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A Seven-Day Journal 


The Atom Bomb Test 


Ar 11 p.m. on Sunday evening, British 
Summer Time, a test atomic bomb was dropped 
over the assembled fleet of ships within the 
Bikini Atoll, in the Pacific Ocean. It is now 
revealed that the bomb, the fourth to be 
dropped, was somewhat less powerful than that 
used on Nagasaki, but was more pewerful than 
those exploded over New Mexico and over 
Hiroshima, in which, according to the report of 
the British Mission, about 80,000 people were 
killed out of a population of some 320,000 
persons. Vice-Admiral Blandy, who is in charge 
of the atomic bomb tests, reports that every- 
thing went off as was expected, and that the 
double mushroom-shaped atomic cloud dis- 
appeared after about 90 min. Of the seventy- 
three naval and other ships forming the target, 
five were sunk, six wrecked, and about half the 
entire fleet damaged in one form or another. 
The main target ship, the American battleship 
“ Nevada,” is still afloat, with her decks full of 
war material. The Japanese cruiser ‘‘ Sakawa ”’ 
sank before she could be beached; and the 
destroyer ‘ Anderson ”’ was also lost. A close 
and detailed inspection of the damage has been 
so far prevented by the radioactive water in 
the centre of the target, but it has been possible 
to identify most of the principal damage. The 
Japanese battleship “Navao” and _ the 
American heavy cruiser “ Pensacola ’’ had their 
decks and hulls twisted and torn by the blast. 
The American submarine “Skate” had her 
hull ripped open, while the American aircraft 
carrier ‘‘ Independance ”’ had her hull and flight 
deck gutted, twisted and blackened. Some of 
the American naval authorities seem to think 
that the destructive action of the bomb was not 
so serious as was expected, but any final judg- 
ment, says Vice-Admiral Blandy, must be 
deferred until further examination of the damage 
can be made. In any case, another atomic 
bomb is to be exploded under water in about 
four weeks’ time. The B.B.C. relayed a broad- 
cast of the dropping of the bomb, but, owing to 
atmospherics, the actual explosion was not 
heard in London. 


B.O.A.C. London-New York Service 


On Monday evening at 10.15 p.m., a quarter 
of an hour after the scheduled time, the British 
Overseas Airways Corporation “‘ Constellation ” 
air liner “ Bristol IL” took off from London 
airport to inaugurate the first British landplane 
service from London to New York. The 
passengers included Lord Knollys, the chairman 
of the B.O.A.C., and several Government 
officials. Lord Winster, the Minister of Civil 
Aviation, was present to see the take off. 
The new service on the Speedbird route will 
begin with two flights per week in each 
direction, which will be increased to three from 
July 8th and four from July 24th. At a later 
date yet to be fixed a daily service will be 
operated. The scheduled time from London 
airport at Heathrow to La Guardia airport, 
New York, is 19} hours, allowing for stops at 
Rineanna in Hire and Gander in Newfoundland. 
At a later date some services will proceed by 
way of Prestwick in Ayrshire instead of 
Rineanna. For the present, owing to the ruling 
of the United States Civil Aeronautics Board, 
that as a fire precaution measure the pressure 
cabins in “ Constellation” aircraft may not 
be used until modification has been made 
in the supercharger drive, the aircraft will fly 





below a height of 10,000ft. This restriction is 
expected to last about a fortnight. The first 
return flight is scheduled to take place on 
Wednesday, July 3rd, and a_ provisional 
schedule of a total time of 164 hours with 
a flying time of 14 hours, has been fixed. 
In connection with this new service the B.O.A.C. 
has published an illustrated booklet, entitled 
“‘London-New York,” reviewing the conquest 
of the North Atlantic by British airmen. 


The Late Sir George Alfred Julius 


THE death is announced in Australia of Sir 
George Alfred Julius, at the age of seventy- 
three. Sir George, who was the son of the late 
Churchill Julius, Archbishop and Primate of 
New Zealand, was born in Norwich in 1873. He 
received his education at the Church of England 
Grammar School at Melbourne and the Uni- 
versity of New Zealand. After graduating with 
the B.E. degree, he joined, 1896, the locomotive 
department of the Western Australian Govern- 
ment, and later on became chief draughtsman 
and test engineer. About 1907 he left railway 
work and started his own practice as consulting 
engineer in Sydney. His business grew and 
among his clients were to be counted Govern- 
ment Departments, municipal bodies, and 
industrial concerns. He was a keen inventor, 
and interested himself in calculating devices, 
among which was a successful totalisator, which 
was adopted on many racecourses. In 1926 he 
was elected Chairman of the Commonwealth 
Council for Scientific and Industrial Research, 
and in that capacity he visited many research 
stations, both in this country and on the 
Continent. For some time Sir George was an 
Honorary Lecturer on Engineering to the 
University of Sydney. He was a member of 
the Institution of Mechanical Engineers and a 
Past-President of the Institution of Engineers, 
Australia, the Engineering Association of New 
South Wales, and the Electrical Association of 
New South Wales. In 1934 he served as Chair- 
man of the Employment Trust of New South 
Wales. His public services were rewarded by 
the bestowal of a Knighthood in 1929. In 
addition to being the author of several scientific 
and technical papers, he wrote in 1906 and 1907 
two standard books on ‘“‘ The Hardwoods of 
Western Australia” and their ‘“‘ Physical 
Characteristics.” His death will be lamented 
alike by his friends in this country and in 
Australia and New Zealand, where he was so 
well known. 


Research in Technical Colleges 


In a Journal note of April 19th we summarised 
the contents of a circular issued by the Ministry 
of Education on the contribution which might be 
made by technical colleges to industrial research. 
This.matter came up for discussion at the recent 
meeting of the Governors of the Glasgow Royal 
Technical College. The Director of the College, 
Dr. D. §. Anderson, in bringing forward a 
research plan, said that the Scottish Education 
Department was sympathetic to the research 
proposals. It was the declared policy of the 
Government, Dr. Anderson went on to say, that 
the major technical colleges should undertake 
industrial research in order to raise the level of 
production efficiency and further the develop- 
ment of new industries. It was proposed to 
appoint from the senior members of the existing 





college staff who had proved capacity for 
research, a research leader who might devote 
two-thirds of his time to research work and one- 
third to advanced teaching. In the discussion 
of these proposals, Sir James French pointed 
out very clearly that it was essential that the 
research work should not in any way prejudice 
the education of the students, and that any work 
to be done under the proposals should be con- 
sidered by the Professors concerned, and also by 
the Director of the College. The plan, Sir James 
added, would, he thought, keep the College’s 
assistants in line with progress in industry, and 
the experience so gained should be utilised in the 
education and training of the students. 


The Institution of Civil Engineers 


WEDNEsDa«y of last week, June 26th, marked 
the welcome return of the annual dinner of the 
Institution of Civil Engineers, a function which 
has been in abeyance since 1939. The event 
was held at Grosvenor House, Park Lane, W.1, 
and the company, with the President of the 
Institution, Sir Peirson Frank, in the chair, 
included leading engineers from all fields and 
many distinguished guests. Mr. Herbert 
Morrison, Lord President of the Council, 
reviewed in his speech the many achievements 
of civil engineers, particularly those of the war 
just over. He thought a good case could be 
made out for the British civil engineer as the 
best ambassador of Great Britain. He referred 
particularly to the part played by the Govern- 
ment, saying that the combination of politicians, 
administrators, and civil engineers was a good 
one, as judged by his experience in his numer- 
ous public offices. Now we could turn to peace 
and constructive work, he went on to say. 
Much replanning and redevelopment of cities 
and towns was necessary. Britain required a 
modern road system. As a start, schemes were 
in hand for new river crossings, such as the 
Dartford and Purfleet tunnel, the Severn bridge, 
and the Jarrow tunnel. Big Scottish hydro- 
electric schemes were being carried out, and 
generating stations were being built in many 
places. Altogether, more than £50,000,000 
expenditure was forecast between April, 1946, 
and March, 1947, for electricity undertakings. 
He called from civil engineers for a policy of 
flexibility, in order to meet Government pro- 
grammes, which would in times of inflation be 
held back, but when private investment was 
falling away would be accelerated. Replying, 
Sir Peirson Frank referred to the remarkable 
growth of the Institution membership during 
the past war, as compared with the 1914-18 
war. It had grown by 21 per cent., and was now 
more than 15,000, whereas in the 1914-18 war 
membership had decreased. He mentioned that 
jointly with the Institutions of Mechanical and 
Electrical Engineers, the “‘ Civils” were hoping 
in the autumn to have a meeting with the 
Presidents of kindred institutions of the United 
States, Canada, and other lands, with a view to 
discussing the standardisation of conditions of 
entry to such bodies, and to talk over other 
points of common interest. Lord Macmillan, 
of Aberfeldy, Lord of Appeal in Ordinary, 
followed with the expected witty speech, which 
was well received by the company. His quips 
with regard to Socialist schemes caused much 
amusement, but were taken in good part by the 
representatives present. Lord Latham of 
Hendon, Leader of the London County Council, 
responded for the guests. 
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Gas Turbine 


Developments 


No. I—COMBUSTION RESEARCH LABORATORIES OF JOSEPH LUCAS, LTD. 


RECENT visit to the Joseph Lucas 
41 combustion research laboratories at 
Burnley, Lancs, impressed us with the 
realisation that this firm has made a notable 
contribution to the success achieved by the 


FIG. 1—COMPRESSOR 


British aircraft gas turbine engine. In these 
laboratories, first set up at Birmingham and 
later enlarged and transferred to Burnley, 
much pioneer work has been done in collabora- 
tion with Rolls-Royce, de Havilland, and 
other aircraft engine manufacturers. This 
research and development has been asso- 
ciated with the manufacture of all parts of 
the combustion system in a large production 
factory on the same site as the laboratories 
in Burnley, and with the parallel develop- 
ment of novel fuel pumps and associated 
control gear at the Lucas factory at Shaft- 
moor Lane, Hall Green, Birmingham. 

The need for secrecy in these matters has 
hitherto prevented any reference to the part 
played by Joseph Lucas, Ltd., and to many 
of our readers, who know of the wartime com- 
mitments of the firm in other directions, the 
nature and extent of the work will come some- 
what as a surprise. It is very creditable that 
the firm could simultaneously undertake with 
success a programme of research, develop- 
ment, and manufactureinan entirely new field. 

In the article which follows a description 
is given of the combustion research labora- 
ties, together with a brief account of the type 
of work done. We hope in succeeding articles 
to give particulars of combustion equipment 
manufacture and fuel system developments. 


FoRMATION OF RESEARCH LABORATORIES 


In 1940 the newly formed Ministry of Air- 
craft Production asked Joseph Lucas, Ltd., 
to undertake combustion and fuel system 
research on gas turbines for aircraft engines, 
together with the development and manu- 
facture of combustion and fuel system com- 
ponents. At that time very little was known 
about the problems involved, but by the end 


INSTALLATION 


of the year the firm completed an assessment 
of the work done on the original Whittle engine 
and advised the Ministry that in its opinion 
combustion chamber research should be car- 
ried out using air under the same mass flow and 
density conditions as 
obtained on theengine. 
The firm now considers 
that the decision to 
do so was of prime 
importance and was 
one which greatly influ- 
enced the subsequent 
rapid progress made. 
To implement the 
decision was, however, 
another matter. In 
order to simulate run- 
ning conditions on the 
Whittle engine of that 
date a supply of air was 
required at a rate of 
3-25 lb. per second and 
at a pressure of 40 lb. 
per square inch for a 
test rig comprising a 
single combustion 
chamber, if tests were 
to be carried out at full 
density. It was clear 
that the demand for air 
was far greater than 
could be supplied by 
any ordinary works 
supply and that a big 
compressor installation 
was required. The 
required amount of air 
will perhaps be better 
realised when _ it 
considered that with a 
typical aircraft gastur- 
bine engine the compressor requires more than 
1000 H.P. to drive it and delivers air at the 
rate of about 60 lb. per second. With a test rig 
only one combustion chamber is used and the 


is 


The Ministry of Aircraft Production 
searched the country for a suitable com- 
pressor and eventually obtained plant from 
the Ministry of Transport, which had an 
installation of six compressors at the Dart- 
ford tunnel. This plant comprised Alley 
and McLellan reciprocating compressors, 
each with an output of about 6 lb. per second 
at 46 lb. per square inch pressure, and each 
driven by a 750 H.P. electric motor. The 
combustion research laboratories were there- 
fore started by the building of a small com- 
pressor house and laboratory at Shaftmoor 
Lane Works, Birmingham, together with the 
formation of a small staff for combustion and 
fuel pump testing. One of the Dartford tunnel 
compressors was installed in this building, 
which was constructed without windows, 
because of the secrecy of the work. 

In 1941 the Ministry of Aircraft Produc- 
tion decided, on security grounds, to remove 
the whole of the Lucas combustion research 
activities to Lancashire. A new building was 
designed, wjth double the installed air capa- 
city available, as compared with the Bir- 
mingham laboratory. This building, adjacent 
to Wood Top Works, Burnley, formerly a 
cotton mill, is provided with much improved 
facilities for research and development. 
Research work was started there in the 
autumn of 1942, continuing the programme 
started at Birmingham. 


LAYouT AND EQUIPMENT 


The Burnley laboratories comprise com- 
pressor houses, one at each end of the 
building, with an associated electrical sub- 
station, a mechanical workshop, a_ sheet 
metal workshop, combustion test labora- 
tories, a chemical and gas analysis labora- 
tory, and a physics laboratory. It is clear, 
therefore, that facilities are available for 
complete development and research, The 
workshops are capable of producing in 
experimental quantities any new form of 
combustion equipment, as they are staffed 
by skilled tool room and sheet metal workers. 
The chemical and physical laboratories can 
develop research processes for fuels, gas 
analysis, optical and other physical methods 





of air flow analysis, spectroscopy and pyro- 





FiG. 2—COMBUSTION TEST RIG FOR 


‘*NENE*’ CHAMBER 


demand is proportionately less, but is never-; metry. Finally, there are the combustion 
theless very considerable. Thus one of the| test laboratories, consisting of a number of 
biggest items in the establishing of research | fully instrumented test beds, each housed in 





facilities was the provision of compressors. 


a separate room. A system of air trunking 
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and valves permits each test bed to be 
supplied with air up to the full capacity of 
the two compressors in a manner which 
closely imitates the air flow to a running 
engine. One of the two compressors is shown 
in Fig. 1. To one side of the engraving can 
be seen a “ Merlin ”’ blower, giving a guide 
to the relative sizes of equipment designed 
for somewhat similar quantities of air. One 
of the test beds, as set up for testing the 
‘“‘Nene” B. 41 combustion chamber, is 
illustrated in Fig. 2. 

The majority of the test beds are arranged 
for testing with paraffin or similar fuels, 
which have the advantages of reducing fire 
risks and of having a somewhat higher 
calorific value per unit volume than petrol. 
One test bed, however, is equipped for the 
use of petrol or other highly volatile fuels. In 
this rig all the instruments and controls are 
situated in a separate chamber, with obser- 
vation windows, the test bed itself being 
isolated in a fireproof manner. Another 
special test bed, shown in Fig. 3, is supplied 
with air from a “ Merlin” blower driven by 
a 500 H.P. electric motor through speed- 
increasing gear. This bed has been used for 
fundamental research on combustion and 
carbon formation problems. Yet another rig 
is arranged for investigation of conditions 
at lighting-up and starting. In this case air 
is supplied from a blower and the combustion 
chamber discharges to atmosphere, so that 
the interior is visible. 

So rapid is the pace of development that 
existing facilities, particularly as regards air 
requirements, are not considered sufficient, 
and it has therefore been decided to install 
two new compressors, each delivering 6b. 
of air per second at pressures up to 150 lb. 
per square inch. These compressors will 
each be driven by a 2250 H.P. motor, and 
when installed will permit investigation of 
the most ambitious gas turbine projects at 
present envisaged. 


COMBUSTION PROBLEMS 


Space considerations preclude us from 
giving more than the briefest outline of the 
sort of problems tackled at these labora- 





FiG. 3—RIG FOR CARBON FORMATION 


tories.* 





*An account of the general considerations governing 
combustion was given in a report by D. G. Shepherd, 
Power Jets (Research and Development) Ltd., ‘*Com- 
bustion in the Gas Turbine,’ THE ENGINEER, March 
22ndyand 29th, 1946 





ition of 


pulsion unit for aircraft, the gas turbine 
engine consists of four components—com- 
pressor, combustion system, turbine and jet 
pipe. The combustion system, between the 
compressor and tur- 





position as the gas in the flame-tube at the 
point of extraction, if the snalyses are to have 
any value. In order to determine the extent 
to which combustion has progressed at various 





bine, must clearly form 
a link which will en- 
surethat the character- 
istics of the compressor 
and turbine are effici- 
ently matched, par- 
ticularly from the point 
of view of pressure loss. 
It is outside the scope 
of this article to set out 
the thermodynamics 
involved. It may 
suffice to say that it is 
desirable to minimise 
the pressure drop 
through the combus- 
tion system, so as to 
allow the maximum ex- 
pansion to take place 
through the turbine 
and jet pipe. However, 
the fuel cannot be 
burnt without the crea- 
turbulence, 
which is inevitably 
accompanied by a drop 
in pressure across the 
primary injection and 
mixing system. Fur- 
thermore, the combus- 
tion system must 
operate over a wide 
range of conditions 
with the minimum loss 
of unburnt products. 
Hence tests on combus- 
tion systems are car- 
ried out to obtain a 














pressure balance sheet 

together with a heat Fic. 

balance sheet, to 

assess the overall combustion efficiency. 
The method of attack which has been 

adopted can be classified under the head- 





When used as a simple jet pro-;dynamic 
Dealing first with the chemical aspect, 
combustion conditions inside the flame tube 
can only be studied by gas analytical methods. 
The gas sample must have the same com- 





ings of chemical, aerodynamical, thermo- 





INVESTIGATION 


and mechanical investigations. 





4—CASCADE TRAVERSING GEAR 


points in the flame tube, the reactions must 
not be allowed to proceed further towards 
completion during the extraction of the gas 
sample. It is the normal practice to secure 
these conditions by withdrawing the sample 
through a water-cooled sampling tube, so 
as to chill the gases rapidly. The subsequent 
gas analysis does then, as nearly as possible, 
reveal the state of affairs at the sampling 
point. 

In analysing the sample the conventional 
Orsat apparatus has only a limited use, for 
its maximum accuracy is only 0-2 per cent., 
which is insufficient when considering diluted 
gases such as are found in gas turbine com- 
bustion systems. The main analyses are 
carried out by the help of the Haldane 
apparatus. Determinations to an accuracy 
of +0-02 per cent. can readily be made, and 
the apparatus is capable of dealing with 
exhaust gas samples in which the only con- 
stituents to be considered are carbon mon- 
oxide, carbon dioxide, hydrogen, methane, 
oxygen, and nitrogen. Even this apparatus 
has proved inadequate in dealing with 
samples drawn from the primary zone of 
combustion, where it is possible to have the 
coexistence of unburnt and partially oxidised 
fuel, ‘‘ cracked ” intermediate gaseous pro- 
ducts and later combustion products. Conse- 
quently an analytical technique has been 
devised which will, it is anticipated, solve 
many of such difficulties. It consists of 
apparatus for continuation of low-tempera- 
ture condensation and subsequent distilla- 
tion, high-temperature combustion, with, 
finally, conventional gas analytical methods. 

Under the heading of aerodynamic investi- 
gation a careful study is made of the air dis- 
tribution to the different parts of the com- 





bustion system. The air flow distribution in 
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the combustion system is so closely dependent | to note that at the discharge section traversed | nents and improving their physical properties. 


on the condition of the air flow from the 
compressor that special attention is given to 
the design of the delivery passage from the 


blower outlet to the combustion system. 
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Fic. 5—ARRANGEMENT OF RIG FOR 


Interesting special apparatus has been deve- 
loped by the laboratories for traversing the 
blower outlet so that conditions can be 
investigated at all points. The general 
arrangement of this apparatus is shown in 


Outer 


Expansion ( 
Casing 


Chamber 


**GHOsT I” 


Flame 
Tube 


the gas velocities are of the order of 600ft. 
per second and the gas has a mean tempera- 
ture of 800 deg. Cent. All the apparatus, 
including thermo-couples, metering orifices, 





CHAMBER FiG. 6—SECTIONED 
&c., used was made in the laboratory work- 
shops. Traverse gear has been supplied to 
other organisations working on this subject. 

Development of mechanical design and 
methods of fabrication of the component 
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FiG. 7—-ARRANGEMENT OF ‘‘ WELLAND** COMBUSTION UNIT 


Figs. 4and 5. Known as “ cascade ”’ travers- 
ing gear, it permits yawmeter, pitot-static 
tube, and temperature traverses to be carried 
out at any position in the passages from the 
blower to the combustion system, and enables 
measurements to be made to determine the 
loss in total pressure around the blower 
elbow or diffuser passages. Optical methods 
of investigating air flow are also being 
developed, as it is felt that further improve- 
ments can be effected in the design of these 
passages. It is intended to fit a cascade box 
with Perspex sides and to observe and 
record flow lines by means of Schlieren 
apparatus and high-speed cameras. 

The drawing reproduced in Fig. 5 shows 
the cascade traversing gear set up for testing 
a de Havilland “ Ghost I ’’ combustion unit. 
At the discharge end of the combustion 
chamber similar traverse apparatus is pro- 
vided for determination of the total pressure 
and temperature distribution at the entry 
into the turbine housing. 

The thermodynamic efficiency of the com- 
bustion system can be evaluated by chemical 
analysis or pyrometric methods. In most 
cases the last-named method is used. Com- 
bustion efficiency may be defined as the ratio 
of the actual combustion temperature rise 
to the theoretical rise, and it will be appre- 
ciated that for a precise determination 
accurate instrumentation and _ careful 
measurements are required. It is of interest 





take place to complement the type of work 
described above, as it is of much importance 
that the life of combustion chambers should 
be many hundreds of hours. Although the 
life of flame tubes in engines may be upwards 


Colander 


“THE ENGINEER” 
FIG. 8-ARRANGEMENT OF 


of 200 hours, unfortunately this state of 
development for certain parts of thesystem has 
not yet beenreached. But progressisrapid and 
intensive research is being carried out with the 
aim of reducing the temperature of compo- 





se NENE ” 


TYPICAL DEVELOPMENTS 


The original combustion work undertaken 
at Birmingham was to examine the behaviour 


** DERWENT I|'' COMBUSTION CHAMBER 
under full density conditions of the com- 
bustion chamber fitted to the Whittle 
“'W.2” and “ W.2.B.” engines. As a result 
of this work, which was completed in about 
three months, a different principle of primary 
air injection, which has been applied to all 
Lucas combustion chambers since, was 
embodied in the ‘‘ W.2.B.” engine, then under 
manufacture by the Rover Company, Ltd. 
Subsequently Rolls-Royce, Ltd., took over 
this turbine engine development and manu- 
facture, in the spring of 1943. The engine 
became known as the “ W.2.B.23” or 
“ Welland ” unit, after Rolls-Royce develop- 
ment and embodied the Lucas “ B.23” 
combustion chamber (Fig. 7). This engine 
retained the “‘ reverse flow ”’ arrangement of 
the combustion chamber, as opposed to later 
“ straight-through” types. The Lucas 
‘“* B.23 ” chamber gave an improved life and 
was free from carbon formation under 
operating conditions. Engines of this type 
were fitted to Gloster ‘‘ Meteor” aircraft, 
which performed historic work in the defence 
of the Home Counties against the flying bomb 
attack in 1944. 

Further developments for Rolls-Royce 
units were the “ B.37 ” Series I and Series V 
fitted to ‘‘ Derwent I” and “ Derwent V” 
engines. The last-named units, of course, 


Suspension Tube 
(Third Point) 


Locating Muff 
(Flame Tube) 


Expansion 
Chamber 
SECTION B.B. 


COMBUSTION UNIT 


were fitted to the Gloster ‘‘ Meteor ” aircraft 
which broke the speed record last November. 
The lay-out of the forward end of the com- 
bustion chamber, together with the shape of 
the passages from compressor to chamber, 
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are shown in Fig. 6, reproduced from a|chamber is shown in Fig. 9. In this design 
photograph of a sectioned ‘‘ Derwent I”|primary, secondary, and tertiary air is 


engine. Latest in this line of engines is the 


“B41” or “ Nene,” of which the sectional 
view Fig. 8 shows the combustion cham- 
proceeding 


ber. Research is, of course, 
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FIG. 9-ARRANGEMENT OF ‘**GOBLIN II'' COMBUSTION UNIT 


on other types, details are not yet released. 

Similar work has been done by the Lucas 
laboratories in collaboration with the de 
Havilland Engine Company, Ltd., in develop- 
ing the “Goblin I” and “Goblin IL” 
engines fitted to de Havilland ‘“‘ Vampire ” 
fighters. The arrangement of the “‘ Goblin IT” 








admitted to the flame tube, the peculiar 

shape of which has resulted in its being called 

a “ flower-pot”’ combustion chamber. 
Although reference has been made above 


View in Direction 
of Arrow B 









only to work in connection with Rolls-Royce 
and de Havilland developments, the labora- 
tories are understood to act as consultants to 
other aircraft gas turbine engine makers in a 
large number of developments, where the 
body of knowledge accumulated can be of 
assistance. 








Frictional Pressure Loss Nomogram 


By J. R. ERNST, B.Sc., A.M.I. Mech. E.* 


yyw nomogram, published as a Supplement 
to this issue, has been compiled to indicate 
with speed and commercial accuracy to 
designers of modern hydraulic systems or 
applications, friction losses in hydraulic 
piping systems due to fluid used, tempera- 
ture, pressure, pipe diameter, flow per unit 
time, and pipe lengths. It is frequently 
found in modern hydraulic designs that over- 
sized pipes have been used and this renders 
the system heavy in weight and expensive in 
initial cost. Alternatively, should the pipes 
be undersized, friction losses are great, and 
in consequence large pressure drops can be 
expected. The reason for this state of affairs 
is that the designer chooses the pipe size 
according to his “‘ hydraulic feeling” and 
experience. This usually takes into account 
the knowledge that turbulent flow should be 
avoided because of losses arising through 
eddy formations. Therefore the piping should 
be so sized as to guarantee laminar or stream- 
line flow. This principle is generally appre- 
ciated, although in many instances the neces- 
sity of preserving streamline flow is not the 
only, or the decisive, factor when choosing a 
pipe size. A knowledge of all the real losses 
which may be expected in connection with 
any given installation viewed in the light of 
weight and cost of the piping system is 
required in order to lead a designer to the 
correct decisions. 

There have been in the past many publica- 
tions dealing with the subject of losses in pipe 
lines through friction. The earlier publica- 
tions deal almost exclusively with water as 
the fluid and with relatively large diameters, 


such as are frequently met in dealing with 
water supplies from tanks, reservoirs, &c., 
or in other large-capacity hydraulic machinery 
or equipment. More modern hydraulic 
systems using oil as a fluid create the need 
for investigation of the flow phenomena in 
pipe lines of relatively smaller diameters. 
This problem becomes especially acute with 
the development of aircraft hydraulic systems 
where long pipe lines are inevitably used, and 
the need to save weight makes the choice of 
the smallest suitable diameter piping a 
necessity. Technical data which would indi- 
cate to the designer of hydraulic systems of 
this order, in a short and practical way, how 
to choose the pipe sizes, and what losses to 
expect, are not available. Such data would 
obviously save much time and, more import- 
ant, many failures. The literature that 
exists covers (a) the presentation of research 
results in connection with the viscosity of 
different liquids and its change with tempera- 
ture and pressure, (6) the establishment of 
certain rules and their expression for friction 
losses in pipe lines with different kinds of 
flow according to Reynolds numbers, or 
(c) the formulation of expressions for the 
so-called friction coefficient through the test 
and experimental results obtained. This 
information provides the hydraulic designer 
with a great deal of work in gathering 
together the necessary data from all sources, 
and calls for multitudinous calculations with 
consequent loss of design effort. Thus the 
necessity for a chart or nomogram can be 
fully appreciated. When using different 
liquids under various pressures and tempera- 


practical range of pipe diameters and flow 
values the frictional losses direct in pounds 
per square inch in a lft. run of pipe line of 
normal commercial material and quality. 
Such a chart cannot fail to be useful to the 
hydraulic designer, for without further 
calculation it shows at once whether design 
assumptions can be accepted or not. There 
is no claim made for scientific precision in 
the particular nomogram under considera- 
tion, but it is claimed that for practical 
design purposes it fulfils the designer’s 
requirements with the necessary exactness. 

The following notes explain the composi- 
tion of the nomogram :— 

(1) The viscosity-temperature and _ the 
viscosity-pressure scales were calculated and 
plotted. A temperature range from —60 deg. 
Cent. to +120 deg. Cent. and a range of 
kinematic viscosity from 2 to 500,000 
Centistokes were chosen and the chart 
forming the lower part of the nomogram was 
composed. Scales showing the corresponding 
values in Redwood No. 1 seconds and Saybolt 
universal seconds were added, since these 
systems of expressing kinematic viscosity are 
still in frequent use. 

Viscosity-temperature details can now 
normally be supplied by producers of every 


| hydraulic oil which enable the viscosity-tem- 


perature curves for any liquid to be drawn. 

Knowledge of the pressure-viscosity 
changes is not as general as might be assumed, 
for the reasons that the higher pressures in 
modern hydraulic systems have only been in 
common use over the last few years, and that 
the tests for such changes are complicated 
and call for the installation of special and 
expensive equipment. Reference is made 
here to Professor Bridgman’s publications 
and the experiments of Mr. Hyde, published 
in the ‘‘ Proceedings ”’ of the Royal Society 
in 1920. They disclose a very practical 
system of measuring the viscosity of liquids 
under different pressures. Other systems are 
described in Mr. Guy Barr’s book on “‘ Visco- 
metry.” 

Generally speaking, it has been ascertained 
that if the absolute viscosity is expressed in 
Poise units with p»=Ae®/p where A and B 
are constants, L follows the law 

L,=L,[1+8 (p—D}", 

or that L, varies in inverse proportion with 
the value of the expression in brackets. 
L, is the value of L at any pressure 7, 
L, is the value of L at the pressure p=1 atmo- 
sphere. Tests showed that B seems to be 
constant for the range from 1 to 1500 kilos. 
per square centimetre, and therefore for any 
range used in practical hydraulics. If L, 
and L, are determined for several pressures 
Bcan be calculated, and the viscosity-pressure 
curve drawn. For further details reference 
to Dr. C. S. Cragoe’s paper in the ‘‘ Proceed- 
ings” of the World Petroleum Congress, 
London, 1933, should be made. Experiments 
carried out in the last few years by leading oil 
manufacturers with oils of various viscosity 
index show that when using a logarithmic 
scale for the kinematic viscosity the curves 
are practically straight lines. 

In the nomogram accompanying this 
article, the two diagrams (viscosity-tempera- 
ture and viscosity-pressure) are united in 
one, and when using it the viscosity change 
with temperature has to be established, and 
the change of viscosity with this temperature 
can then be found for any given pressure. 
(2) A chart for the Reynolds numbers 
has been drawn. The Reynolds number is 


= where y is the kinematic viscosity, D 
4 


the tube inside diameter, and v the mean 
velocity of flow. If y is expressed in centi- 











* Integral Ltd., Wolverhampton. 


ture conditions, the chart should show for a 





stokes—that is, in C.G.S. system units— 
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v and D must be expressed in the correspond- 
ing units in order to get the correct dimen- 
sionless expression for the Reynolds number. 
Normally, it is the practice to indicate pipe 
diameters in inches and the flow quantity 
of liquid G in gallons per minute, and these 
must be used instead of the velocity v, 
which is dependent on the flow quantity and 
the tube diameter. 

The Reynolds formula has therefore been 
transcribed to show the tube diameter in 
inches and the quantity of fluid passing per 
minute in gallons. This transcribing leads 


to the expression B= 38005 , where the 
flow G is expressed in gallons per minute, 
the diameter D in inches, and the kinematic 
viscosity y in centistokes. Having found 
the Reynolds numbers scale which is applic- 
able to this nomogram, namely, from 0-098 
to 50,000, a diagram for the coefficient of 
friction has been drawn. 

(3) The friction coefficient f was calculated 
for use in the so-called “‘Fanning equation”’ 
for friction losses in pipes where the head loss 


4fv7l 
29.D 


h is the head loss in feet. 

f the friction factor, is dimensionless. 

v the velocity, is in feet per second. 

1, the tube length, is in feet (quoted as-1 
because the nomogram gives the friction loss 
per foot run). 

g-, the conversion factor, is 32-2ft. per 
second per second. 

D is the tube diameter in feet. 

A dimensional analysis shows that the 
chosen units are correct. 


When calculating the friction factor f it 
was necessary to distinguish between laminar 
and turbulent flow, the former changing into 
the latter at a given Reynolds number. The 
range of the unstable flow was added to the 
turbulent part for the sake of accuracy and 
in order to avoid values of f which were too 
small and which would result in inaccuracy 
when using the factors f calculated on the 
basis of laminar flow. 

For the laminar flow the friction factor f 


16 
R > 
nolds number. This formula was obtained 
by equating Poiseuille’s law 





is expressed by h= 


was expressed as f=—, where R is the Rey- 


ad ath 
Je D? 





(pressure loss per square inch) = 


to the Fanning equation 
32 & v 4 f v? p 
gD? 2 g-D 
f= else 
Dvp R 
p is the absolute viscosity, p is the density of 
the liquid. All the other factors are known 
from above. 
For turbulent flow in small pipes there 


were many results of research culminating in 
different equations to choose from. Von 











1 
Karman suggests v7" log, (RVf)—0-4. 


0-0791 
Blasius gives the expression a for a 


very extended range of R. Koo, from about 
14,000 tests within the range of R=3000 to 
R=3,000,000 gives the empirical equations— 
f=0-0014 +0-125/R°2, 
0-046 





for a smaller range, an expression similar to 
that deduced by Blasius. Professor Prandtl’s 
formula is— 


1 ee 
Vafa2 eB V4 f)—0-8 


Professor McAdams has published a chart 
showing the relation of the Reynolds number 
with the friction coefficient for flow in clean 
commercial pipes of steel and cast iron, and 
in smooth tubes of glass and copper, with a 
possible deviation of +10 per centinf. He 
observes that the turbulent part of the curves 
so obtained may be represented by the 
expression— 


1 
Vf 22 ois (R Vv f)+1-2. 


It is to be noted that the friction coefficient 
f appears to differ in some of the above 
equations according to the use of a different 
form of the Fanning equation. In order to 
make them comparable they must of neces- 
sity be brought to the same basis, and thus all 
the expressions show nearly identical results 
over a wide practical range. 

In this nomogram use has, for simplicity, 
been made of the Blasius equation, and the 
lines joining the Reynolds numbers with the 
corresponding values of the friction coeffi- 
cient f have been drawn. 

(4) The temperature-specific gravity dia- 
gram in order to find the change in specific 
gravity with different temperatures was 
designed as follows :— 


The Fanning equation, which in this case 
is in the form 


_4fv* p 
a ~ 29-D 


had to be transformed in such a way that 4p, 
the pressure loss, should be obtained in 
pounds per square inch. Instead of the 
velocity v, the quantity of flow in gallons per 
minute had to be introduced, and the density 
p had to be replaced by the dimensionless 





specific gravity 8. The new expression was 
thus found to be— 
0-0775 Sf G2 
Aa 

The nomogram was split in two parts so 
that the first was arranged to give the 
arbitrarily introduced item M=0-0775 S f G? 
and the final pressure loss was found as 


M 
A P= ps 
was drawn on this formula, the final pressure 
loss being expressed as desired in pounds per 
square inch per foot run. 

The single nomogram and diagrams were 
then assembled and placed in the most 
practical way to render the whole as handy 
for use as possible. 

Within the normal rules for nomograms and 
after the fixing of the necessary range of the 
single items their scales were calculated and 
suitable spacing in relation to each other was 
arranged. The necessary reference lines and 
point were ascertained and all details for. the 
completion of thenomogram were then known. 

The method of use is indicated on the 
nomogram chart by an example. Where the 
use of different fluids is involved, the relevant 
viscosity-temperature, viscosity-pressure, and 
specific gravity-temperature curves for the 
fluid must first be ascertained and drawn in a 
similar way to the example. 

It is to be noted that the results obtained 
are for pipe lines of 1ft. length, and thus for 
any other length the pressure loss obtained 
from the nomogram must be multiplied by 
the length in feet of the pipe under review. 

The nomogram provides data as to the 
pressure loss in straight and smooth pipes. 
Therefore, according to experience, some 
correction must be made for internal rough- 
ness, if this is to be allowed for. Losses 
through bends, unions, and fittings, and also 
for changes in cross sectional size, must, in 
addition, be assessed. For pipes of extremely 
short length a modification of the coefficient 
f should also be considered because of the 
effect of entrance losses. 


The second part of the nomogram 











pens the trails and earth roads of pioneer 
days there developed in the United States 
a period of well-made turnpike roads and 
the establishment of stage-coach routes. 
Progress in this direction, however, was cut 
short by the introduction and rapid develop- 
ment of the railway. It began to revive again 
in 1890, by which time lands distant from the 
railways had become settled and farmers 
demanded better roads to enable them to 
reach their markets or the railway lines. In 
this development, the strong trend has been 
toward administration by Federal and State 
Governments, and the payment of costs of 
main highways by imposts on the traffic. 
Control over construction and maintenance 
of State road systems by State authorities, 
with funds under State control, began in 
1894, but was hastened materially in 1916 
by the adoption of the policy of Federal aid 
to the States for the construction of their 
highways. 

Federal funds are granted only to those 
States having organised highway departments 
and agreeing to maintain the roads, condit- 
ions which now apply to all the States. These 
funds are apportioned on the basis of area, 
population, and mileage of post roads. The 





and f=—paa 





States themselves carried on large pro- 





American Roads: Past, Present 
and Future 


grammes of road construction, independent 
of the work done with Federal aid. The 
Federal Government expanded its “aid” 
policy in 1933 by including main routes 
passing through cities, and by establishing 
a nation-wide system of secondary or feeder 
roads. 

It may be explained here that the United 
States Government does not build roads, 
except in Government-owned areas, such as 
the national forests and parks. Main roads 
are built by the States, through their high- 
way departments. Secondary roads are 
built by the States or by local county and 
township authorities. Roads to be eligible 
for Federal financial aid must be approved 
by the Public Roads Administration as to the 
routes and the design of paving, bridges, and 
other features. The Federal-aid road system 
has now a length of some 230,000 miles, 
which includes connecting sections lying 
within cities. The total system of all main 
and secondary roads is about 3,000,000 miles, 
to which must be added 300,000 miles of city 
streets connecting with the main routes. 

With the development of roads came the 
astonishing growth of motor vehicles, the 
number of which increased from 8000 in 
1900 to 9,232,000 in 1920, and to 32,453,000 
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in 1940. Statistics for the war years are 
not available. According to an official 
report, motor lorries appeared first in 1904, 
and increased rapidly until in 1941 they 
numbered more than 4,000,000. About 
18 per cent. of these were lorries and trailers 
or tractor lorries and semi-trailers. 

The report above mentioned states that 
speed of travel on rural roads increased 
rapidly between 1920 and 1930, due to 
improvements in roads and in motor vehicles. 
Since 1930 there has been a steady increase in 
average speeds, without a corresponding 
increase in maximum speeds. In 1940, on 
rural highways, where conditions were favour- 
able for high speeds, 68 per cent. of the 
motor-cars travelled at less than 50 m.p.h., 
26 per cent. at less than 40, and only 6 per 
cent. exceeded 60 m.p.h. The average speed 
was 47 m.p.h. During the war the State 
Governments were requested by the Federal 
authorities to adopt a general speed limit of 
35 m.p.h. 

In the grand total of more than 3,000,000 
miles of road, the primary State highways 
represent only 11 per cent. of length, or 
334,000 miles, but carry 72 per cent. of the 
traffic. Furthermore, 1,539,000 miles are 
unsurfaced or “‘ earth ”’ roads, and 1,220,000 
miles are surfaced with prepared soils, gravel, 
or low types of bituminous compositions not 
adapted for carrying heavy traffic. Of high- 
class surfacings, 93,394 miles have Portland 
cement concrete, 83,748 miles have high- 
class bituminous mixtures, and 3073 miles 
have brick paving. A serious deficiency on 
roads of all classes is the number of old and 
weak bridges, so that a programme of replace- 
ment must extend over a long term of years. 
As to the present condition of the roads, 
highway construction has been practically 
suspended during the war years, as noted 
below, except for new access roads and the 
improvement of main roads subject to heavy 
war traffic. Under normal conditions, each 
State annually replaces or rebuilds several 
thousand miles of old or worn-out roads. 
With this work halted for four years or more 
there is an accumulation of a large mileage 
of roads that needs reconstruction and 
involves heavy expense for maintenance and 
temporary repairs. 

With the opening of World War No. 2, the 
long-term programme of the United States 
Government for rapid and systematic expan- 
sion of the highway system was interrupted 
and shelved. Allroad work carried out during 
the war was that needed for war purposes, 
including long and short roads built to give 
access to war industries and camps estab- 
lished in all parts of the country. As a 
result of this policy, the mileage of new road 
construction has decreased year by year. 
Thus the annual report of the Public Roads 
Administration shows only 4011 miles of 
highway of all classes built in the year ending 
June 30th, 1945, as compared with 5695 
miles in 1944, 8445 miles in 1943, 10,178 
miles in 1942, and 12,936 miles in 1941. The 


, total for 1945 comprised 3302 miles of access 


roads, 462 miles of the strategic system, and 
247 miles of miscellaneous construction for 
war purposes. As auxiliary work, 21 level 
crossings of railways were eliminated by 
separating the levels. In addition, 54 level 
crossings were protected by signals or other 
devices. The total cost of all this work was 
£25,250,000, of which 80 per cent. was paid 
by the Federal Government. 


Post-War PROGRAMME 
Preparation of a post-war programme of 
construction was undertaken at an early 
period, with the double purpose of meeting 


ment of camps and war industries upset pre- 
war plans by opening new traffic routes, 
large portions of which were entirely new and 
built according to the character of traffic, 
while other routes imposed extremely heavy 
loads and heavy traffic on what had been 
roads of light construction for rural traffic. 
Maintenance and repair therefore were 
important features of highway work. 

Three lines of improvement recommended 
for Federal Government aid were, first, 
construction of a system of inter-regional 
highways, with connections through and 
around cities ; secondly, continued improve- 
ment of the Federal-aid highway system ; 
thirdly, development of a nation-wide system 
of secondary or feeder roads. It was decided 
also to improve on a high standard of con- 
struction a national system of rural and urban 
highways, totalling some 40,000 miles, and 
interconnecting the principal cities of the 
several geographical regions of the country. 
The Highway Act of December, 1944, autho- 
rised appropriation of £125,000,000 to aid 
the forty-eight States in highway improve- 
ment in each of the first three post-war 
years. This was to be divided as follows :— 
£56,250,000 for the Federal-aid system, 
£37,500,000 for a system of secondary 
roads, and £31,250,000 for sections of 
Federal-aid roads within urban areas. 

In general, Federal financial aid is limited 
to half the cost of the individual projects, 
the State Government matching the sum 
granted. The highway departments of 
the several States prepare the plans, let 
contracts, and supervise construction, all 
subject to the U.S. Public Roads Administra- 
tion, which maintains close contact with the 
States authorities through its division and 
district offices. Registration fees on motor- 
cars began in 1904 by New York and the 
motor fuel tax in 1919 by the State of Oregon. 
Taxes from highway users by the States 
aggregated £360,000,000 in 1941. Inthe same 
year the Federal taxes on motor fuel, oil, 
motor vehicles, &c., reached £155,000,000. 

For laying out the 40,000-mile system of 
inter-regional roads, the highway department 
of each State was requested early last 
year to plan the routes within its own 
State. The law required that adjoining 
States must act jointly in order to provide 
continuous routes across State boundaries. 
Then the several proposed routes were 
studied and correlated by the Federal autho- 
rity—Public Roads Administration—which 
referred the revised plan of routes to the 
State authorities, resulting in eventual agree- 
ment on the national system as a whole. 

This inter-State or inter-regional system 
will connect the larger cities and industrial 
areas with broad, well-paved modern high- 
ways for free flow of traffic. It will pass 
through the cities on expressways designed 
to avoid interference from local traffic. 
Auxiliary to these will be circumferential or 
belt roads for fast traffic not desiring to enter 
the cities, and diagonal or radial roads con- 
necting the city with the main routes. No 
rigid standards of design and construction 
are applied, but a high degree of uniformity 
is desirable under similar conditions of 
climate, traffic, population density, topo- 
graphy, and other features. Proposed 
standards were discussed by the engineering 
staffs of the State highway departments, and 
were adopted in June, 1945, by the Federal 
authorities and the American Association of 
State Highway Officials. 

For the system of secondary and feeder 
roads, the purpose of the legislation is to 
initiate a more complete and comprehensive 
tural road programme, this system then 





traffic requirements and of providing a vast 
The establish- 


reservoir of employment. 





two systems will form a designed network of 
main and feeder roads. The selection of the 
secondary routes is in the hands of the State 
highway departments, in co-operation with 
county commissioners or other local road 
officials. Standards to which secondary 
toads should be built or improved are not as 
high as those for main roads, but they must 
provide for year-round service, and be of 
such durability as to be maintained in good 
condition at reasonable expense. Many types 
of low-cost but durable surfaces will be used. 
Preparation of detailed plans is governed by 
three values of average daily traffic volume : 
(1) Less than 100 vehicles per day; (2) 100 
to 400 vehicles ; (3) 400 to 1000 vehicles. To 
assist in the preparation of plans, Congress 
authorised the sum of £2,500,000 to be 
allotted to the States for surveys, plans, 
specifications, and estimates. Later, an 
additional amount of £12,500,000 was appor- 
tioned, and with these funds plans were 
prepared covering 30,000 miles of road. 
Planning for post-war work has been greatly 
hampered by the lack of employees of 
draft age, and the absence of surveyors, engi- 
neers, and draughtsmen in the Armed Services 
or other war work. 

By June 30th, 1945, the several States had 
completed plans for road projects estimated 
at £150,000,000, and had plans under way 
for additional work estimated to cost 
£600,000,000. Construction work on all these 
projects will extend over several years. 

In the larger cities it has generally been 
necessary to bring together Federal, State, 
and municipal agencies, with representatives 
of adjacent areas, to discuss and agree upon 
the development of a highway plan. Surveys 
of travel habits are being made in urban areas 
of 30,000 to 2,000,000 population. The U.S. 
Public Roads Administration has assisted 
in such traffic surveys in 30 large metro- 
politan areas and in 135 cities of popula- 
tion up to 50,000. To assist in the design of 
highways to carry traffic safely and econo- 
mically, there is available a mass of pre-war 
information as to widths, gradients, curva- 
ture, and sight distance limits. 

Motor vehicle traffic on rural highways was 
studied to determine trends in volume of 
traffic, classes of vehicles, and loaded weights. 
Records of volume were obtained by auto- 
matic recorders at 675 spots, and by informa- 
tion from bridge attendants at 106 toll 
bridges. Classification and weights were 
obtained by sampling traffic at selected 
places. The construction of express high- 
ways with controlled access has brought new 
problems in acquiring land and compensating 
property owners. 

War activity has imposed heavy traffic on 
many roads of light construction, resulting 
in considerable damage. The Federal Govern- 
ment has recognised its obligation to bear 
the cost of repairs and reconstruction in such 
cases. Construction of roads in Federal 
forest and park areas during the war has 
been limited to that required for hauling 
logs, timber, and ore. The Highway Act 
of 1944, already mentioned, provides for 
each of the first three post-war years the 
sums of £6,250,000 for forest roads and 
£1,060,000 for roads in the national parks. 
There is also an appropriation of £400,000 
for maintenance and reconstruction of exist- 
ing forest roads. 


InTER-AMERICAN HIGHWAY 
For the Inter-American Highway, 3300 
miles, extending from the United States 
frontier through Mexico, Guateniala, Sal- 
vador, Honduras, Nicaragua, Costa Rica, and 
Panama, only limited progress was made in 
1945. But 2487 miles have a surface suitable 





supplementing the main Federal-aid highway 
system in rural areas, so that together the 


for automobile travel at all seasons of the 
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year, and 280 miles are passable in dry 
weather, leaving impassable gaps which total 
567 miles. The United States Government 
assists in much of this work by providing 
engineers and financial assistance up to 
66 per cent. of the cost. 

Physical research work of the U.S. Public 
Roads Administration includes the testing 
of soils and paving materials, lightweight 
aggregate for concrete, exploration surveys 
for rock and gravel beneath the ground 
surface, and determination of the causes of 
surface disintegration of concrete on certain 
bridges. 








New Maritime Station at 
Southampton 


In a Journal note of June 7th we briefly 
outlined the proposal of the directors of the 
Southern Railway Company to reconstruct the 
dockside sheds Nos. 43 and 44, at the Ocean 
Dock, Southampton, and to build there a new 





Southern Railway docks and harbour manager, 
paid a visit to the United States of America and 
Canada in order to see whether there were any 
lessons to be learnt in the handling of passengers 
and cargo at large ports. The new maritime 
station is expected to cost about £475,000. 








Canadian Radiant Heating 
Investigation 


' At the laboratories of the National Research 
Council of Canada at Ottawa work has recently 
begun on ‘“ panel” or radiant heating, which 
offers interesting possibilities. 

To carry out the investigation, two buildings 
are being constructed. The floor dimensions of 
each of them are 20ft. by 14ft., and therefore 
give the space required to investigate the con- 
ditions inside a fair-sized room. One of the 
buildings, No. 1 chamber, is heated by pipes 
in air spaces under the floor ; the other building, 
No. 2 chamber, is heated by means of pipes 
embedded in concrete. No. 1 chamber is con- 
structed very much like an ordinary frame 
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made on the effect of air change on heat require- 
ments. For simplicity the conventional window 
has been omitted, and the door will be fixed 
so that draughts from cracks are com- 
pletely eliminated. It is hoped that in this 
way conditions can be arranged so_ that 
in mild weather there will not be the slightest 
stuffiness. 

In No. 2 chamber the floor and ceiling will 
be heated by the conventional method used in 
radiant or panel heating. The pipes will be 
embedded in concrete. In this chamber suffi- 
cient radiation is being provided, both in the 
floor and in the ceiling, so that the chamber 
can be either floor heated or ceiling heated. 
This building is especially designed so that with 
a false floor any height of ceiling can be obtained 
from 13ft. down. The ventilation near the 
ceiling is a feature of this chamber also, and it 
is hoped to compare floor chilling by ventila- 
tion, when floor heating is used, with floor 
chilling when ceiling heating is used. The floor 
of No. 2 chamber is being insulated half-way 
across with 2in. of cork. Thermo-couples will 
be put into the ground down to a depth of 4ft. 
It is hoped that these thermo-couples will 
demonstrate the effects of severe winter weather 
on heat losses to the ground. As information to 
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ARRANGEMENT OF PROPOSED MARITIME STATION AT SOUTHAMPTON 


maritime station for the service of the two large 
Cunard-White Star liners, ‘‘ Queen Mary ” and 
** Queen Elizabeth.” This new station is illus- 
trated in the accompanying engraving. When 
completed it will be, it is claimed, one of 
the finest dockside terminal stations in the 
world. Work on it is expected to be begun in 
October next, and the building should be com- 
pleted in one year’s time. As will be seen from 
the drawing, the building will have a ground 
floor and a first floor. The passengers will leave 
or enter the liners on the upper floor, where 
waiting rooms, buffets, information kiosks, 
telephones, and other accommodation will be 
found, in addition to suitable provision for the 
customs and immigration authorities. For 
relatives and other persons who may desire to 
see off or meet passengers, a special balcony 
will be provided. The ground floor, as is 
shown in the lower view, will be the railway 
station, in which two complete boat trains 
will be able to stand under one roof. A 
circulating area for cars, froad vehicles, and 
cargo will also be provided on this floor. The 
facilities will enable some 2000 passengers 
arriving by a single liner to be conveniently 
and efficiently dealt with. Lifts and escalators 
will connect the two floors, and there will be 
loudspeaker equipment. Before completing the 
plans for the new station, Mr. R. P. Biddle, the 





house. It has a concrete basement; its walls 
are insulated with 2in. rock wool bats between 
2in. by 4in. studs, and on the outside there is 
sheathing, building paper, metal lath and 
stucco. The floor has a special construction 
consisting of load-carrying joists running across 
the building with rock wool insulation and wall 
board on their lower edges and {in. rough 
flooring on top. A grid of 1}in. pipes, supported 
on 2in. strips, rests above the rough floor and 
on joists running parallel to the pipes of the 
grid; that is to say, from end to end of the 
building the floor of the room is fixed. This 
floor should be of high thermal transmission, 
and for a trial sheet iron supported on slats 
and covered with linoleum is going to be used. 
The pipes of the grid will be spaced 8in. from 
centre to centre. The walls will have a small 
amount of piping in them, which will constitute 
a separate heating circuit, so that heat can be 
applied or not as desired. This heat will be 
transferred to a hollow air space with three 
pipes vertically above each other. 

The ventilation in the building will be a 
special feature. It will be supplied from small 
windows close to the ceiling all around the room. 
By opening suitable ventilators opposite each 
other, it is possible to get air into the room 
quickly and thoroughly change the air in mild 
weather. Very careful observations can thus be 


date indicates heat loss to the side of the heated 
concrete slab is of great importance, part of the 
slab is being insulated with cork board on the 
edge. The piping in the ceiling may be heated 
as desired. It seems possible that with floor 
heating it may be necessary to supply addi- 
tional heat in cold weather, and if this is the 
case it may be possible to get sufficient addi- 
tional heat into the building by merely heating 
a part of the ceiling. The piping in each of the 
four sections of the ceiling is different. In one 
section lin. pipes are spaced 12in. apart; in 
another, l}in. pipes are spaced 12in. apart ; 
in another, lin. pipes, 15in. apart; and in 
another, l}in. pipes are spaced 1din. apart. 
The pipes in the floor will be in two sections. 
One section will be over the cork insulation, the 
other over the ground. In each l}in. pipes will 
be-used and the spacing will be 10in. By means 
of a system of valves the flow of water in the 
various sections of piping will be regulated so 
that equal temperatures can be obtained all over 
the ceiling or over the floor. 

As these two chambers will not be completed 
until well into the summer, it will be during the 
winter of 1946-47 that results will be obtained. 
It must therefore be about a year from now 
before any conclusions can be reached on the 
various points which this investigation is 
intended to clear up. 
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Large Shipyard Plate-Bending Rolls 
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LARGE plate-bending machine, which;shown in the accompanying drawing. Its 
LX incorporates a number of improvements, has|main top and bottom girders are of all- 
recently been completed by Hugh Smith|welded heavy steel construction, and have 
(Possil), Ltd., Glasgow, for installation at the! been designed to give a high degree of 
rigidity and freedom 
from twist or deflec- 
tion when under load. 
Each of the end 
housings consists of a 
strong close-grained 
cast iron top = and 
bottom casting, coupled 
together with massive 
steel bolts, which pass 
through the lower 
beams to complete a 
rigid assembly. The 
top roll is 19in. dia- 
meter and the two 
under rolls each 154in. 
diameter. In addition 
to the journals at their 
ends, each roll is also 
supported at inter- 
vals along its length 
by four rollers of 
forged steel, having 
large journals running 
in gunmetal bushes 
fitted to brackets which 
are bolted to the main 
girders. The two 
under rolls are mounted 
in sliding bearings to 
permit their adjust- 
ment according to the 
thickness of plate to 
be bent. 

Provision is made 
for raising the top 
roll with its support- 
ing girder simul- 
taneously at both ends 
or independently from 
either end, as required. 
for this purpose the elevating screw nut 








ROLLS ERECTED FOR TEST 


New Zealand Government Naval Dockyard, at 
Auckland. This machine, which we illustrate|in each end housing is driven by an indi- 
under test, has been designed for the cold| vidual 25 b.h.p. electric motor. Each of these 
bending of Admiralty ‘“‘D” quality plates, of | motors is flange mounted to an enclosed two- 
44 tons tensile, up to 40ft. long and l}in. thick,!' speed gearbox, which turns the main nut 
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GENERAL ARRANGEMENT OF ROLLS 

















indicator, which shows when the gears at each 
end of the machine are fully engaged. A shunt 
type limit switch is fitted at each end of the top 
roll to control maximum travel. The gear- 
boxes are flood lubricated, and each has a 
** Perspex”? window to permit visual checking 
of the oil flow and enable easy inspection during 
operations. The main nuts in the end housings 
are of special quality gunmetal, and they may 
be withdrawn together with their high-tensile 
forged steel roll adjusting screws without 
necessity for removal of the top girder or 
roll. 

A 180 b.h.p. electric motor drives the rolls, 
and its power is transmitted, through a two- 
speed reduction gearbox. The final reduction 
gearing driving the rolls is mounted on the end 
housings, and is protected by a substantial 
steel guard. Rolling speeds of 10ft. and 14ft. 
per minute in either direction are available, 
and speed changing is rapidly and easily 
effected from the control platform by similar 
equipment to that of the elevating mechanism. 
A particularly rigid main drive assembly has 
been obtained by bolting the soleplate of 
the main motor to the gearbox, which, 
in turn, is checked into the end cheek and 
bolted. 

In order to accommodate various thicknesses 
of plates, the bottom rolls may be set to 28in., 
23-5in., and 19in. centres, by inserting clamp- 
ing bolts at their end bearing blocks and distance 
pieces in their support brackets. To insert 
these blocks and distance pieces the bottom 
rolls are pulled up their inclined guideways by 
means of wire ropes, slung round them and the 
top roll, which is then elevated the necessary 
height. When the bottom rolls have been set 
to the required centres, the top roll is again 
lowered and the ropes removed for work to 
proceed. In this, and all other setting opera- 
tions, the increased speed which is avail- 
able from the two-speed gearboxes may be used 
to save a fairly considerable amount of time. 

A particular feature of the machine is the 
attention which has been given to ensure effi- 
cient lubrication to all essential points. All of 
the main roller journals and supporting roller 
bearings are pressure lubricated through inde- 
pendent pipe lines by two seventeen-point 
Tecalemit mechanical grease pumps. In order 
to make regular inspection of the elevating 
gear rapid and easy, a convenient walkway has 
been constructed along the full length of the 
top of the machine, and plenty of working space 
has been left round the main motor and gear 
drive below the operating platform. The 
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to a minimum outside radius of 36in., or mild] through spur and worm gearing. Speed chang-, operator to be seen in our illustration is shown 
steel plates of 28/32 tons tensile, up to 40ft. long| ing of each of these gear drives is effected at| setting the gear change controls, whilst behind 
and 2in. thick, to a minimum outside radius|the main control platform by means of an|him is the main drive control panel, whence 
of 48in. individual Arens remote control gear. Each|a clear view of the work in progress may be 
The general arrangement of the machine is! speed-changing control unit has its own visual! obtained. 
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Mineral Exploration and the 
Outlook for Metal Supplies* 


By G. F. LAYCOCK 


THERE is to-day one topic uppermost in the 
minds of most mining engineers, namely, 
‘** Where are our future supplies of some of the 
metals to come from?” and if, as would 
certainly appear to be the case, the answer is 
not at all clear at the moment, then, ‘‘ What do 
we as mining engineers suggest ought to be done 
about it ?” 

There are many people occupying important 
positions, both here and in America, who are 
inclined to take a rather pessimistic view about 
the future supply of some of the base metals. 
On the other hand, there are many persons, 
whose views certainly cannot be ignored, who 
are just as strongly of the opinion that dis- 
coveries of new ore deposits will continue to be 
made as in the past, and that there is no need 
to become unduly alarmed about the situation. 
As is so often the case in differences of opinion 
in matters of this kind, the probability is that 
neither side is completely right, and that the 
real answer will be found to lie somewhere 
between these two extremes. 

While it is true that there still are very large 
reserves of many of the important minerals, 
such as coal, phosphates, the ores of iron, molyb- 
denum, and nickel, it is equally true that the 
resources of the ores of some other important 
metals, particularly lead, tin, zinc, antimony, 
and chromium, are decidedly limited in extent 
as far as our present knowledge goes. It is not 
very clear in which category copper should be 
placed, but this will be referred to again later. 

As for the precious metals, gold appears to 
be in a more satisfactory position as regards its 
future supply than many other metals. In fact, 
most of the new mines that have been discovered 
of recent years have been gold mines. This 
must be a source of intense annoyance to those 
economists and financial pundits who for some 
years have been preaching the uselessness and, 
in fact, the doom of gold, and is a good example 
of what can happen when the inducement offered 
is sufficiently attractive. It is certainly a strik- 
ing fact that since the price of gold has been 
increased the number of new gold mines or 
gold-bearing areas that have been discovered 
has assumed large proportions. However, we 
can safely let gold take care of itself, and need 
not, I think, worry very much over its future. 
Silver is in a different position entirely, since 
most of the world’s production comes as a 
by-product—and a most important by-product 
in many cases—of some of the base metals, 
particularly of lead and copper. It follows 
therefore that the future supply of silver is 
closely tied up with these other two metals, 
particularly with lead. 

Any shortages of the metals that may 
develop in the future will have been brought 
about in great measure by the fact that for many 
years past very few, if any, fresh discoveries of 
important mineral deposits have been made 
anywhere in the world, if we except certain gold 
and iron discoveries in Canada and South 
Africa, a few recent gold-copper-zine prospects 
of a promising nature in Canada and certain 
deposits in the U.S.S.R. A further contri- 
butory cause is the fact that during the past 
six war years the reserves of many of the 
important base metal deposits have been called 
upon to supply governmental requirements at 
a much higher rate than in normal times. 

It may be of interest here to quote some 
figures published in 1944 by the Canadian 
Institute of Mining and Metallurgy in a brief 
on “Taxation and the Canadian Mining 
Industry,” which was submitted by the Insti- 
tute to the Minister of Mines and Resources. 
In that brief it was stated that of Canada’s metal 
production for the year 1942, 56 per cent. was 
derived from mineral areas discovered prior to 
1910, 28 per cent. from areas discovered 
between 1910 and 1920, and 11 per cent. from 
areas discovered between 1920 and 1930. Only 
5 per cent. was derived from mineral areas 
discovered since 1930. In other words, 84 per 
cent. of Canada’s 1942 metal production was 


*The Institution of Mining and Metallurgy, Presi- 
dential Address, May 16th. 








obtained from mineral areas discovered prior 
to 1920. 

Although the above figures admittedly refer 
only to Canada, there is every reason to believe 
that a similar state of affairs would be found to 
exist in most other countries ; in fact, it might 
be found to be very much worse in many 
countries, as there has probably been more 
mineral exploration work carried out on the 
North American Continent of recent years than 
anywhere else in the world. With a few notable 
exceptions, mines are comparatively short- 
lived concerns, and unless new mineral dis- 
coveries are constantly being made, one dreads 
to think what will become of the metalliferous 
mining industry in the not very distant future. 
It may not happen in our time, but it is our 
bounden duty to think of future generations, 
and not to go on living upon mineral capital, 
as we are to a large extent doing at the present 
time. 

Failure to discover new ore bodies will mean, 
as the late Colonel Pam pointed out in his 
remarks from this chair last year, that metals 
will probably have to be produced in future 
either from poorer ores in existing mines or from 
small and low-grade deposits which have 
hitherto been considered uneconomic. In such 
an event, it is obvious that it will require a very 
much larger tonnage of any such lower-grade 
ore, or a very large number of smaller ore bodies, 
to make up for the gradual loss in production 
that will occur as present large producers 
become exhausted. There are, it is true, many 
mines where large tonnages of low-grade 
mineralised material are known to exist, but 
which at metal prices which have prevailed 
during the last decade cannot be mined and 
milled at a profit. There are also many bedded 
deposits in different parts of the world which 
extend over large areas, but in which the 
mineral content is so low, judged by recent 
standards, that they have so far attracted very 
little attention. Whether any of this material 
will ever come into the category of ore remains 
to be seen. There is always the possibility of 
substitutes being used to some extent, and that 
more attention will be paid to secondary sources 
of supply as metal prices increase. 

In the meantime, however, the search for new 
ore bodies of economic grade must go on, and it 
is surely not too wishful thinking to assume 
that there are still many highly mineralised 
deposits waiting to be discovered in different 
parts of the world. It is not at all likely, how- 
ever, that they are lying around on the surface, 
in full view and waiting for somebody to stumble 
over them. Those happy and glorious days of 
prospecting are almost gone. The question now 
is, how are any such hidden ore bodies going 
to be found ? 

The mining engineer and the mining geologist 
are faced with two problems of paramount 
importance :— 

(1) The location of new ore bodies within 
mineralised areas, already known ; and 

(2) The location of new mineralised districts 
where the geological conditions are favourable 
and within whose confines previously un- 
known and valuable ore deposits may occur. 

It is elementary, but nevertheless worthy of 
repetition over and over again, that some of the 
most promising places in which to look for new 
ore deposits are in those areas that are already 
known to be favourable from a geological point 
of view for the deposition of mineral. In this 
connection, the closer examination of the imme- 
diate neighbourhood of known mineralised areas 
is probably as good a bet as any, and perhaps a 
good deal better than most. There are doubt- 
less numerous ore bodies still lying undis- 
covered in the vicinity of old mine workings, 
simply for the lack of imagination on the part 
of the management or the absence of additional 
lateral exploratory work by cross-cutting or 
diamond drilling. The importance of cross- 
cutting cannot be over-emphasised, and yet it 
is surprising how often this fundamental prin- 
ciple of mining practice is neglected. 

As has already been remarked, the great 
majority of producing mines was discovered 
many years ago, and of recent years compara- 
tively few new ones have been brought to the 
production stage. In the case of some of the 
more important base metals, particularly lead 
and tin, it is becoming very obvious that the 





known resources of these metals are not too 
plentiful. If the supply of these two metals in 
particular is to be maintained, then time is 
getting very short in which to make the much- 
needed discoveries of additional sources of 
supply. 

A tremendous amount of energy and skill 
has been devoted in the past and is still being 
employed in improving mining and milling 
methods and developing new processes for the 
treatment of ores and minerals. ‘This is all to 
the good and will no doubt result in certain 
complex or low-grade ores being brought into 
the economic category instead of being left 
unworked as at present. It might perhaps be 
more logical, however, if a similar amount of 
technical skill were also to be devoted to 
improving present-day methods of finding new 
ore bodies. 

One often hears the opinion expressed that 
in the past most of the important ore bodies 
found in the world have been discovered, not 
by engineers or geologists, but by accidents or 
by those persons who happen to have a flair 
for such things. This may have been true to 
some extent, but it is very much open to ques- 
tion whether such an assertion will apply at 
all in the future. Most of the easily discover- 
able mineral occurrences, namely, those that 
outcrop on the surface, have already been found, 
and in future one will need something more than 
a flair, or a good nose for ore, to find ore bodies 
which do not give any direct surface indication 
of their presence. 

Nobody will deny, I think, that the era of 
visual prospecting has entered the phase of 
diminishing returns. Doubtless there are a few 
parts of the globe which have not yet been 
thoroughly explored or probably even looked 
over by the old-fashioned prospector, such as 
parts of Alaska, some of the north-western 
districts of Canada and parts of Siberia, and 
Central Asia. These areas, however, represent 
only a comparatively small portion of the 
earth’s surface, and many of them do not con- 
tain favourable rock formations. It is often 
overlooked that a large part of the earth’s 
surface consists of rocks which are not at all 
likely to contain metalliferous deposits of 
economic importance. On the other hand, few, 
if any, mining engineers and geologists will deny 
that in all probability there are many valuable 
ore deposits, still undiscovered, which do not 
outcrop or even approach very close to the 
surface. The question arises, therefore, how 
are these deposits going to be found so that 
they can be developed and brought to the pro- 
duction stage to take the place of present-day 
deposits, many of which are rapidly becoming 
worked out ? 

There is an old Cornish saying that ‘‘ Good 
mines die hard,” and this is just as true to-day 
as ever it was. Ore reserves sometimes have a 
fortunate habit of persisting much longer than 
expected, owing to the discovery of new makes 
of ore underground and the finding of exten- 
sions to known ore bodies during the extraction 
of the ore. Whilst this is a very comforting 
theory, it would be dangerous to place too much 
reliance upon such persistence, as we all know 
of cases where things did not work out that way 
at all. 

It would be interesting if one could calculate 
what the world’s total known ore reserves of 
the more important base metals really are at 
the present time. Reliable data, however, are 
unfortunately very hard to obtain, but an 
investigation into what information is available 
makes it apparent that in the case of some 
metals at any rate existing known reserves are 
becoming uncomfortably low. 

Lead is probably as simple a case as any to 
inquire into, owing to the fact that the bulk of 
the known resources of this metal are centred 
either in comparatively few districts or in large 
deposits which can be more or less gauged as to 
their probable extent and life. I have there- 
fore endeavoured to make a more detailed study 
of the position of lead—and this naturally had 
to include its close associate zinc—but soon 
found that any such investigation entailed a 
great number of assumptions. While many of 
the producing mines publish figures of their ore 
reserves, some companies appear very reluctant 
to do so. Having had some experience of the 
behaviour of lead-zine ore bodies, I have felt 
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emboldened to fill in some of the gaps with 
estimates of my own, which, if anything, have 
perhaps erred on the optimistic side. Nothing, 
however, has been allowed for the U.S.S.R. 
resources, and, knowing from personal experi- 
ence something about the mineral deposits of 
that country and their possibilities, I fully 
realise that this is a most important omission. 
Any estimate for that country, based on our 
present meagre information, would be nothing 
more than a wild guess. But whatever those 
resources may be, most of them will probably 
be required for the future industrial develop- 
ment of that great country itself: For the 
U.S.A., which still contains a large proportion 
of the world’s reserves of these two metals, I 
have taken the figures prepared by E. T. 
McKnight and E. F. FitzHugh, which were 
quoted by Elmer W. Pehrson last year in his 
most illuminating address on the mineral 
position in the United States. 
The result of this admittedly rather incom- 
plete study is startling. As far as I can learn 
from the information available, there would 
appear to be only sufficient known resources of 
the ores of lead in the world at the present time 
to last for about another fourteen years at the 
pre-war rate of consumption. In the case of 
zine, the period is undoubtedly longer, probably 
about twenty-one years. That does not imply 
that all the present mines which are producing 
lead and zinc will be worked out in that com- 
paratively short time. Some of them no doubt 
have much longer lives at their current rate of 
production, but it does certainly look as if the 
total world supply will in a few years begin 
to decrease and before long will be insufficient 
to fill all requirements. 

A somewhat similar position would appear 
to be the case as regards the world supply of 
tin, but I have been quite unable to find any 
reliable figures on which to base an estimate, 
and here the price factor will also probably play 
a very important réle. There are undoubtedly 
large tonnages of low-grade material, both lode 
and alluvial, available in different parts of the 
world which cannot be economically operated 
under present conditions. A substantial increase 
in the price of the metal or an improvement in 
the present methods of treatment, whereby 
better recoveries could be made, would probably 
bring a large quantity of tin-bearing ground into 
the economic picture. In this connection, it 
should be borne in mind that we do not have to 
look very far afield to find such places. Accord- 
ing to many competent observers, Cornwall is 
only awaiting an opportunity of demonstrating 
that it is by no means a completely worked-out 
area, and that it is quite capable of continuing 
to produce substantial quantities of tin, pro- 
vided that conditions are made more attrac- 
tive to capital than at present, and that methods 
can be devised whereby something better than 
a 50 per cent. recovery can be made from some 
of the ores remaining to be worked. 

Copper is much more widely distributed in 
the various countries of the world than lead, 
zine, and tin, and in much more generous quan- 
tities. In fact, it would appear at first glance 
that there was a plentiful supply of this most 
essential metal, but it must be remembered that 
the demand is also very great. It would be 
difficult to estimate how much copper there is 
in the known deposits of the world, but there is 
apparently no real shortage in sight in the near 
future. 

All this, I think, goes to emphasise the urgent 
necessity in the immediate future for a global 
survey of the world’s resources of these base 
metals, as has already been suggested in certain 
quarters. This would enable a much clearer 
view of the whole situation to be envisaged. 
It is often claimed that the price factor will 
always successfully adjust supply to demand, 
but there must be definite limitations to the 
application of this theory to wasting assets. 
Just how and by whom the survey should be 
carried out has not, as far as I am aware, been 
made very clear, but it would seem that this 
is an obvious task for the United Nations 
Organisation. This is possibly the only body 
that would have the necessary authority and 
personnel to obtain the requisite information 
from all the various countries concerned. And 
surely if some of the hopes expressed in the 


are to become translated into actual fulfilment, 
then a global survey of the mineral resources of 
the world is, it would seem, one of the primary 
tasks that this body ought to set itself. 
Perhaps one of the surest ways to ensure a 
revival of interest in the search for new mineral 
deposits would be for Governments to agree to 
allow all expenditures incurred in the search 
for, and development of, new ore bodies to be 
used as a write-off against future operating 
profits before taxation is applied. The profit 
motive is, after all, the principal incentive in 
mining, as in all other industries, and as mining 
is more highly speculative than most, it deserves 
much more sympathetic consideration from 
Governments and taxation departments than it 
has received in the past. This obvious home 
truth has been stressed over and over again by 
speakers both here and in North America. 
As is well known, the Institution has taken a 
leading part in bringing the matter to the notice 
of the authorities in this country, with very 
encouraging results. Much has been accom- 
plished, but more remains to be done, and we 
must lose no opportunity of stating our case as 
often and as loudly as possible. 
There is another way in which the profit 
motive can be used as a further incentive in the 
search for new ore deposits, and that is by 
giving the prospector or discoverer either a cash 
bonus or a small percentage interest in anything 
he finds. This is already the practice in Canada 
and other parts of North America. It is true 
that it is liable to lead to a number of “ wild- 
cats”’ being brought in for examination at 
times, but an occasional ‘‘ winner”? makes up 

for a lot of disappointments. 
(To be continued) 








A Standard Marking System 
for Grinding Wheels 


For some time the Abrasive Industries 
Association has had under consideration the 
question of adopting a uniform practice for 
grinding wheel markings. A system of marking 
eventually decided upon was put into effect by 
all members of the Association on July Ist, 
1946. The new system is based upon one 
adopted by the Grinding Wheel Manufacturers’ 
Association of America, which is reasonably 
simple and embodies the information needed 
by manufacturer and user in regard to the 
characteristics of any individual wheel. It 
uses alphabetical letters for denoting hardness 
in all types of bond, the range of grades running 
from the softest at the beginning of the alphabet 
to the hardest at the end. Wheels of similar 
marking, made by different manufacturers, 
will not necessarily give the same grinding 
action. This is due to the impossibility of 
measuring the physical properties of bonded 
abrasive products in terms of their grinding 
action im use, The system is therefore one of 
standardised markings only. It applies to all 
grinding wheels and most abrasive products of 
whatever size, type and shape, but not to 
diamond wheels and such items as scythe 
stones, and sharpening stones, 

In the new system the marking is in four 
main parts in the following order :—(1) 
Abrasive, (2) grain size, (3) grade and (4) 
type of bond. In addition to these main 
four markings, it is optional for the manu- 
facturer to include any or all of the following ;— 


(i) A prefix denoting the manufacturer’s 
symbol for the exact type of abrasive used in 
the wheel. 

(ii) A structure symbol which can be 
inserted immediately after the grade mark 
and prior to the letter denoting the type of 
bond, 

(iii) A suffix denoting the manufacturer’s 
symbol for the exact type of bond or other 
identification. 


THE NEw MARKINGS 


The two main types of abrasive in use to-day 
will be symbolised as follows :—“ A,” alumi- 
nium oxide; ‘‘C,” silicon carbide. In cases 
where variations in any one of these two types 


will be denoted in the prefix. As an instance, 
white aluminous abrasive will be denoted by 
“WA,” “AA,” or “ 38A,” &., according to the 
choice of the individual manufacturer. 

Grain sizes are, as hitherto, indicated by 
numerals, and such numbers, as is commonly 
known, indicate the number of meshes per linear 
inch through which the grains have passed, 
No. 8 being very coarse and No. 600 extremely 
fine. In cases where the manufacturer of the 
wheel wishes to indicate a special grain com- 
bination, this is denoted by a symbol after the 
grain size numerals or by the use of two grain 
size numbers. 

The grade or hardness of a wheel, for all types 
and bonds, is indiéated by letters of the alphabet 
ranging from A, soft, to Z, hard; the main 
range of wheels in common use will fall within 
the range of letters F to T. 

The structure of the wheel—that is, the 
spacing of the grains—is then denoted by a 
number, which is optional to the use of any 
individual manufacturer. Nos. 1 to 15 cover 
the range of structures in general use. Such 
numbers indicate the grain spacing in the wheel; 
1 is extremely dense and the higher the number 
the more open the wheel. 

The. type of bond of which a wheel is com- 
posed is denoted by letters as follows :—“ V,” 


vitrified; ‘‘B,” resinoid (synthetic resin) ; 
“RR,” rubber; ‘“E,” shellac; and “S,” 
silicate. 


A suffix may be used in the marking system 
by an individual manufacturer for any special 
identification symbol and may take the form of 
letters, numerals or both. 

Until users are entirely familiar with the new 
system, some manufacturers may use both the 
new system and their old system of markings. 
This will enable the user: to become more 
gradually familiar with the new system, but is 
only regarded as an interim measure and all 
manufacturers will eventually use the standard- 
ised marking system only. It is obvious that a 
system which differs in minor respects only 
between one grinding wheel manufacturer and 
another may lead to confusion as to the name 
of the actual wheel manufacturer in any indi- 
vidual case. It is most important, therefore, 
that users should keep in their records the name 
of the wheel maker in addition to the marking 
of the wheel. 








Railway Improvements in 
Canada 


In the annual report of the Canadian 
Pacific Railway Company for the year ended 
December 31st, 1945, mention is made of 
improvements undertaken and at present 
under way. Needs of new plants and 
undertakings required the construction of 
145 sidings, involving 16-7 track miles during 
1945, At the close of the year an additional 
43 sidings, involving 6-1 track miles, were 
in process of construction. Automatic block 
signals were installed for 97 miles of single 
track in the Ontario district and 67 miles of 
track in the Manitoba and Alberta districts. 
This efficient system of operation has now been 
installed on a total of 2,245 miles of the com- 
pany’s lines. New rolling stock placed in 
service during the year included 48 * Pacific ”’ 
type steam locomotives and 13 Diesel shunting 
locomotives ; 750 box, 200 seventy-ton gondola 
and 300 seventy-ton hopper cars; and 50 
cabooses. Long range improvements in freight 
equipment were foreshadowed in the production 
of Canada’s first aluminium-sheathed box-car 
in the Angus shops. The programme of modern- 
ising passenger equipment, providing more 
colourful and comfortable interiors has been 
proceeded with as priorities for materials 
permitted. In furtherance of the company’s 
intention to keep fully abreast of new develop- 
ments in the field of communications, it is 
carrying out, jointly with the Canadian National 
Railways, exhaustive tests and experiments in 
the micro-wave radio field. From the results 
achieved it will be possible to determine the 
extent to which this new medium of trans- 
mission may contribute to long distance 








Atlantic Charter and subsequent statements 
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AERODYNAMIC DEVELOPMENTS 


In a James Forrest Lecture delivered ten 
years ago, the lecturer held out the attractive 
prospect that if the air flow over the wings 
and fuselage of an aeroplane could be induced 
to be laminar instead of turbulent, no less 
than 90 per cent. of the drag would be saved. 
The same lecturer, Mr. E. F. Relf, in his 
recently delivered Wilbur Wright Lecture to 
the Royal Aeronautical Society, now tells us 
what has been done during the inter- 
vening years to achieve some part at least of 
that remarkable objective. That six of the 
years were war years inevitably caused grave 
interruption to such work in most countries ; 
even long-view research establishments such 
as the aerodynamics department of the 
National Physical Laboratory, over which 
Mr. Relf presided, did not escape. Neverthe- 
less, the progress to be recorded is such that 
had the audience at the earlier lecture been 
shown Mr. Relf’s illustrations of the wing 
sections discussed to-day, it would have been 


filled with astonishment. Instead of the 
gently curved contours of the past they would 
see strange bulgy forms having pointed tails 
and fitted with air suction ducts to evacuate 
“tired air.’ Even with such arresting 
changes as these the whole of the 90 per cent. 
of drag cannot yet be saved, though a useful 
step in that direction has been taken. For 
some years it had been realised that laminar 
flow over the leading portion of a wing is more 
likely to be realised if the point of maximum 
suction on the upper surface were placed as 
far back as possible. Wings thus designed to 
preserve laminar flow over most of the 
surface tend to become pointed at the leading 
edge with a consequent undesired drop in the 
maximum lift coefficient, but part of this 
loss fortunately. can be recovered by modifi- 
cation to the curvature close to the leading 
edge. The theoretical study of these matters 
owes much to the new Chairman of the Aero- 
nautical Research Council, Professor Gold- 
stein. That such low drag wings, whether 
designed by mathematical theory or by 
specially contrived wind tunnel work, can 
be achieved in practice has been confirmed by 
tests during flight with samples of the new 
sections fitted as a temporary sleeve over 
normal wings. That these sections have not 
been put to practical use so far is due to the 
great difficulty found in making them with 
sufficiently smooth unrippled surfaces, and 
of ensuring that with changing loads those 
qualities shall not be lost. It is most 
important that they should not be lost, since 
the fuel economy of any scheduled flight 
would be completely upset if they were. 
Most of these problems are still in the stage 
of experiment, much of which is hard to carry 
out because of the degree of air turbulence 
which exists in almost every wind tunnel, 
where air flow is affected not only by the 
blades of the tunnel fan, and by the fixed 
vanes at the turning points, but by the very 
means employed to tidy the flow. Such 
micro-turbulence is hard to avoid in any 
return-flow type of tunnel, whose “‘ memory ” 
of previous circuits proves to be incon- 
veniently retentive. In free flight experiment 
there is no such turbulence to fear, but in 
those conditions precise measurement is diffi- 
cult to carry out. Even so, that form of 
experimentation may be forced on us— 
possibly for safety’s sake with pilotless air- 
craft under radio control and observation— 
once speeds reach the dangerous transonic 
range, as they are now on the verge of doing. 
It seems probable that at still higher speeds, 
in the supersonic range, the conditions of air- 
craft may become easier again, though little 
is known thereon except by inference based 
on long years of experience of projectile 
ballistics. Aircraft experimenting at speeds 
beyond the range of previous flying experi- 
ence are liable to be dangerous not only to 
those in the air, but to the even larger number 
on the ground, so that it is hardly surprising 
that proposals have been considered for 
transferring such work from this crowded 
island to the more open spaces available in 
some of the Dominions. Whether flying at 
transonic, or at supersonic, speeds will be 
of service either for war or peace has yet to 
be proved, but there can be little doubt that 
for security reasons it is a field that must at 
least be explored. 
Aerofoils for extreme conditions may, as 
Mr. Relf suggests, become of the double- 





wedge type having flat surfaces; and the 





speed so high that the effect due to air com- 
pression may become quite large. At 
1000 m.p.h. this ‘‘ ram effect ”’ is sufficient to 
increase the internal pressure in the ratio of 
3:5, and at 1500 m.p.h. nearly eightfold. 
With so considerable a compression due to 
speed, a curious consequence may be that the 
jet-propulsion units we now know will no 
longer need a compressor, and with no com- 
pressor there need be no turbine, or indeed 
any moving parts whatever in the engine— 
a strangely novel situation. This new prime 
mover, the ram-jet engine, or “athodyd,” as it 
is sometimes called, will certainly possess the 
merit of great constructional simplicity, 
though it will suffer, it seems, from the serious 
operational hindrance that at zero speed 
there must be zero thrust, and therefore no 
power for take-off. But with a separate 
engine or with some form of rocket assistance 
such an aircraft could no doubt be caused to 
reach the speed at which the ram jet would 
begin to function ; on the other hand, it is 
conceivable that it may be found possible to 
combine the virtues of the ram jet and the 
present turbine by providing that, once 
supersonic speeds are reached, the com- 
pressor will be progressively relieved of its 
task and will in the end merely turn at 
idling speed, the turbine receiving but little 
of the hot gases from the combustion 
chamber, the bulk of which would continue 
on their way to the jet and so provide the 
propulsive thrust. To explore this and other 
such possibilities there should, however, be 
ample time, since we have yet to learn how 
to traverse the difficult transonic region which 
lies immediately ahead. 


The Care of Contractors’ Plant 

In view of the difficulty existing at present 
in meeting the increasing demands of builders 
and public works contractors for new con- 
structional plant, it is surprising that little 
or no effort is being made on the part of users 
to overcome the neglect and misuse to which 
this type of plant is too often subjected in 
service. The work on which the plant is 
employed—concrete mixing, digging, rough 
haulage, lifting, screening, &c.—does, of 
necessity, entail some of the worst possible 
conditions under which a machine can be 
expected to operate. But makers of such 
plant have no doubt that with a little atten- 
tion and correct handling much wear could be 
eliminated and the frequency of breakdown 
considerably reduced. The efficiency of most 
forms of contractors’ plant, considering the 
conditions under which it works, is remark- 
able, but it is admitted by practically all 
makers and repairers that many of the break- 
downs that occur are avoidable, and that 
machines often experience unnecessary 
amounts of wear. Certain of the larger and 
a few of the smaller users of plant employ 
efficient maintenance staffs on the periodic 
adjustment and regular overhaul of machines, 
yet even in these cases lack of skill or training 
on the part of the men operating the equip- 
ment is a regular cause of breakdown. Ina 
discussion before the Institution of Mechanical 
Engineers last November, several speakers 
experienced in the use of contractors’ plant 
stressed the importance of such regular 
inspection and overhaul. But, although 
attention was drawn to the desirability of 
prevention rather than cure of the evils 
resulting from bad handling of equipment, 
the speakers seemed mainly to be concerned 
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To determine the pressure loss by friction 
in aluminium, steel or copper pipes, of inside 15,000 
diameters from 0.05in. minimum to 0.95 in. 10 
maximum with flows varying from } to 25 g.p.m. oar, 
The final reading of pressure loss is in pounds per = 
square inch, and the nomogram is suitable for 
use in conjunction with liquids having a specific 
gravity varying from 0.7 to |, and a kinematic 
viscosity varying from 2 to 500,000 centistokes; 
temperature range covered by the nomogram is 
from — 60°C. to + 120°C. 


Temperature Diagram 
0.1 - Seconds 


Redwood N, 


With short pipes a modification of the 
value of the co-efficient of resistance “f’ must 
be considered, since this co-efficient depends to 
a certain extent on the ratio of pipe length and 
inside diameter due to the increasing percentage 
effect of entrance losses. 


Viscosity - Pressure - 


The viscosity pressure line is based mainly 
on calculation, as there is very little technical 
data on the subject of the variation of viscosity 
with pressure; it may, however, be regarded as 
sufficiently accurate for all practical purposes. 
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EXAMPLE :— 


Find the pressure loss in pounds per square inch for a 6ft. Oin. run of pipe of yin. 
inside diameter carrying a flow of 5 g.p.m. at 3000 Ib./in.*, the fluid being to Air Ministry 
Specification D.T.D. 585 at — 20°C. 


First draw on the viscosity—pressure—temperature diagram which is in the lower centre 
half of the Nomogram the viscosity—pressure line, and the viscosity—temperature line. Also on 
the specific gravity—temperature diagram in the upper extreme right of the Nomogram draw 
the specific gravity temperature curve. The necessary figures to enable the above to be 
carried out can be readily obtained from the fluid supplier. Once drawn in, these curves 
remain as a permanent record of the characteristics of the particular fluid. 


Now select on the viscosity—temperature curve point 1 corresponding to the viscosity at 
— 20° C. and atmospheric pressure. Progress horizontallyto the left to point 2, and then pro- 
gress along a line parallel to the viscosity pressure line for the fluid until the viscosity indicating 
3000 Ib./in.* on the top of the diagram is intersected. From this point which is indicated as 3 
progress horizontally to the right to point 4 which is the intersection with the right hand scale. 


Now proceed at an angle of 45° to the base line until the viscosity line “V" is intersected at point 5. 


NOTE :— 
This line from the right hand scale to the intersection of viscosity line “V" is always drawn 


at 45° to the base line A 


Now select on the flow scale ‘*G" point 6 corresponding to 5 g.p.m., join points 5 and 6 
and obtain point 7 at the intersection of the line joining points 5 and 6 with the reference line I. 
Now select point 8 on the scale at the extreme left of the upper part of the Nomogram 
corresponding to an inside diameter of ¥ in. (0.1875), draw a line from this point (8) passing 
through point 7 and intersecting the Reynolds No. Scale “R" (point 9). Follow the sloping line 
nearest to the point obtained on this scale until the co-efficient of resistance scale “f"’ is met at 
point 10; mark this point. Now draw a further line from point 6 on the flow scale through the 
reference point ‘“P"’ until the line G* is intersected; this is point 11. Join points 10 (previously 
marked) and 11 to obtain point 12 on the reference line Il; mark this point. Now on the specific 
gravity—temperature diagram, select point 13 corresponding to the specific gravity of the fluid 
at — 20°C. and move horizontally to the left to point 14 on the left hand scale of this diagram. 
Draw a line from point 14 through point 12 to obtain point 15 on the “M” line; now select 
point 16 on the D® scale corresponding to the inside diameter of the pipe (0.1875) draw a line 
from point 15 through point 16 and the point of intersection on the pressure loss scale on the 
right hand side of the Nomogram (point 17) is the loss in ib./in.* per foot run. Multiply this 
figure by 6 to obtain the loss for a 6ft. Oin. run. 


The final result in the case of the example quoted is 1,260 Ib./in.’. 


NOTE :— 


Pressure losses in systems having changing sections must be dealt with as an additive loss of 
each individual section of a given cross sectional area. Losses in unions, sharp bends, banjo 


fittings, etc., cannot be determined by the use of this Nomogram. 
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with the systems of repairing plant at central 
depots rather than with regular attention at 
site. Yet it is a recognised fact that much 
wear and trouble could be avoided by the 
adoption of two simple yet important prac- 
tices—regular cleaning and_lubrication— 
both of which are often carried out in a 
haphazard or incomplete manner on most 
working sites. Plant which suffers most 
severely from abuses is that which is 
operated by a number of men, and the care 
of which is the concern of no particular 
one individual. 

It must in fairness be pointed out that all 
the blame for lack of lubrication cannot be 
placed upon plant operators, for it is a notice- 
able fact that many important lubrication 
points are so placed that it is necessary to 
use a considerable amount of agility or to lie 
on the ground to reach them. Such greasing 
points will inevitably, and very naturally be 
neglected by the average operator. Many 
greasing nipples, too, even when grouped, are 
placed in such exposed positions that, with 
the normal rough handling to which all plants 
are subjected, they are soon broken off and 
not renewed or used again until it is too late 
and the shaft or bush concerned is worn 
beyond recovery. On but few machines has 
the protection of greasing nipples from 
deposits of dirt been seriously considered, and 
when a grease gun is used upon them the 
shot of lubricant is frequently accompanied 
by a certain amount of small abrasive matter. 
In design deep exposed pockets are not always 
avoidable, but in most cases it should not be 
beyond the designers’ powers to incorporate 
some form of outlet or drain to prevent the 
accumulation of potentially damaging water, 
dirt, or cement. These two points alone 


should receive closer attention from the 
manufacturers. 

Certain of the better known makers of plant 
are seriously concerned with the lack of care 
their machines receive in service, and they 
offer facilities whereby potential users may 
send their operatives for works training in 
the proper handling and upkeep of new 
machines. Such a service should do much to 
add to the working life of machines and 
increase the time between general overhauls. 
For, notwithstanding the shortage of labour 
and difficulty in finding and sparing a man 
suitable for such training, as a long-term 
policy, would not plant users find it economic 
to have at least one such trained man in each 
working gang? Even if only one man on 
each site had been trained in the elementary 
principles of lubrication and cleaning of 
plant, and spent an hour or two each day on 
this work, many breakdowns could un- 
doubtedly be avoided or anticipated. Regular 
and thorough cleaning alone often reveals 
overstressed and worn parts even to a rela- 
tively inexperienced eye, and the prompt 
replacement or repair of such parts would 
avoid the loss of time usually entailed in 
obtaining spare parts or new plant after a 
breakdown has occurred. It is a peculiarity 
of most men that once made responsible for 
mechanical apparatus or plant, they soon 
begin to take a pride in its appearance and 
working efficiency. It is lack of this indi- 
vidual responsibility which seems to be the 
main cause of trouble with contractors’ plant, 
and there is every reason to believe that once 
responsibility was settled upon the right type 
of man, not necessarily a skilled mechanic, 
the number of breakdowns could, very 





profitably, be reduced. 








I.M.E.A. Convention 





AST week the Incorporated Municipal 

4 Electrical Association met at Blackpool to 
hold its first post-war Convention, which 
coincided with its Jubilee. More than 1500 
delegates took part in a varied programme of 
business and social events, commencing with 
the President’s reception, followed by dancing 
at the Casino, on Monday evening, an occa- 
sion that witnessed many pleasant reunions 
after seven years of war and change. 

In his Presidential Address on Tuesday 
morning, Alderman Sir William Walker 
(Manchester) contemplated the future of the 
electricity supply industry under national 
ownership. He knew nothing of the form or 
extent of the proposed controls, but he 
placed the progress and prosperity of the 
industry before all politics and ideologies. 
Sir William voiced his concern that nationali- 
sation would hinder progress of the supply 
industry by linking it up with other indus- 
tries, ‘‘not so prosperous, not so well 
managed, and calling for assistance.” The 
Association, could not acquiesce in any policy 
that would retard development and deprive 
it of its financial advantage “in order to 
boost rival forms of heat, light, and power.” 
To illustrate his fears in this direction, the 
President made a lengthy reference to the 
Simon Report on Domestic Fuel Policy, 
which he strongly criticised on the grounds 
that it failed to do justice to electricity. 

Tuesday afternoon was devoted to a paper 
by Mr. J. Eccles (city electrical engineer, 





Liverpool), dealing very exhaustively with 
the principles governing the management of 
a municipal electricity supply undertaking. 
In the evening there was a civic reception at 
the Casino by the Lord Mayor and Lady 
Mayoress of Blackpool. 

On Wednesday delegates were able to relax 
from the more serious business of the Con- 
vention by visiting the electrical exhibition 
organised by the Electrical Development 
Association. Alternatively, there was a visit 
to the Ribble power station and a motor coach 
excursion to the Lake District ; both trips 
proved to be extremely popular, and there 
were many more applicants for the Ribble 
visit than could be accepted. 

Two papers were read and discussed on 
Thursday. Mr. R. A. 8S. Thwaites (chief 
engineer and manager, electricity depart- 
ment, Manchester), dealt with the provision 
of heat by an electricity supply undertaking 
and some recent methods of application, and 
we hope to publish an abstract of this paper 
in our next issue. The second paper, by Mr. 
C. T. Melling (borough electrical engineer, 
Luton), was concerned with the possible 
means of unifying and equating electricity 
supply tariffs. Since this paper was based 
on pre-war data the author’s intention was 
to present the various problems of tariff 
reform and promote discussion rather than to 
offer a complete solution. 

In the afternoon delegates were the guests 
of the Chairman and members of the Man- 





chester Electricity Committee at a garden 
party in Stanley Park—a pleasant function 
which successfully defied the inclement 
weather. Mr. Emanuel Shinwell (Minister 
of Fuel and Power) was the principal guest 
at the Convention’s Jubilee dinner on Thurs- 
day evening. Proposing the toast of “ The 
I.M.E.A.,”’ Mr. Shinwell reiterated the 
Government’s intention to bring the elec- 
tricity supply industry under national owner- 
ship, with the object of conferring the 
benefits of ‘“‘ large-scale organisation ’’ upon 
what is essentially a national service. The 
Government intended to expand the use of 
electricity, particularly in rural areas, and 
to cheapen the cost of the service. In attain- 
ing these objectives the Minister was guided 
by two principles—that the generation of 
electricity must be conducted on a national 
scale; and that there should be some 
“‘ democratic consultation machinery in the 
industry.” 

In his reply, the President reaffirmed his 
conviction that public ownership could not 
bestow upon the industry any advantages 
that it did not already possess in ample 
measure. Sir William feared that the great 
and growing supply industry would, when 
nationalised, be constricted by bureaucratic 
controls and external interests ; the consumer 
was certain to lose his present freedom of 
choice, and the loss of this freedom would 
make it impossible to maintain the present 
cordial relations between supplier and con- 
sumer. He (Sir William) could not refrain 
from protesting against a step that threatened 
to cramp development of an industry that 
had been painstakingly built up by devotion 
to public service. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 





ENGINEERING SYMBOLS 


Sm,—tThe letter from Mr. C. J. McNaught 
in your issue of May 24th raises the question, 
Should we adopt a new standard abbreviation 
for pounds per square inch? Everyone will 
admit that lb./sq. in. is rather cumbrous. 
There are certain obvious drawbacks to the 
adoption of psig and psia. First, they are not 
dimensionally correct and therefore do not 
permit of dimensional conversion into any other 
unit ; secondly, they are not really mnemonic. 
In other words, no one could understand them 
without having had them explained. One can 
imagine a poor student looking up the standard 
symbols and finding p means pressure, s means 
entropy, and 7 total heat, and presuming p.8.i. 
to be the product, with g thrown in to make 
it slugs! 

There is a real need for a single letter abbre- 
viation, but the suggested use of the Greek 
letter psi, though ingenious, is unfortunately 
contrary to the present trend, both here and in 
the U.S.A., towards the avoidance of Greek 
symbols on the ground that these are not found 
on typewriters and introduce certain difficulties 
among printers and typists who do not know 
Greek. In cases where a very condensed 
symbol is necessary, the Americans have used 
four crossed lines #, which has the advantage 
that it can be done on a typewriter, but this 
is subject to the same objection, namely, that 
only those who use it know what it means. 

May I suggest that a way out of the diffi- 
culty is the formal adoption of a new unit, the 
*‘boyle,” in honour of the English (or was it 
Irish 7) scientist who first enunciated the laws 
of gaseous pressure “‘ touching the spring of 
air,” to use his own words. The symbol for 





this would be 6 and would take the form bg 
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or ba when necessary to distinguish gauge or 
absolute pressure densities. 

As 6 is not appropriated to any special purpose 
except in electrical engineering, no ambiguity 
arises, and if the man in the street thinks it 
stands for boiler pressure, no harm will be done. 

B. Woop. 

Twickenham, June 19th. 





ENGINEERING DENAZIFICATION IN 
AUSTRIA 


Str,—Ex-Nazis have no chance at present of 
getting qualified jobs. Many an engineer has 
to earn his living now by manual work. The 
objection has been raised that we are thereby 
depriving ourselves of good brains. Is that 
true ? Politics have not much to do with engi- 
neering abilities, have they ? Therefore a man 
who adhered to the Nazi ideology may still be 
a proficient calculator of lattice girders, or a 
designer of squirrel-cage motors. Maybe—but 
we have a higher view point of engineering. To 
be an expert specialist is not all that goes to the 
making of an engineer. A certain measure of 
universal knowledge and understanding is not 
less important, an understanding of the mutual 
relations between engineering and the whole of 
human development, of civilisation and econo- 
mics. We are coming to the neuralgie point. 
How could a man not entirely deprived of these 
essential mental qualities ever get caught by 
the phrases of an ideology which denied the 
ever-growing close relationship and _intef- 
dependence of all nations (which, by the by, 
is greatly due to technical developments), 
which turned engineering from a tool of develop- 
ment into a tool of destruction, which made the 
truth of science subservient to political con- 
siderations. We cannot call such a man an 
engineer in the higher sense of this word. No, 
they are surely not good brains, whom we now 
get rid of. 

GUNTER ERBER. 

Graz, Austria, June 17th. 








SHORT NOTICES 


An Introduction to the Theory and Design of 
Electric Wave Filters. By F. Scowen, B.Sc., 
F. Inst. P. London: Chapman and Hall, Ltd., 
37, Essex Street, W.C.2. Price 15s. net.—This 
book (164 pages) is a useful addition to the 
existing literature on this specialised subject. 
As its title suggests, the book cannot claim to 
replace the standard text books on wave filters. 
The aim of the book under review is to present 
the radio engineer with the fundamental prin- 
ciples of filter theory followed by a simple 
method of design based on the use of prepared 
templates and nomographs. The first chapter 
gives a very concise summary of the mathe- 
matical methods and formule that are used 
later in the work. A brief electrical introduc- 
tion leads up to Thévenin’s theorem and a fairly 
detailed treatment of the ladder type network 
including examples in the design of low, high 
and band pass filters. Lattice type networks, 
including crystal filters and other developments 
are too highly specialised to justify more than a 
brief discussion in a book such as this. 





The Materials Handling Manual. Edited by 
M. M. Williamson, F.R.S.A., and G. W. William- 
son, M.Inst.C.E., M.I. Mech. E. London: 
Paul Elek (Publishers), Ltd., 36-38, Hatton 
Garden, E.C.1. Price 30s. net.—The shortage 
of manpower has necessitated the extended use 
of handling goods by mechanical means in many 
branches of industry and commerce, and this 
manual will be a useful guide to undertakings 
considering the installation of such plant. A 
series of authoritative articles in the first part 
of the book deal with the organisation and 
lay-out of materials-handling equipment. The 
remainder of the book falls into five principal 
parts :—Continuous bulk movement on the 
level and vertically; package handling by 





continuous movement ; and intermittent move- 
ment, such as in earth moving and by cranes, 
hoists, trucks, &c. The subject-matter is 
plentifully illustrated by engravings and line 
drawings. 





British Railways. By Arthur Elton. London, 
1946: Collins. Price 4s. 6d.—This is the latest 
addition to that charming series entitled 
“Britain in Pictures.” All the volumes, as 
the general title implies, rely largely on care- 
fully selected illustrations, but the pictures are 
accompanied by a “chatty” letterpress. Mr. 
Elton’s volume follows the common rule, 
Mostly, the pictures are familiar—several are 
reproductions of Bourne’s famous lithographs— 
but they are well done and the colour work is 
excellent, notably ‘‘ The Metropolitan Railway 
near Paddington, 1863,’ from a lithograph 
which had a great vogue many years ago, and 
Bury’s well-known view of “Olive Mount 
Cutting.” Many of the illustrations are drawn 
from the author’s own collection. For the text, 
which is a good summary review, the author 
has relied on, amongst others, such familiar 
historians as Dendy Marshall and Tomlinson. 
Every now and then he flashes out with state- 
ments that are more brilliant than exact, as 
when he asserts that ‘“‘ Stephenson’s abilities 
as a mechanical engineer have been over- 
rated,” or writes, ‘‘The Great Western, an 
exceptionally conservative line, after dressing 
up one of its standard engines to look like a tin 
of fancy biscuits, so that the smoke blew into 
the driver’s eyes and the bearings ran hot, gave 
up streamlining.”” We note with pleasure that 
he does justice to the genius of Trevithick, but 
are rather surprised that Rowlandson’s drawing 
of the Euston Square Railway is not repro- 
duced. ‘‘ Catch-me-who-can”’ was a notable 
link in locomotive history. 





The Machining of Steel Simply Explained. 
By F. C. Lea and Eric N. Simons. London and 
Glasgow, 1946: Blackie and Son, Ltd. Price 
8s. 6d.—This littie book has been written, says 
Mr. Simons, “‘to help every operator, skilled, 
semi-skilled, or unskilled, to secure better 
results from the machines in his care and the 
tools he uses.’ The qualified engineer with 
workshop training behind him will find little 
of value in it. It opens with a series of descrip- 
tions of typical machine tools with the essential 
parts named on outline drawings. Then it 
passes to the principles of steel cutting, to the 
cutting tools themselves, including drills and 
saws, and ends with a few pages on indexing. 
Sherlock Holmes had a name for this sort of 
thing. An intelligent workman will find some. 
thing in it to interest him, and if he is intelligent 
enough, will want to know a great deal more. 
We should say, briefly, a good little book for 
trainees. 








Fluorescent Lighting and 
Health* 


From time to time stories are heard about 
the deleterious effect of fluorescent lighting on 
the health of personnel in industrial and com- 
mercial establishments. There are several 
instances on record of works doctors and public 
health officials attributing eye trouble, head- 
aches, and the like to the use of fluorescent 
lamps. Wherever sufficient information has 
been available, the complaints have been investi- 
gated and the suggestion that fluorescent light- 
ing is harmful firmly refuted. 

Mr. H. C. Weston (President of the Illuminat- 
ing Engineering Society and official investigator 
on lighting matters to the Industrial Health 
Research Board), in his recent Presidential 
Address to the Society, gave an illustration of 
this. He cited a case of conjunctivitis (inflam- 
mation of the transparent membrane covering 
the eyeball and lining the lids), which he had 
personally investigated, and which was said 
to be due to fluorescent lighting. Examination 
of the lighting installation revealed that the 
intensity was insufficient and the installation 
badly designed. He recommended that the 
number of fluorescent lamps be increased and the 
lay-out rearranged to provide an adequate 





* Contributed by the General Electric Co., Ltd. 





amount of light. This was done and in a week 
or two the conjunctivitis had disappeared, and 
Mr. Weston commented that there would be 
just as much justification for saying that 
fluorescent lighting cured the conjunctivitis as 
that this form of lighting caused the trouble. 

As a matter of fact, the type of light source 
probably had no bearing on the matter one way 
or another. 

The absence of any evidence that fluorescent 
lighting is harmful has also been pointed out 
recently in T'he British Medical Journal. In the 
“Questions and Answers’”’ section of this journal, 
the question is asked: ‘“‘ Fluorescent lighting is 
becoming more common. In what way does 
this lighting differ from ordinary lighting, and 
is there any evidence of harmful effects ? ’’ 

Both parts of the question are answered in 
some detail, but here we are principally con- 
cerned with the second part, and it is the 
answer to this that contradicts the suggestion 
that fluorescent lighting is harmful. This is 
the answer : 

“The ultra-violet radiation at 2537 A.U. 
produced by these lamps is not transmitted 
through the glass of which they are made. The 
radiation emitted in the near-ultra-violet region 
is not of shorter wavelength than that found in 
the solar spectrum, and it is too small in amount 
to have any harmful effect. More than half a 
million of these lamps are now in use in this 
country, and some large-scale installations in 
factories and other buildings have been in use 
for the past five years. While some complaints 
of undesirable effects, usually vague and 
indefinite in character, have been made, in 
general it appears that this type of lighting is 
quite satisfactory, and is usually preferred to 
ordinary electric lighting. Some speculations 
as to possible ill-effects from fluorescent light- 
ing have been published, but no valid evidence 
of harmful effects is known.” 

Still more evidence that flourescent lighting 
is not harmful comes from America, where many 
millions of fluorescent lamps are in use. This 
is a statement by the Joint Committee on Indus- 
trial Opthalmology of the American Medical 
Council which has been approved by the 
Council and published recently in The Journal 
of the American Medical Association. The 
statement is as follows :— 

‘** Fluorescent lighting has been regarded by 
physicians and others as possessing harmful, 
qualities not found in other forms of artificial 
illumination or in daylight. The Joint Com- 
mittee on Industrial Opthalmology after con- 
sultation with specialists in the production and 
use of light, holds the following opinion :— 

(a) The ultra-violet energy from clear blue 
summer skylight is three to four times as 
great, per lumen per square foot, as that from 
fluorescent light. 

(b) Light from fluorescent lamps resembles 
daylight more closely than that of tungsten 
filament lamps. This colour resemblance to 
daylight is a desirable quality. 

(c) Infra-red energy found in fluorescent 
lighting as now manufactured produces no 
known physiological effect except that due to 
heating. Fluorescent lamps generate less 
heat per candlepower than tungsten lamps, 

(d) Glare occurs in any system of lighting ; 
its solution rests with illuminating engineers. 

(e) Individual differences occur in the level 
of illumination (lumens per square foot) 
required to provide a satisfactory degree of 
visual efficiency and eye comfort; 15 to 20 
lumens per square foot are essential for such 
critical tasks as reading. Higher levels of 
illumination are desirable for prolonged 
seeing, for discrimination of fine details, and 
where low contrast prevails. These standards 
can be readily maintained in working places 
by the use of properly installed fluorescent 
lighting. 

(f) Excessive light may produce symptoms 
of eye strain in susceptible individuals regard- 
less of source. Constitutional factors should 
be corrected as well as the amount and kind of 
light. 

ye Noticeable flicker is largely eliminated 
in modern fluorescent installations. 

The conclusion is that fluorescent light is not 
harmful to vision. It should not cause eye 
strain if properly installed and used.” 
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Contra-Rotation Axial Flow Fans 
By F. 0, LYNAM, F.R.AeS., A.F.I.Ao.8.* and S. P. HAWES, Wh.8ch., B.Sc. (Eng.)* 


MVHE use of axial flow fans for industrial 
- purposes is a comparatively new innova- 
tion when considered with its rival, the 
entrifugal fan. However, due to the large 
increase of knowledge obtained in experience 
with aircraft propellers and the application 
of similar principles to the axial flow fan, 
the latter became a practical proposition 
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SINGLE STAGE 
FAN 








sures were obtained with only a slight increase 
in noise level. 

One of the greatest sources of loss is that 
due to the rotation of the air stream after it 
has been acted upon by the impeller. This 
rotation cannot be avoided, and it is propor- 
tional to the torque exerted by the fan 
blades. Guide vanes, fitted either in front 
or behind the fan 
impeller, are often 
used to avoid as much 
of this loss as possi- 
ble, by arranging that 
the air leaves the unit 
in an axial direction 
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6 = Blade Angle. 
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Velocity. 
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with zero rotation. 

A more economic 
and fundamental im- 
provement is obtained 
by virtually combin- 
ing guide vanes and 
second-stage impeller ; 
in other words, making: 
the second-stage im- 
peller rotate in the 
opposite direction to 
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the first-stage impel- 
ler. The  contra- 
rotating fan, like the 
contra - rotating pro- 
pellers on aircraft, is 
extremely __ efficient, 
and does more work 
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than a similar-sized 
fan having single rota- 
tion. It is well suited 
for handling a large 
volume of air at a 
much higher pressure 
than with a single 
rotation unit, but be- 
sides that point there 
are @ number of 
others which are very 
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striking. 
Contra-rotation ap- 
plied to fans, although 
it has not been seen 
w very much in indus- 
trial units in the past, 
is not @ new or un- 
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FiG. 1—VELOCITY DIAGRAMS FOR 
AXIAL FLOW FANS 


which gave efficiencies and cost comparable 
with the centrifugal fan. 

Each type of fan had its own particular 
field of application to which it was best 
suited. The axial flow fan was found most 
useful in dealing with large volumes at rela- 
tively low pressures—usually not more than 
3in. S.W.G. The centrifugal fan, on the 
other hand, was left to the remainder of the 
field of industrial use, that dealing with the 
medium and high pressures. 

With both types of fan the pressure 
developed depends on the tip speed of the 
rotating impeller, and so is the noise pro- 
duced, only to a much greater extent. Thus 
if greater pressures than, say, 2in. 8.W.G. 
are required from a normal axial flow fan, 
they can only be obtained at the expense of 
more noise from the fan unit. 

By adopting measures to increase the 
efficiency of the axial flow fan and also by 
making multi-stage units, much greater pres- 

* Of The Airscrew Company, Ltd. 





VARIOUS TYPES OF 





tried scheme. It has 
been used by The Air- 
screw Company, Ltd., 

@ of Weybridge, on spec- 
ialised high-perform- 
ance units for the past 
two years. 

Fig. 4 gives the characteristic curves of 
various types of axial flow fan units, all 
having the same impeller diameter and speed, 
the same amount of impeller blade surface, 
and the same nominal blade angle for the 
first stage. The curves for the single-stage 
units with and without guide vanes, and also 
for the double-stage, single-rotation units, 
are obtained from actual test, but the curves 
for the contra-rotating unit have been esti- 
mated from analysis of a number of fan tests 
on single-stage units. 

The various types of fan are shown dia- 
grammatically in Fig. 1, together with their 
respective velocity diagrams at a representa- 
tive section on the impeller blade. From 
these diagrams it is seen that the second-stage 
fan must have a higher angle to give the 
same blade incidence when both stages are 
rotating in the same direction. Also the 


contra-rotating fan must have its second- 
stage impeller at a lower blade <— to main- 
e selection 


tain the same blade incidence. 


of fans having the same nominal blade angle 
in the first stage ensures that the fans can 
be compared over the same volume range of 
useful application. The figure also shows 
that the air velocity V leaves the contra- 
rotating unit in an axial direction. This 
gives no loss in energy due to air rotation 
in the stream from which the other units 
suffer. 

Examination of the pressure-volume 
characteristics shown by the centre set of 
curves in Fig. 4, indicates just how much 
more pressure can be obtained from a contra- 
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FIG. 2—TWO-STAGE CONTRA - ROTATION 
GEAR Box 


rotating unit than one having a single rota- 
tion, bearing in mind that except for rotation, 
the other units are basically the same. It is 
seen that five times as much pressure as a 
single-stage unit is obtained, and over twice 
as much as the double-stage, single-rotation 
unit. Another good point is that the pres- 
sure characteristic of the contra-rotating fan 
has a much steeper slope than the other types, 
thus giving more stability in operation, since 
small changes in the system resistance head 
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FiG. 3—FOUR-STAGE CONTRA - ROTATION 
GEAR Box 


cause very little variation in the volume of air 
passed by the fan. The contra-rotating fan 
has, in addition, an efficiency which is seen 
from the top curves in Fig. 4 to be 10 per 
cent. more than the other types shown, 
From the foregoing it appears that the 
contra-rotating fan offers performance far 
in excess of existing single-rotation units, at 
least for those having a nominal blade angle 
of about 20 deg. in the first stage. However, 
the most promising field offered by contra- 
rotation is when the blade angles are increased 








much more than 20 deg. 
The centre group of curves in Fig. 5 shows 
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the pressure-volume curves for single-stage 
fans of 30 deg. and 36 deg. nominal blade 
angle. Increase in blade angle does not 
greatly improve fan performance, and, in 
fact, on single-stage designs it is not worth 


run at comparatively low revolutions per| Fig. 3, which permits contra-rotation in four 
minute, whereas electric motors are more|stages, with little more space than that 
costly for the same horsepower at low| required for the two stages shown in Fig. 2. 
revolutions per minypte, owing to the greater|The input shaft has two opposed bevel 
torque and therefore motor size needed. By! wheels, each of which drives a pair of bevel 
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FIGs. 4 AND 5—CHA 


while having a nominal blade angle above 
30 deg. on normal installations, particularly 
in view of the low efficiencies which obtain 
as the blade angle is increased. 

By going to contra-rotation, however, 
blade angles of 40 deg. or more can be used 
without suffering too much on performance. 
Owing to the shape of the pressure volume 
curves with fans, it is always difficult to 
obtain high pressures at high volumes. 

Consider, for example, the duty of 10,000 
cubic feet per minute against 2in. static W.G., 
which appears far outside the scope of a 
single-stage fan. Contra-rotation, using the 
same-sized unit, offers twice this pressure 
at 10,000 cubic feet per minute, which is 
far beyond the capabilities of any other type 
of two-stage unit of the same size. Effi- 
ciency, moreover, is as high as alternative 
units shown in Fig. 4, even though it is work- 
ing at a very much higher duty. 

Having considered the performance 
achieved by contra-rotating fans and com- 
pared it with that given by similar-sized 
fans having single rotation, it is best now to 
consider how contra-rotation can be obtained 
in a simple and economic installation. 


THE ContTRA-RoTATING GEAR-Box 


Contra-rotation may, first, be obtained 
by using a gear-box as shown in Fig. 2, 
when the driving unit is outside the fan duct. 
This type of installation has the following 
advantages :— 

The driving unit is outside the fan duct, 
allowing easy inspection and maintenance, 
and also separating the driving unit from any 
corrosive fumes that may be handled by the 
fan. 

As mentioned before, the fan tip speed is 


RACTERISTIC CURVES OF VARIOUS TYPES OF AXIAL FLOW FANS 


giving speed reduction in the contra-rotation | pinions keyed to their respective output 
gear-box, as shown in Fig. 2, a high-speed | shafts. 
electric motor can be used with resultant 
saving in cost. 

A great many other problems associated! A very neat arrangement may be obtained 
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FIG. 6—-TWIN-MOTOR CONTRA- ROTATION DRIVE 


with motors direct coupled to fans are;by using two electric motors back to back. 
avoided, such as the case of a large motor} Fig. 6 shows one method, the motor casing 
taking up most of the duct area, end thrust} being designed to take the two contra- 
on motor shaft, wiring, and so on, rotating motors. This gives a substantial 





usually limited from noise considerations. 
A large-diameter fan, therefore, will have to 


A unique type of gear-box is shown in|saving in weight on the use of two electric 
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motors with their respective casings fitted 
back to back, and also enables a reduction 
in the length of the unit. Fig. 7 is a drawing 
of a typical installation, using the method 
of Fig. 6. 

The advantages of this method are economy 
of space and a minimum of transmission 
losses, and it is usually the most convenient 
method of obtaining contra-rotation. It is 
not necessary for both motors to run exactly 
at the same speed, and, generally speaking, a 
lower speed in the rear stage is an advantage. 

An alternative arrangement is when rotor 
and stator are housed within the fan boss, 
enabling a great saving on the length of the 
unit. Patents on this type of unit have been 
taken out. A novel form of unit was manu- 
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FiG. 7—INSTALLATION OF 


factured by the De Bothezat Company, of 
America, some years ago, under the title of 
duplex-rotation impeller blowers. In this 
system the electric motor was designed 
specially to give opposed rotation with, it is 
believed, the same torque for each shaft. 
However, it must be mentioned that when 
this method is used on fans of two or more 
stages there is a danger that the impellers 
may be too close together, in which case a 
large increase in the noise level of the unit 
will result. 

In conclusion, brief mention may be made 
of a very compact contra-rotating fan unit 
made by The Airscrew Co., Ltd., for the air 
conditioning system of the Avro “Tudor IT.” 
The two electric motors are mounted back to 
back in cantilever fashion from a central 
support ring which is riveted to the casing. 
Air necessary for cooling the motors is circu- 
lated inside the hub fairing. A small amount 
of air is taken from the main air stream and 
is caused to re-circulate back through the 
hub fairing and into the main air stream 
again. 








A Lifting, Stacking and 
Tiering Truck 


As a result of the shortage of manpower and 
increasing labour costs during recent years, 
much closer attention is being given in this 
country into the development and use of 
mechanical handling appliances. For this 
reason, with the cessation of war contracts, 
Messier Aircraft Equipment, Ltd., of Liverpool 
Road, Warrington, transferred its attention to 
the study of mechanical handling equipment, 
and has now, under the new name of Electro- 
Hydraulics (Messier), Ltd., developed a consult- 
ing service, and is specialising in the design and 
production of material conveying appliances. 
We recently attended a demonstration of a new 
loading, stacking and tiering truck designed and 
built by the firm, which is illustrated in the 
accompanying engraving. This truck, known 
as the ‘“‘Conveyancer,” is of the fork lifting 
type and is built to lift loads of up to 2 tons to a 
height of 9ft. Its unladen weight is just under 
34 tons. Steering is effected through the rear 


radius of the truck is just under 26in. and the 
outside radius 102in. 

The power unit is a 14 h.p. side-valve petrol 
engine, which develops 30 b.h.p. at its governed 
speed of 2000 r.p.m. The engine is directly 
coupled to a D.C. generator, which supplies the 
current to a D.C. motor flexibly coupled to the 
front driving axle of the truck. A maximum 
road speed, forward or reverse, of 10 m.p.h., is 
obtainable. In addition to driving the generator 
the engine is coupled through a chain drive to 
a rotary hydraulic pump, which supplies oil at 
1200 lb. per square inch to operate the main 
jack for elevating the lifting forks and a smaller 
pair used for tilting the lifting frame in respect 
to the truck. In the hydraulic system two 
selectors are fitted, one for lifting and lowering 
and the other for tilting operations, and when 
these selectors are in neutral the pump is auto- 
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TWIN MOTOR UNIT DRIVE 


matically unloaded by a combined unloading 
and relief valve. Selection for raising and 
lowering, and backward and forward tilting 
is done through two small levers at the side 
of the driving seat. The speed of movement is 
controlled by the pedal accelerator controlling 
the speed of the petrol engine. Through the 
tilting jacks the lifting frame can be given a 
forward tilt of up to 24 deg., and a rearward 
tilt of up to 10 deg., maximum movement in 
either direction being effected in about 3 sec. 

The elevating fork chassis is carried on four 
wheels, and is movable in an inner channel 
which slides in the channels of the main frame 





LIFTING, STACKING AND TIERING TRUCK 


pillars. The fork chassis is suspended on a 
pair of heavy roller chains, which run over 
sprocket wheels set below a cross beam con- 
necting the head of the main elevating jack to 
the inner sliding channels. At their opposite 
ends the chains are anchored to a cross piece 
between the main pillars. In operation, as the 
jack is extended the fork chassis is moved by 
the action of the chains up the inner channel 
which at the same time is pushed up the main 
pillars. In this way the lifting movement 
imparted to the fork chassis is doubled in relation 
to the movement of the jack. The forks can 
be elevated to a maximum height of 9ft. in 
15 sec. and a load of 2 tons lifted at a speed of 
15in. per minute to the same height. 

During the demonstration the mobility and 
easy handling of the truck was particularly 
evident, when 12 tons of assorted goods, varying 
from oil drums to small boxes on trays, were 
moved and stacked into a fairly confined space 


work, although an experienced motor-car 
driver, had had only four hours’ previous work- 
ing time with the new truck. Later, a roll of 
paper weighing 38 cwt. was raised to the maxi- 
mum height and left suspended on the forks 
whilst the engine of the truck was stopped. 
Although left in this position for some little 
time, there was no signs of lowering as a result 
of valve leakage, and when the unloading 
valve was opened the descent was steady and 
under full control throughout. 

In the construction of the truck welding has 
been used to a considerable extent to produce 
a rigid and strong structure. All the power 
plant is enclosed in substantial steel panels, 
which may be quickly removed to give full and 
easy access to all working parts. We are 
informed that the firm is extending this range 
of trucks to cover increase working loads and 
adapted to other types of drive and lifting 
elements. 








A Worm Operated Angle Plate 





AN adjustable angle plate designed for pre- 
cision work, which has recently been introduced 
by W. H. Marley and Co., Ltd., of 105, High 
Road, N.11, is illustrated in the accompanying 
engraving. The table and base are made of 
Meehanite and hinge on 2in. diameter ground 
trunnions of the same material. Swivelling of 
the plate on the base is'effected through a worm 
wheel actuated by a hardened steel worm 

















WORM OPERATED ANGLE PLATE 


formed on an extension of the hand wheel shaft. 
This shaft is mounted on an eccentric bearing 
which may be released and turned to throw the 
worm out of engagement with the wheel, when 
necessary. 

The worm wheel drives its trunnion through 
a feathered key and a similar key is used to 
connect the trunnion at its inner end to the 
table. In order to permit adjustment to take 
up wear the inner face of the worm wheel is 
extended and machined to form a large cone- 
shaped projection, which registers in a corre- 
spondingly shaped hole in the base body. The 
end of the trunnion extending through the 
worm wheel is threaded to take a screwed collar, 
which is turned to pull the wheel up the trunnion 
into closer contact with the tapered hole in the 
body. In this way the worm wheel, trunnion 
and table are locked together, whilst at the same 
time independent endways adjustment of the 
wheel in relation to the body is simple and 
positive. 

When set the table is locked in position by 
hardened steel bolts, which pass through the 
centres of the trunnions and pull up on clamp- 
ing collars. On the outside of the worm wheel 
case is an angle-indicating dial, graduated in 
degrees, and a sleeve behind the setting hand 
wheel is subdivided into divisions, each showing 
a 5-min. movement of the table. This sleeve 
may be rotated to permit the zero mark to be 
brought into alignment if required. On the 
base a step with fine adjustment is provided 
to arrest the table when it is at 90 deg. from the 
true horizontal position. The table is 10in. by 
8in., and is stated by the makers to be within 
0-00lin. flat and parallel to the base when 








pair of wheels and the minimum inside turning 





in some 20 min. The operator who did this 
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A Change-Over Switch for 
Pipe Systems 


WHEN switching a liquid or gas supply from 
one pipe system to another, an operator, faced 
with a row of cocks or valves, some of which 
must be shut down before others are opened, is 
liable to make mistakes which may produce 
dangerous or costly results. For this reason a 
compact unit, embodying some novel features, 
has been developed by the Exactor Control 
Company, Ltd., 14, Berkeley Street, London, 
W.1, to provide a changeover for pipe lines 
analogous to an electric power-house switch in 
the sense of being correct, positive, and rapid. 

The accompanying illustration shows an 
interesting four-pipe two-way ‘“ Exactor ” 
switch unit recently supplied to Standard Tele- 
phones and Cables, Ltd., of Enfield. The engi- 
neers of this concern had for some time felt 
dissatisfied with manual methods of changing 
over the circulation through the bowls of 
rubber mills from high-pressure hot to cold 
water supply and back again. The operation is 


lines. On a central threaded spindle, and 
supported in guides, is a sliding carriage bearing 
eight male half-couplings, four facing each way, 
and all axially aligned with corresponding fixed 
female halves. Each male half-coupling com- 
municates directly through a passage in the 
carrier casting with its opposing male half- 
coupling on the same axis. Thus there are four 
such connecting passages running through the 
carriage. Each passage has a midway port 
provided with a normal pipe thread, and to these 
ports the inlet and outlet services are coupled. 
Flexible hose is connected to the ports to allow 
for lateral movement of the carriage. 

By rotating a control wheel attached to the 
central threaded spindle, the sliding carriage 
bearing the male half-couplings may be made 
to engage the inlets and outlets of either the 
high or low-temperature supply as required ; 
or the carriage may be moved to the mid 
position, when no flow takes place and all 
pipe lines are isolated. An indicator arm 
attached to the carriage automatically denotes 
its position to the valve operator. 
Since there is no fluid passage connecting a 
disengaged supply service to the machine it is 
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FOUR-WAY CHANGE-OVER UNIT 


normally carried out several times in a day, 
and after unfortunate experiences of inter- 
connected services due to wrong valve opera- 
tion, it was found necessary to ensure physical 
disconnection of one service pipe before another 
was connected. 

The initial experiments utilised the maker’s 
self-sealing pipe couplings mounted as indi- 
vidual units, i.e., one half coupling per service, 
the flow and return feeds being connected 
manually to the appropriate service con- 
nections. 

This method ensured physical disconnection 
of the services, but was attended by a number 
of difficulties and delays when handling hot 
service pipes, with consequent loss of production 
time. It was from the experience so obtained 
that the changeover unit was developed, and 
with it it has been found possible to perform 
a complete switch from one service to another 
in 15 sec. In addition, it is a simple matter to 
throttle the flow through the system to any 
desired degree to permit an infinitely variable 
temperature control at the point where it is 
needed. The main feature of the switch unit 
is the maker’s “ Exactor” automatic self- 
sealing coupling, a device which may be 
described as a form of pipe unit comprising two 
mating halves, each incorporating a sliding 
internal valve. 

As will be seen from the illustration, a frame 
carries eight female half-couplings rigidly 
mounted in a group of four at each end. The 
four half-couplings at one end are connected 
respectively, two to the high-temperature 


supply lines and two to the high-temperature 
return system ; the four at the other end to the 
equivalent low-temperature supply and return 


impossible for there to be any unintended flow, 
such as might occur through cocks or valves 
having defective seatings caused by wear or 
corrosion. ‘This isolation is of particular im- 
portance in processes involving close tempera- 
ture control. 

A frame may be designed to accommodate 
any number or arrangement of pairs of couplings 
for various pipe sizes, according to the number of 
services to be simultaneously switched over. 








North of Scotland Hydro- 
Electric Board 


THE second annual report of the North of 
Scotland Hydro-Electric Board, which was 
published on Monday, July Ist, by W. Black- 
wood and Sons, Ltd., of Edinburgh, price ls. 6d., 
and covers the year 1945, marks another year 
of progress in the development of the water 
power resources of the Highlands. The Board 
was authorised last year to proceed with six 
constructional projects—at Loch Sloy, Loch 
Morar, Lochalsh, Tummel-Garry, Gairloch, and 
Finnich—with a total annual output of 500 
million units. Seven distribution schemes were 
prepared by the Board during the year, 
including Lochalsh, Morar, Gairloch, Bute 
and South Cowal, North Cowal, Orkney and 
the Mainland and Skye. These schemes will 
supply electricity to more than 28,000 customers 
outside the areas of existing supply, or 83 per 
cent. of the total population in 1582 square 
miles. The total expenditure incurred by the 


The financial requirements of the Board con- 
tinue to be met by temporary borrowing from 
the Scottish banks, H.M. ‘Treasury guar- 
anteeing the principal and interest. The islands 
of Arran, Harris, Mull and Iona, Barra, Seil 
and Luing, and the mainland districts of 
Lochaber, North Sutherland, and Ardna- 
murchan are to share in the electrical develop- 
ment of the North. These areas are listed in 
the Board’s future programme, in addition to 
the seven distribution schemes for Lewis, Islay, 
North Uist, South Uist, Lochinver and Ulla- 
pool, Lochcarron, and part of the mainland 
of Shetland, at present being considered by the 
Electricity Commissioners. The report conveys 
some idea of the big engineering undertaking 
which had been planned by the Board for the 
development of electric power, involving 
the building of dams, aqueducts, roads and 
generating stations and the boring of tunnels 
through mountains and the erecting of trans- 
mission lines. Illustrations and maps which 
accompany the report, depict some of the main 
projects in their future settings. 








The National Gas Turbine 
Establishment 


As announced by the Ministry of Supply, the 
transfer of the main functions of Power Jets 
(Research and Developments), Ltd., to a new 
organisation, to be known as the National Gas 
Turbine Establishment, took place on Monday, 
July Ist. It will be recalled that the formation 
of this new Establishment, which will be respons- 
ible for research and development work on 
gas turbines and their applications, was already 
announced by the Minister of Supply, Mr. John 
Wilmot, in the House of Commons on April 
13th. Power Jets (Research and Development), 
Ltd., will hand over its premises at Whetstone, 
near Leicester, and Pyestock, near Farnborough, 
to the new organisation. The company will, 
however, be kept in being in order to exploit 
Government-owned patents in the gas turbine 
field. Dr. H. Roxbee Cox, the chairman and 
managing director of Power Jets (Research and 
Developments), Ltd., has been appointed 
Director of the National Gas Turbine Estab- 
lishment. 








The Shipbuilding Advisory 
Committee 


In a written reply to a question in the House 
of Commons on Thursday, June 27th, Mr. A. 
Barnes, the Minister of Transport, announced 
the composition of the Shipbuilding Advisory 
Committee, which, he said, the Government 
had decided to form on March 7th. The Com- 
mittee will be responsible to the Government, 
through the First Lord of the Admiralty and the 
Minister of Transport, and it consists of repre- 
sentatives of the Government Departments 
principally concerned with the shipbuilding 
industry. They are the Admiralty, the Ministry 
of Transport, and the Ministry of Labour, the 
employers and trades unions of the ship- 
building, ship-repairing, and ship-owning indus- 
tries under an independent chairman. Mr. 
Barnes announced that after consultation with 
the associations representing various interests, 
he had invited the following gentlemen to be 
members of the Committee, together with 
official representatives of the two Departments 
and the Ministry of Labour +—Sir Amos Ayre 
and Sir A. Murray Stephen (the Shipbuilding 
Conference), Mr. T. Morison and Mr. John 8. 
Boyd (the Shipbuilding Employers’ Federation), 
Sir John Hobhouse and Mr. W. G. Roper (the 
shipowners), Sir Mark Hodgson, Mr. J. W. 
Stephenson, Mr. H. N. Harrison, and Mr. Gavin 
Martin (the shipbuilding unions), Captain W. H. 
Coombs (the officers’ union), and Mr. Stanley 
Jones (the Seamen’s Union). The Chairman 
will be Sir Graham Cunningham, who has given 
great industrial and public service, and until 
lately was Chief Executive and Controller- 
General of Munitions Production at the Ministry 
of Supply. The Committee will start its 








Board to the end of 1945 amounted to £332,800. 


deliberations forthwith. 
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American Engineering News 





American Permanent Way Studies 


Experimental and research work in 
matters concerning permanent way bulk largely 
in reports for the annual convention of the 
American Railway Engineering Association. 
Although rail sections are mainly standardised, 
studies are being made of detail modifications 
with the aim of better distribution of the 
stresses in head, web, and base. Thus, the 
maximum stresses in the upper fillets, between 
head and web, may be reduced by longer fillet 
radius or a spiral or compound radius. New 
specifications for open-hearth rails manufac- 
tured under the controlled cooling process are 
also submitted. Tests and records of heat- 
treated rail ends are given, together with similar 
information relative to bolted and welded joints, 
joint bars or fish-plates, rail failures, rail wear, 
stresses in tie-plates or base-plates, and the 
efficiency of rail anchors or anti-creepers. A 
large increase in the use of methods for stabilis- 
ing the roadbed or formation was mentioned in 
a report covering grouting in general, the 
methods of grouting, the equipment used and 
the results obtained in individual railways. 
About thirty-six railways are now using such 
treatment, As a rule the tracks thus treated 
show noticeably improved riding qualities, with 
only a minimum of routine maintenance work. 
It appears that pressure grouting has important 
possibilities as a remedy for soft track, regard- 
less of the depth of cutting or height of embank- 
ment. Furthermore, the saving in cost of 
maintenance is held to more than warrant the 
first cost of the work. Both pneumatic and 
hydraulic pressure are used. Another report 
dealt with methods of holding sliding ground, 
both in the slopes of cuttings and of embank- 
ments. Better specifications for and tests of 
ballast are recommended. 


Regulating the Mississippi 

The present project of regulating the 
flow of the Mississippi river in the interests of 
flood control, navigation and land protection is 
based on a long-term programme which includes: 
(i) levees or dykes to restrain the flow within 
definite limits; (ii) dredging to maintain a 
minimum channel depth over bars and shoals ; 
(iii) revetment or bank protection to prevent 
erosion ; and (iv) diversion of excessive flood 
waters into other valleys by means of “ flood- 
ways.” The river is held within earth levees for 
nearly 800 miles from Cairo, at the mouth of 
the Ohio, to Baton Rouge, at the mouth of the 
Red river, the latter place being the head of 
deep-water navigation, 300 miles from the Gulf. 
In this stretch of the river there is a succession 
of deep pools, separated by ridges known as 
“* crossings,” where dredging is necessary to 
maintain the minimum navigation channel 
300ft. wide and 9ft. deep. Nine large dredgers 
are kept in this service. There is also some 
rectification of the natural channel by cutting 
out certain of the many sharp bends and loops. 
The levees now average about 30ft. in height, 
with a base width of 270ft. to 300ft. Bank 
cutting is an undesirable feature of this great 
river, and protection of the banks is costly. 
Jetties of different kinds are used to divert the 
current, but the main reliance is upon revet- 
ments of woven willow mattress work, timber, 
asphalt, concrete paving and articulated con- 
crete mats composed of concrete slabs 1l4in. 
wide, 4ft. long, and 3in. thick, reinforced and 
connected by sheets of netting of non-corrosive 
wire. About twenty slabs form a unit, with 
slabs lin. apart to allow free articulation. These 
units are launched from barges, the shore ends 
being first anchored at the top of the bank, the 
slope having been cleared and dressed in 
advance. It is considered that the present work 
will hold the river within bounds and provide 
a minimum navigation depth of 12ft. south of 
the Ohio river. 


American Locomotive Notes 
An oil-electric locomotive for freight 
serviee, of 3000 h.p. has been put in service on 
the Seaboard Air Line Railroad for hauling at 
high speeds the heavy trains of fresh fruit and 
vegetables from Florida to the northern markets. 
It has the unusual wheel arrangement of 





4-8-8-4, with a pair of eight-wheel driving 
bogies having their frames connected by a ball 
and socket joint to allow of free articulated 
motion. The permissible speed limit is 72 m.p.h. 
and the axle load does not exceed 25 tons. All 
wheels are 3ft. 4in. in diameter. Of 288 tons 
total weight, 205 tons are carried on the driving 
wheels. Two eight-cylinder vertical engines, 
with cylinders 13}in. by 154in., develop 
1500 h.p. each at 625 revolutions. Both are 
fitted with turbo-chargers. They drive two 
generators, which supply current to the eight 
axle motors, having a gear ratio of 25: 54. The 
engine is 90ft. long, with a total wheelbase of 
78ft., and a rigid or bogie wheelbase of 16ft. 
With this arrangement the long locomotive can 
traverse curves of 360ft. radius. Tractive force 
is 123,000 lb. at starting and 45,300 lb. at 
20 m.p.h. Tanks hold 3500 gallons of fuel oil, 
and there is a boiler for heatingtrains. | Accord- 
ing to reports of the U.S. Bureau of Locomotive 
Inspection there were 410 locomotive accidents 
in 1945, with 449 casualties, as compared with 
403 and 491 for 1944, and 153 and 197 in the 
year before the war. Of the eight boiler explo- 
sions, all were caused by overheating of the 
crown sheet due to low water. They resulted 
in the deaths of nine employees and the injury 
of twelve others. Four of the boilers exploded 
while the trains were running at moderate 
speeds, and on two of the engines—perhaps 
three—the low-water alarms were sounding at 
the time of explosion. Government inspection 
classed 10 locomotives as defective and ordered 
506 out of service, as against 11 and 630 respec- 
tively, in 1944. Of other than steam loco- 
motives, 45 were found defective and 16 were 
ordered out of service as dangerous to operate. 


American Railway Improvements 

In spite of many adverse conditions, 
it appears that extensive construction and main- 
tenance work will be carried out by the American 
railways in 1946. As to track maintenance, the 
limited labour supply has led to an extensive 
introduction of machinery, with an estimated 
cost of £3,500,000 for power machines and tools 
this year. New construction will consist mainly 
of relatively short links and short cuts, involving 
large expense, and this work will be supple- 
mented by double-tracking and the easing of 
curves and gradients on existing lines. Much 
bridge work will be done, particularly in replac- 
ing old structures not adapted to present-day 
conditions of load and speed. Many of these 
structures, however, will be replaced by solid 
embankments over concrete culverts. Freight 
yards, and especially marshalling or classifica- 
tion yards, designed for gravity switching, will 
be another large item, and in many cases will 
include wireless or radio communication between 
the yard offices, car-retarder cabins, and the 
crews on the yard locomotives. Construction of 
new passenger stations and remodelling of 
existing large stations are likely to be deferred, 
owing to the high cost of individual projects, 
but a vast amount of work is expected in shops, 
engine houses, and running sheds. A part of 
this work is due to the increasing use of electric 
and oil-electric locomotives, whose requirements 
for overhauling, maintenance, and repair are 
different from those of steam locomotives. In 
line with this class of work is the improvement 
of water supply stations, ash pits, coaling 
stations, and turntables. Water supply will 
include ample supply, facilities for purifying or 
softening, and much more rapid delivery in 
order to expedite train movements. Signalling 
also is likely to have important extensions. 
Rail renewal work will include considerable 
mileage of rails up to 1301lb. weight, and 
possibly 152 l1b., especially as the life of rails 
has been increased by hardening the ends and 
providing a generally more substantial track 
construction. 


Sea-Level Panama Canal 

Conversion of the present lock canal 
across the Isthmus of Panama into a sea-level 
canal, with locks only at each end is being 
studied by the Corps of Engineers, U.S. Army, 
under orders from the U.S. Government. Addi- 
tional traffic capacity is desired, together with 
safety during war periods. Work is already in 
progress on a third lock at each of the present 
duplicate locks, but separated from them at such 
distance as is desirable from a military point of 











view. The new locks were to be 1200ft. by 
140ft., instead of the 1000ft. by 100ft., size of 
the existing locks. However, construction was 
stopped in 1942, as war work was more impor- 
tant. The present study is to determine whether 
to complete the triple-lock project, modified as 
to present conditions, such as a rearrangement 
of the locks to provide a great central lake, or 
to adopt a sea-level project. An outstanding 
feature of the sea-level plan is the enormous 
amount of excavation involved, roughly esti- 
mated at 700,000,000 cubic yards. Of this 
amount, 400,000,000 cubic yards would be 
earth—seventy-five per cent. under water: 
and 300,000,000 cubic yards of rock—sixty 
per cent. under water. According to one plan, 
all dredging would be done before removal of 
any locks, but this would require dredging to 
the unprecedented depth of 135ft. An alterna- 
tive plan would divide the excavation into three 
stages or steps, with the upper lock of each set 
removed as soon as the first step of excavation 
iscompleted. This plan, however, would involve 
great expense and danger in removal of the 
locks while maintaining traffic. Conferences of 
engineers, contractors and dredge builders are 
considering the capacity of present and pros- 
pective dredging equipment for this work. 
Machines suggested include a 40in. suction or 
hydraulic dredge, present maximum 32in.; a 
25-yard dipper dredge, 20 yard _ present 
maximum; a ladder dredge with 65-yard 
buckets, 2 yard present maximum; and a 
clamshell or grab-bucket dredge with a 25- 
yard bucket, existing maximum 15 yards. 
Such huge machines would be necessary to 
carry out the work in a period of ten to twelve 
years. 


Coal Production and Preparation 

The production of bituminous coal in 
the United States in 1945 totalled some 
575 million tons, or about 7 per cent. less than 
in 1944. The amount loaded by machinery was 
but little above the 1944 record of 270 million 
tons, owing to strikes and a shortage of labour. 
Towards the end of the year the labour supply 
was improved by the returning Service men, 
most of whom were of the younger and active 
type needed for modern mining methods and 
equipment. Such methods and equipment are 
essential for a maximum continuous rate of 
production at the working face. In thick 
seams the trend was towards the use of rail- 
mounted loading machines with large mine 
wagons of up to 11 tons capacity, also high- 
capacity machines or crawlers, together with 
large shuttle wagons. There was a trend also 
towards the use of belt conveyors for thin 
seams, as well as thick seams. Larger wagons 
or hauling units included wagons 18ft. long, 
53in. high, and 7ft. wide. With the use of 
larger equipment many mines worked on the 
pillar system, changed from right-angled square 
blocks to diagonal blocks on angles of 60 deg. 
to 75 deg. There was a change also to oblong 
blocks, but these require greater skill and 
supervision. Machines are being used increas- 
ingly for setting, handling, and removing props 
and timbering. The system of mobile loading 
machines delivering to conveyors has given good 
results. Preparation of anthracite includes 
plants for cleaning both bank material and 
fresh mined coal, and new methods are being 
developed for cleaning the ultra fines. In 
bituminous coal pneumatic cleaning continues 
to increase and some plants combine hydraulic 
cleaning for sizes above Zin. and pneumatic 
cleaning for the fine coal. Pilot plants using 
the electrostatic process and the heavy-media 
process will go into operation in 1946. Hydraulic 
treatment is necessary for metallurgical coal, 
which requires a high degree of cleaning. Pro- 
duction of both by-product coke and beehive 
coke was considerably below the records of 
1944. Methods are being developed for pro- 
ducing high-quality coke from lower-grade 
coals. 








CorRECTION.—In a Seven-Day Journal Note on 
the Institute of British Foundrymen in our last 
issue, Mr. P. H. Wilson was inadvertently des- 
cribed as joint managing director of Shenton 
Ironworks, Lid. Mr. Wilson is, of course, deputy 
managing director of the Stanton Ironworks Co., 
Ltd., near Nottingham. 
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Industrial and Labour Notes 


The Miners’ Charter 
A statement on the Government’s 
conclusions regarding the Miners’ Charter was 
made in Parliament on Wednesday, June 26th, 
by the Minister of Fuel and Power, Mr. E. 
Shinwell. He said that to get the coal needed 
for our expanding industrial production and 
domestic consumption over the next few years, 
it was essential that more boys and men should 
voluntarily enter the coal-mining industry than 
in recent years, and accordingly he had con- 
sidered what steps could be taken to attract 
additional recruits. 

The most important proposal in the Miners’ 
Charter was for a five-day week, the Minister 
continued, and this had always been regarded 
as a specially desirable reform for the coal- 
mining industry. An organised five-day week 
was also widely regarded by mining ‘engineers 
as desirable for the efficient working of modern 
mechanised mining. Mr. Shinwell went on to 
say that, normally, this would have been for 
consideration by the industry through the 
established conciliation machinery, but it was 
clear that the present owners could not be 
expected to undertake responsibility for nego- 
tiations with the union on a major issue of this 
kind on which any agreement reached must 
have far-reaching effects on the future working 
of the industry for which they would bear no 
direct responsibility. Nor were the members 
designate of the National Coal Board in’a 
position to embark on such negotiations. 

As an early announcement was considered to 

be essential, Mr. Shinwell stated that the 
Government offered no objection in principle, 
provided that arrangements and conditions 
could be established with the full co-operation 
of the miners, to an organised five-day week of a 
kind which would secure the output of coal 
necessary to meet the country’s needs. While 
the Government offered no objection to the 
proposal in principle, provided there was accept- 
ance of the conditions which would secure the 
necessary output, the working out of the scheme 
in detail, including the date of application, was 
a matter to be undertaken within the industry 
itself, and would proceed as soon as the Coal 
Industry Nationalisation Bill became law and 
the National Coal Board was constituted. 

With regard to other points in the Charter, 
Mr. Shinwell said that the Government could 
not support the proposal for an additional 
week’s holiday in addition to that for a five-day 
week, which, when it became operative, would 
generally represent one day off each week. The 
suggestion that payment should be made for the 
six statutory and customary holidays was on a 
different footing, provided payment for the 
holiday was made conditional on full attendance 
during the week in which it fell. The Mining 
Association had agreed to enter into discussions 
with representatives of the National Union of 
Mineworkers, through the established con- 
ciliation machinery of the industry, with a view 
to agreement being reached regarding the 
method and amount of such holiday payments 
in time for the first payment to be made in 
respect of the Bank Holiday falling on August 
5th. 

The A.E.U. and a Forty-Hour Week 

The shorter working week was amongst 
the subjects debated at the conference of the 
Amalgamated Engineering Union, held in Black- 
pool last week, and a resolution was passed 
instructing the Executive to press forward the 
claim for a forty-hour week, twelve days’ 
annual holiday with pay, and payment for all 
statutory holidays. 

Mr. R. Openshaw, a member of the A.E.U. 
Executive Council pointed out during the 
debate that the claim for a forty-hour week 
had naturally been shelved during the war, but 
it had not been dropped. It had always been 
in the forefront of the A.E.U. programme, but 
it must be remembered that the question now 





said, she could not survive as a leader amongst 
the nations, and where, he asked, in the present 
economic structure of the world would the 
forty-hour week fit ? Mr. Openshaw intimated 
that a forty-hour week might have to be reached 
in stages, by an initial drop, for example, from 
forty-seven hours to forty-three or forty-four 
hours, for any reduction in production would be 
disastrous to the country. 

Winding up the debate, the President, Mr. 
Jack Tanner, expressed his belief that to the 
majority of A.E.U. members the five-day week 
was probably more acceptable than the forty- 
hour week, and would probably be of greater 
advantage, for Saturday as a holiday would 
appeal very much. Mr. Tanner said that he was 
sure that if the A.E.U. had an offer of a forty- 
five hour week from the engineering employers 
it would not be turned down. 


The Management of Ports 


In the course of his chairman’s address 
at the annual meeting of the National Dock 
Labour Corporation, Ltd., on June 27th, Lord 
Ammon said that the Government was con- 
sidering the question of the future control and 
management of ports. The ports were vital to 
every aspect of the country’s economic life, 
and such an important factor of the national 
economy could not be subject to the caprice of 
local enterprise. The ports must be maintained 
in a high state of efficiency, adequately equipped 
with a well-designed rail and road system, and 
an adequate and efficient labour force, all of 
which involved legitimate standing charges as 
part of the operational costs. 

In this connection, Lord Ammon said, he had 
read the report of the South Wales and Mon- 
mouthshire Joint Ports Committee as to the 
difficulties confronting those ports since the 
war. The report contained a significant and 
illuminating table of comparative port costs, 
and commented that the major trouble was not 
so much in the total costs of loading goods at 
the ports, but in the division of those charges. 
He gathered that there was no uniformity of 
practice as between port and port, and that 
non-local interests sometimes influenced 
materially the flow of trade between the various 
competing ports. 

That, Lord Ammon continued, affected all, 
for in the ports suffering as a result of such 
competition, labour was redundant. To reduce 
the labour force below a certain minimum was to 
lower the efficiency of the port, while to main- 
tain a volume of men in idleness was too remi- 
niscent of the period between the wars, and 
was not to be considered. Neither men nor 
machines improved in idleness, and the well- 
being of the ports and the livelihood of some 


upon what had been called the free exercise of 
judgment in commercial enterprise. The 
natural interplay of economic forces must be 
harnessed to the best interests of the whole 
community. 

Lord Ammon suggested that in some fields 
a fresh line of approach was required by ship- 
owners, importers, merchants, and employers, 
but, he emphasised, an equal change of outlook 
was required from the workers. If the em- 
ployers were to modify their practices, it would 
be necessary also for the workers to modernise 
many of their practices and customs, some of 
which had come into being as a necessary and 
justifiable safeguard in the days of casual 
labour. Rights entailed duties, and, Lord |« 
Ammon added, a fair day’s work must be given 
for a fair day’s pay. The decasualisation of the 
docker and of the industry would be a long and 
steady process. 


Ammon said that if authority for maintaining 
discipline and perhaps other matters devolved 
in increasing measure upon the men, it must be 
clearly understood that authority carried with 
it the burden of responsibility. Those who 
sought to deny the authority they themselves 
had vested in their elected leaders undermined 








had a political aspect. If Britain could not 


build up a great export trade, Mr. Openshaw 


the very structure of industrial negotiation. 


Iron and Steel and Non-Ferrous Metals 


By the Control of Iron and Steel 
(No. 50) Order, which came into force on July 
lst, maximum prices for certain iron and steel 
products have been amended, and wire mesh 
has been freed from control. The main changes 
are increases in the price of Staffordshire pig 
iron, galvanised sheets, galvanised and fine 
sizes of wire, cold-drawn steel tubes, rainwater 
and soil goods, wire netting, and steel castings. 
Maximum prices for finish machined forgings 
are withdrawn, and reductions in prices of ferro- 
vanadium and high-speed steel are confirmed. 
The related schedules, Nos. 144 to 185, lodged 
under the Order may be inspected at the Iron 
and Steel Control, Steel House, Tothill Street, 
S.W.1, and at the Regional Controllers’ offices 
at Birmingham, Manchester, Sheffield, New- 
castle-upon-Tyne, Glasgow, and Belfast. 
Another Order which became effective on 
July Ist is the Control of Non-Ferrous Metals 
(No. 24) Order, authorising increases in the 
maximum selling prices of copper, lead and 
zinc. These increases are as follows :—Copper, 
by £12 a ton; copper rods, by £12 10s. a ton; 
lead, by £10 a ton; zine and zine sheets, by 
£10 a ton; and zine oxide, by £8 10s. a ton. 
Holders of valid licences to purchase copper, 
lead or zine metal (as sold by the Directorate of 
Non-Ferrous Metals), granted on or before 
June 29th, may cover themselves by purchases, 
where they have not already done so, against 
such licences, up to and including July 15th, 
at the maximum prices ruling on June 29th. 
Applications regarding this matter should be 


addressed to the Directorate of Non-Ferrous 


Metals, 20, Albert Street, Rugby. 
A list of prices of non-ferrous scrap metals 
has been issued by the Minister of Supply. 


These prices relate to Ministry of Supply depots 
at which the Minister is prepared to effect a sale 
to a buyer subject to having sufficient material 
of the particular quality available at a con- 
venient depot at any particular time. 
tion of the list does not constitute an offer of 
sale, and inquiries regarding it should be made 
to the 
(Scrap Disposals Department), Berkeley Court, 
Glentworth Street, N.W.1. 


Publica- 


Directorate of Non-Ferrous Metals 


The Textile Machinery Industry 


It was announced in the House of 


Commons on June 3rd that the Minister of 
Supply would appoint a 
under the chairmanship of Mr. Justice Evershed 
to investigate on his behalf and report on 
matters connected with the manufacture and 
supply of textile machinery to the cotton 
industry recommended for immediate investiga- 
tion in the report of the Cotton Industry Work- 
100,000 men could not be allowed to depend | jing Party. At the end of last week the Minister 
announced that the following persons would 
constitute this committee :—Mr. Justice Ever- 
shed, chairman; Mr. F. E. Board, F.C.A., of 
Cobden Board and Co., chartered accountants ; 
Mr. W. D’Arcy Madden, M.I.E.E., M.I. Mech. E. 
of Hick, Hargreaves and Co., Ltd.; Mr. W. H. 
Green, J.P., a member of the London County 
Council; and a representative of the Ministry 
of Supply. 
with the committee should write to the secretary 
of the committee, Room 8.96, Ministry of 
Supply, Shell-Mex House, Strand, W.C.2. 


small committee 


Anyone desiring to communicate 


Trade Unions in Sweden 
Recently published statistics show that 
luring 1945 the membership of the Swedish 


Federation of Trade Unions increased by 38,000 
to 1,107,000, the number of women members 
being 185,000. 


Unemployment established a new low record 


After referring to last year’s dock strike, Lord] in Sweden last year, the lowest figure of only 
3 per cent. being reached in September. 
average unemployment figure for the year was 
4-9 of the working population. 
months’ strike in the engineering and ship- 
building industries, however, involved a loss of 
11,297,019 working days, the highest figure ever 
recorded for any industrial dispute in the history 
of the Swedish trade union movement. 
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French Engineering News 
(From cur French Correspondent) 


Paris, June 28th. 


THE multiple uses of electronics in industry 
is being closely examined in France to-day, as 
affecting possibilities for better output, speed, 
and quality in production methods. Among the 
typical applications are the following :—As 
protection against fire and robbery, photo- 
electric cells can detect an unusual rise in 
temperature or a stranger on the premises, to 
start bells, sirens, lights, telephone calls, &c.; 
similarly on road and rail services, dangerous 
crossroads can be protected by photo-electric 
cells; in the dyeing industry, colours can be 
measured and compared with samples. Other 
uses include detection of impurities in the metal- 
lurgical and chemical industries; the use of 
cathode ray tubes to measure speeds of rotation 
and variations in vibrations and pressure. In 
medicine and surgery, there are many new appli- 
cations, such as diathermy apparatus, diathermo- 
coagulation, in addition to X-ray and ultra- 
violet ray technique, already well known. 
Technicians are studying possibilities at the 
Marseilles Scientific Research Centre. 


* * * 


The reconversion of arms factories is going 
ahead as quickly as possible, having regard to 
the differences in the various establishments 
and their potentialities. The Clermont-Ferrand 
aeroplane factory is engaged on the construction 
of 6000 metal beds, and as from August, 1946, 
will fulfil a large order for milk containers. A 
five-year plan is also being studied for this 
plant, for the construction of 4000 mixed 
transport (rail-road) vehicles. At Casablanca, 
arms factories are contributing to the agri- 
cultural recovery of Morocco. A large order for 
modern ploughs has been placed, and 200 
ploughs of two different types will shortly be 
available, together with 100 replacements for 
each. At Blida, where the carpenters’ shop is 
particularly well developed, concentration is on 
school furniture. The Maison Blanche aircraft 
factory is temporarily engaged on repairing 
cars. At Bourari, furniture is being made. It 
is possible that light work may shortly give 
way to work on wagon and coach repairs for 
the railways. The addition of marine factories 
will add indispensable tools to those already 
available in aircraft factories. The Sisteron 
powder works are to work on penicillin pro- 
duction, but while awaiting the necessary 
machinery is working on fuel preparation, while 
the Angouléme powder works is repairing 
tankers for the transport of acids. 


* * * 


A competition is to be held in Paris on 
October 31st, 1946, for samples of road main- 
tenance materials. Prizes will be awarded for 
successful new materials, after tests have been 
made by a special commission. 


* * * 


Large resources of electrical energy are 
expected to become available following the 
harnessing of the Upper Rhéne. The results 
will be reflected in an improvement in industrial 
efficiency and a reduction in coal imports. In 
addition, 260,000 hectares of land will be irri- 
gated and fertilised as a result of the work, 
benefiting the agricultural as well as the indus- 
trial and commercial life of the area. At various 
points the Rhéne will be paralleled by canals. 
For example, there will be a canal around 
Lyons, from the Edouard Herriot port, passing 
Bron, and rejoining the present canal of Jonage. 
Another important canal will be cut from 
Groslee south of Bellay and east of Culoz, 
rejoining the Rhéne at Anglefort. Three locks, 
65 m. high, linked together, already span the 
gorge at Genissiat, and when the other works at 
Genissiat are finished, the gorge in the Belle- 
garde region will be transformed into a lake 
23 kiloms. long. A complementary project is 
that of the Rhéne—Rhine Swiss canal. Some 
difficulty is being experienced because it is 
claimed in certain quarters that the canal 
will constitute competition with the federal 


Notes and 


Rail and Road 


Tae ALpwycxu TuBE.—The Holborn to Aldwych 
branch of the L.P.T.B. Piccadilly line was reopened 
to traffic on July lst. The branch, it may be recalled, 
has been closed since October, 1940, when Aldwych 
Station in the Strand was converted for use as an 
air raid shelter. 


L.P.T.B. ExtTensions.—During an inquiry by 
the Railway Rates Tribunal into proposals to 
increase fares on London Transport omnibuses and 
trains, the comptroller of the L.P.T.B. said that 
before the end of 1947 it was hoped to obtain 
delivery of 1000 new buses—500 for replacements 
and the remainder additional to existing services. 
With regard to London’s Underground, it was 
stated that the Central London line extension from 
Liverpool Street to Stratford would be opened on 
December Ist, 1946, to Loughton on September Ist, 
1947, and to Epping on November Ist, 1947. 


G.W.R. Om-Burntnc Pass—ENGER LocomorTIvE. 
—The Great Western Railway has just completed 
the conversion of the first of its passenger locomo- 
tives from coal to oil burning. The locomotive is 
“No. 5955,” “‘ Garth Hall,’”’ which is now under- 
going trials at the Swindon works. When these are 
completed the engine will be used on fast passenger 
trains between London and Bristol. It will be 
recalled that last autumn the company announced 
its intention to convert experimentally eighteen 
heavy freight locomotives from coal to oil burning, 
owing to the acute shortage of coal. Eleven of 
these are now in service in South Wales, hauling 
coal and freight trains for runs up to 250 miles 
between refuelling points, which are situated at 
Llanelly and Severn Tunnel Junction. The experi- 
ment, which has so far been satisfactory, is being 
carried out in conjunction with the Anglo-Iranian 
Oil Company. 


UNDERGRADUATES’ VACATION CoURSE.—Training 
courses for undergraduates and college personnel 
have been arranged by Leyland Motors, Ltd., so 
that students can obtain practical workshop experi- 
ence to augment their theoretical studies. Those 
students whose main interest lies in familiarising 
themselves with the practical use of hand or standard 
machine tools will spend most of their time either 
in the apprentices’ training centre or in the manu- 
facturing shops. In fact, specialised courses will be 
arranged in any of the numerous departments, 
including chassis and engine assembly, pattern- 
making, foundries, body assembly, heat treatment, 
boilermaking, and coppersmiths’ shops. In special 
cases students will be offered training in the drawing- 
office and research and materials laboratory. There 
are no further vacancies for the 1946 long vacation, 
but reservations can be made for the summer vaca- 
tion of 1947, provided that the applications are 
sponsored by the college or university. 


Air and Water 


Busk STUDENTSHIP IN AERONAUTICS.—The 
trustees of the Busk Studentship in Aeronautics, 
founded in memory of Edward Teshmaker Busk, 
who lost his life in 1914 while flying an experi- 
mental aeroplane, have awarded the studentship 
for the year 1946-47 to Richard Peter Boswell, of 
Hawker Aircraft, Ltd. 


ForEIGN BUNKER Coat.—The Minister of Trans- 
port was questioned recently about the amount of 
coal purchased outside the United Kingdom for 
bunkering. He replied that he had no detailed 
record of such purchases, but it was estimated that 
during the past six months about 550,000 tons of 
coal had been purchased by British ships in the 
U.S.A., Canada and the Panama Canal zone at a 
cost of approximately 4,000,000 dollars. - 


New L.M.S. Motorssip.—Accommodation for 
1500 passengers and about 40 motor-cars will be 
provided on board a new motor vessel, which is 
being constructed by William Denny and Brothers, 
Ltd., of Dumbarton, for the L.M.S. Railway’s Larne 
and Stranraer service and which should be ready 
for service towards the end of 1946. All-electric 
cooking galleys, acoustic insulation around the 
engine-room, and two-berth and four-berth rooms 
in the crew’s quarters will be other features of the 
new ship, which is intended as a replacement of 
the ‘‘ Princess Victoria,’’ completed only a few 
months before the war and sunk on war service in 
1940. The new ship will have a gross tonnage of 
approximately 2300 and a service speed of 19 knots ; 
electric welding is being extensively employed in her 





Memoranda 





NoRWEGIAN WHALING SuiP.—According to The 
Anglo-Swedish Review, a Norwegian shipowner has 
placed an order with the Gétaverken shipyard, 
Gothenburg, for a whaling ship of 23,500 tons dead- 
weight. The vessel, reported to be the largest ever 
constructed by a Scandinavian shipyard, has a 
length of approximately 638ft. and a beam of 78ft., 
and is expected to be completed by September, 
1947. The ship will accommodate a crew of 360, 
and electrical equipment for the production of 
whale oil is to be installed. The propelling machin- 
ery will be a nine-cylinder, two-stroke, single-acting 
diesel engine of Gétaverken design. 


TitBury Docks.—In a written reply to a parlia- 
mentary question, the Minister of Transport states 
that plans for the modernisation and improvement 
of Tilbury dock are under consideration by the Port 
of London Authority. The plans include the pro- 
vision of improved road access, which is being 
discussed with the Ministry of Transport. At 
present, the P.L.A. is concentrating upon the repair 
and reinstatement of transit shed accommodation, 
which suffered considerable damage by enemy 
action, and repairs to three transit sheds have 
already been completed. Modernisation and 
improvement of ship-repairing facilities are, the 
Minister points out, matters for the firms con- 
cerned. 


Miscellanea 


THe Late Mr. Joun OswaLp.—We regret to 
have to record the death, in Edinburgh on July 
lst, of Mr. John Oswald, M. Inst. C.E., engineer to 
the Commissioners of Northern Lighthouses. He 
was sixty-one years of age. 


“Hanns Fut oF Power.’”—A sound film in 
full colour, entitled “‘ Hands Full of Power,” has 
lately been produced in the works of 8. Wolf and 
Co., Ltd., Hanger Lane, London, W.5. It shows in 
considerable detail the production and application 
of ‘‘ Wolf” electric tools. The film was shown for 
the first time on Friday, June 28th, and will later 
become available to technical societies and educa- 
tional and kindred institutions. 


Guascow ENGINEERING EXHIBITION.—An exhi- 
bition covering all aspects of engineering com- 
ponents relating to mechanical, electrical, optical, 
scientific and marine instruments and tools is to be 
staged in the Kelvin Hall, Glasgow, from November 
15th to 27th next, and will be open daily from 10 
a.m. to 8 p.m. All stands are supplied fitted, and 
are l0ft. deep, with frontages to requirements. 
Wide gangways have been arranged, as a heavy 
attendance is anticipated. Mr. D. M. Slorach is the 
hon. director of the exhibition, and all inquiries 
should be addressed to him at 19, Ladysmith 
Avenue, Sheffield, 7. 


ConsuMPTION oF Non-FERROUS MeEtTats.—The 
Directorate of Non-Ferrous Metals, Ministry of 
Supply, has issued figures showing the consumption 
of non-ferrous metals in the United Kingdom during 
the first quarter of 1946. The figures of the con- 
sumption of virgin metal only, with the figures for 
the whole of 1945 given in parentheses, are :— 
Zinc, 50,653 tons (173,323 tons); lead, 55,426 tons 
(223,591 tons); tin, 5421 tons (16,396 tons) ; 
nickel, 2098 tons (8388 tons); cadmium, 127 tons 
(439 tons); antimony, 1490 tons (5258 tons) ; 
cobalt, 149 tons (648 tons); and manganese metal, 
136 tons (490 tons). 


AGRICULTURAL MacHiInerRy.—Addressing the 
Council of Agriculture on June 19th, Mr. Tom 
Williams, the Minister of Agriculture, said that he 
was particularly concerned at the shortage of spare 
parts for American agricultural machinery in this 
country. The necessary dollar expenditure had 
been authorised, and orders placed long ago with 
American factories, but these factories were unable 
to supply full requirements, owing to strikes, which 
had affected both the factories themselves and their 
suppliers. Everything was being done to expedite 
the delivery of orders where the factories were 
working. Tens of thousands of different parts 
were required, but many were needed only in 
small quantities and involved intricate patterns of 
special American specifications. The importing 
agents were getting some part of their supplies from 
various sources in this country. The Government, 
Mr. Williams said, was giving every possible 
encouragement to British manufacturers to develop 
home production of all types of machinery, and, in 
particular, to provide a full range of tractors and 
tractor implements to meet the requirements of 





construction. 





railways, 





British agriculture. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Institution of Automobile Engineers 
To-day, July 5th.—Society of Motor Manufacturers and 
Traders, 148, Piccadilly, W.1. Fortieth anniversary 
celebrations. 12.45 p.m. 
Institution of Civil Engineers 
T hursday, July 11th—Great George Street, S.W. 1. 
‘The Use of Film as a Vehicle of Sollenantion.” 
Geoffrey Bell. 5.30 p.m. 
Institution of Electrical Engineers 
Friday, July 12th.—N. Eastern STupDENTs: Visit to 
the Tyne Brewery and Bottling Factory of the 
Newcastle Breweries, Corporation Street, Gallow- 
gate, Newcastle. 6.30 p.m. 


Institution of Mechanical Engineers 

Saturday, July 6th—N. WrEsTERN GRADUATES: Visit 
to the works of A. V. Roe and Co., Ltd., Chadderton. 

Friday, July 19th.—S. Wares BrancH: Visit to the 
cable works of Edison Swan Electric Company, Ltd., 
at Lydbrook. 

Saturday, August 24th—N. WESTERN GRADUATES‘ 
Visit to Metro 9 -Vickers Electrical Company, 
Ltd., Trafford k, Manchester. 


Institution of Production Engineers 

Thursday, July 1lth.—Surewsspury Svus-SEcTION: 
Technical College, Shrewsbury. “The Principles 
Involved in Fabrication to Replace Castirigs.” 
J. H. Paterson. 7.30 p.m. 

Saturday, July 13th.—Lx1cestER SEcTION: Visit to 
Fischer Bearing Company, Ltd., Wolverhampton. 
7.45 a.m. 


London Association of Engineers 
Wednesday, July 17th.—Visit to James Powell and Sons, 
Ltd., Whitefriars Glass Works, Tudor Road, 
Wealdstone, Middlesex. 6.50 p.m. 
Saturday, Aug. 24th.—Visit to Kodak, Ltd., Wealdstone, 
Harrow, Middlesex. 3 p.m. 


Sheet and Strip Metal Users’ Technical Association 


To-day, July 5th.—Connaught Rooms, Great Queen 
Street, W.C.2. Annual general meeting. Papers, 
‘*Metal Decoration, with Particular Reference to 
Anodic Oxidation,” V. F. Henley; ‘‘ Some Aspects 
of the Welding of Stainless Steels,” ‘J. A. MeWilliam ; ; 
“The Electro-Polishing and Pre-Plating of Steel 
Strip,” W. F. Coxon; ‘* Phosphating Processes as a 
Pre-Treatment for Metal Finishing,” H. A. Holden ; 
** Some Considerations in the Manipulation of Thin 
Gauge Sheet Metal,” J. A. Grainger. 10 a.m. 


Stephenson Locomotive Society 
Saturday, July 6th.—L.N.E.R. Ambulance Room, Leith 
Street, Edinburgh. ‘“‘The 4-4-0 Locomotives of 
the North British Railway,” J.T. Rutherford. 3 p.m. 








Personal and Business 


Mr. DonaLD MacLEAN SKIFFINGTON has been 
elected a director of John Brown and Co., Ltd. 

Mr. J. L. Stewarp has been appointed secretary 
of William Gray and Co., Ltd., West Hartlepool. 

Sr Ewart Situ has been appointed a director 
of the London, Midland and Scottish Railway Com- 
pany. 

Mr. P. J. CALVERT has been appointed deputy 
superintendent engineer of the Royal National 
Lifeboat Institution. 

Mr. W. S. Spicer, chief buyer and stores super- 
intendent of Hadfields, Ltd., has been appointed a 
director of the cornpany. 

Mr. T. R. B. SANDERS has been appointed Prin- 
cipal Director of Technical Development (Defence) 
in the Ministry of Supply. 

THE Hon. WattTeR LESLIE RUNCIMAN has been 
appointed a director of the London and North- 
Eastern Railway Company. 

THE Lonpon, MIDLAND AND ScoTTIsSH RAILWay 
announces the appointment of Mr. W. Marshall as 
district outdoor machinery assistant, London. 

Mr. Arnoutp J. SMITH is severing his connection 
with the Fuller-Asea Organisation to take up an 
appointment with Samuel Brown, Ltd., Wellington, 
New Zealand. 

Mr. H. C. Drayton has been appointed chairman 
of the British Electric Traction Company, Ltd., in 
place of Mr. R. J. Howley. Mr. Howley remains a 
director of the company. 


Magor G. Luoyp GrorGe, M.P., has been elected 
to the court of directors of the Gas Light and Coke 
Company to fill the vacancy caused by the resigna- 
tion of Sir Harold Hartley. 

Iaranic Extrorric Company, Ltd., announces 
the opening of a new branch office at 109, Pilgrim 
Street, Newcastle-upon-Type (telephone, Newcastle 
22103), in charge of Mr. G. K. Hall. 

THE British Non-FerRovus METALS FEDERATION 
has acquired offices at 132, Hagley Road, Birming- 
ham, 16 (telephone, Edgbaston 3386). Mr. R. N. 


Heaton has been appointed secretary to the 
Federation. 

Str FREDERICK HANDLEY PAGE has_ been 
re-elected President of the Royal Aeronautical 


Society. Sir Oliver Simmonds, Dr. H. Roxbee Cox, 
and Mr. N. E. Rowe have been elected Vice- 
Presidents. 


HapFie.tps, Ltd., announce the retirement of 
Mr. W. A. Green, their representative in Birming- 
ham and the South Midlands for forty-five years. 
Mr. Green has been in the company’s service for 
fifty-five yers. 

Mr. D. W. REEs has retired from his position as 
managing director of the North Central Wagon 
Company, Ltd., Rotherham, after fifty-four years’ 
service with the company. He has been appointed 
deputy chairman. 


TuBE INVESTMENTS, Ltd., announce the acquisi- 
tion of a factory at Christchurch, New Zealand, 
for the production of conduit tubing and the mani- 
pulation of manufactured tubes for a wide range of 
industrial purposes. Initial production is expected 
to start within the next few months. 


Mr. A. R. KETTERSON, engineer of bridges for 
the Canadian Pacific Railway since 1937 and in the 
engineering department for thirty-nine years, has 
retired on pension, and has been succeeded by Mr. 
G. E. Shaw, assistant engineer of bridges since 1941, 
and with the Canadian Pacific since 1925. 


THE MINISTER OF TRANSPORT has appointed Mr. 
J. E. Cardell, A.M. Inst. C.E., as divisional road 
engineer, Midland Division, in succession to Mr. 
C. G. Mitchell, M. Inst. C.E., who has retired. Mr. 
E. O. Blunden, A.M. Inst. C.E., has been appointed 
divisional road engineer, North Midland Division. 


THE APPLEBY-FRODINGHAM STEEL COMPANY, 
Ltd., has been placed in voluntary liquidation by 
means of a members’ voluntary winding-up, with a 
view to its absorption by the United Steel Com- 
panies, Ltd., the beneficial owners of the entire 
issued capital. The business will be carried on as a 
separate department of the United Steel Companies, 
Ltd. 

THE GREAT WESTERN RAILWAY announces the 
following appointments:—Mr. H. G. W. Gaut, 
new works assistant to superintendent of the line, 
Paddington; Mr. C. H. T. Morgan, assistant engi- 
neer (general), Paddington; Mr. H. Savage, 
assistant engineer (new works), Paddington; and 
Mr. M. G. R. Smith, assistant engineer (mainten- 
ance), Paddington. 


THE MINISTRY OF FUEL AND POWER announces 
that the address of the Organising Committee of 
the National Coal Board is now Lansdowne House, 
Berkeley Square, London, W.1 (telephone, Gros- 
venor 4070). This will for a time be the address of 
the National Coal Board when it is constituted. 
Communications to the Acting Secretary of the 
Organising Committee about vacancies on the staff 
of the National Coal Board already advertised 
should continue to be addressed to the Ministry of 
Fuel and Power, 7, Millbank, S.W.1. 








Contracts 


An order for 315,000ft. of cold-drawn precision 
aircraft tubing for the construction and repair of 
machines for the Argentine Air Force has been 
placed with the Tube Investments Group of engi- 
neering industries by the Argentine Government 
aircraft fattory at Cordoba. The contract will be 
undertaken at the Oldbury works of Accles and 
Pollock, Ltd. 

Tue Government of India has made commitments 
totalling approximately £3,000,000 with two British 
firms for the production of road rollers for India. 


‘The firms concerned are Marshall, Sons and Co., 


Ltd., Gainsborough, who are to supply steam 
rollers, and Aveling-Barford, Ltd., Grantham, who 
will supply oil-engined rollers. Manufacturing 
resources in this country will be utilised, together 
with the facilities provided by Indian ordnance 
factories. Both firms have agreed to place at the 
disposal of the ordnance factories all the technical 
information necessary for full co-operation. 
Assembly and tests of the rollers will take place in 
India prior to delivery to the various provinces 





ithere. 


Reports on German Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German Industry listed 
below can be obtained from H.M. Stationery Office at the 


prices stated. 
No, of Post 
report. Title. free. 
8. d, 
C.1.0.8.: 
IX-5, 6, 7, Aircraft Works of Koninkijke 
XI-22 Maatschappij “De Schelde”: 
Production of D.O.24 Aircraft... 6 2 
XXX-35 The Carl Bosch Laboratory of 
Berlin: Infra-Red Telescopes, 
Research, and Manufacture ... 6 4 
XXX-47 Siemens Zahler Fabrik, Nurnberg 
Area: Small D.C. Motors Suit- 
able for Use in Servo-Mechan- 
XXXI-38 The I1.T.T. Siemens and Robert 
Bosch ee ; 5 
XXXI-55 Mansfeldscher persc hiefer- 
bergbau A.G. Rineben : Smelt- 
ing and Recovery of Non-Ferrous 
Metals 43% ae 
XXXI-56 Georg Von Giesche’s Erben Mag- 
deburg : Zinc Mining and Smelt- 
ing Bag, G68), eee che tesa. aan OF 
XXXI-57 Hugo Schneider A.G. Messing- 
werke Aluminum Werke, Leip- 
zig: Brief Description of Brass 
and Aluminium Mills ee | 
XXXI-58 Compilation of German F uels and 
Lubricants Specifications 2 8 
XXXI-75 Huls chases Works, 1.G. Far. 
ben, Huls : Hydrocarbon Crack- 
ing and Gas Handling, Acety- 
lene Purification, Butadiene, 
from Dyhydration of Butol, 
Styrene, and Ethylbenzene » Ss 
XXXI-81 The Manufacture and Physical 
Properties of ‘“‘Iporka”: A 
Lightweight Insulating Material 1 1 


Edeleanu G.m.b.H. Altenburg : 
Solvent Extraction of Oils, 
Separation of Waxes, Continu- 
ous Band Filter for Wax, Treat- 
ment Procedures & 9 
The Deutsche Seewarte Aero- 
logical Station: Met orological 
Instruments and Techniques... 0 7 
Aluminium and Magnesium Pro- 
duction and Fabrication ... 50 9 
XXXITII-16 F. Krupp A.G., Altendorfer 
Strasse, Essen : Coking view... 1 7 
XXXIII-18 Gelsenkirchenen Bergwerke A.G. 
(G.B.A.G.), Rosastrasse-Essen, 
and Nordstern, Wanne Eickel : 


XXXI-85 


XXXI-43 


XXXII-59 ... 


Coking Plant 2 2 
F.LA.T.: - 
1... ... ... Investigation of Machine Tool 
Practice of M.A.N. at daar 
Germany ... o 2 








Launches and Trial Trips 


MANDovI, twin screw steam suction dredger ; 
built by Fleming and Ferguson, Ltd., for the West 
of India Portuguese Guaranteed Railway Company, 
Ltd.; length 170ft., breadth 31ft., depth 13ft. 
Launch, May 3lst. 

LANDAURA, single-screw motorship; built by 
Barclay, Curle and Co., Ltd., for the British India 
Steam Navigation Company, Ltd.; length 447ft., 
gross tonnage 8000. Engines, four-cylinder Barclay 
Curle-Doxford, of welded construction. Launch, 
June 12th. 

Lyria, motor-driven oil 
Harland and Wolff, Ltd., for the Anglo-Saxon 
Petroleum Company, Ltd.; length 446ft., breadth 
54ft. 3in., depth 31ft. Engines, Harland-B. and W. 
four-cycle, crosshead type, with six cylinders, 
650 mm. bore by 1400 mm. stroke. Delivered to 
owners, June 21st. 

British Kyicut, single-screw motor tanker ; 
built by Harland and Wolff, Ltd., for the British 
Tanker Company, Ltd.; length 463ft., breadth 
6lft. 6in., depth 34ft., deadweight, 12,250 tons. 
Engines, single-screw, diesel of Harland-B. and W. 
four-cycle airless-injection type, with six cylinders, 
740 mm. bore by 1500 mm. stroke. Launch, 
June 12th. 

MERGANSER, steamer; built by the Burntisland 
Shipbuilding Company, Ltd., for the British and 
Continental Steamship Company, Ltd.; length 
296ft., breadth 43ft. 3in., depth 28ft. 3in., dead- 
weight 3030 tons. Engines, triple-expansion with 
cylinders 20}in., 34}in., 57in. diameter by 42in. 
stroke, constructed by David Rowan and Co., Ltd. 
Launch, June 14th. 

KNEBWORTH, motor coasting vessel; built by 
the Burntisland Shipbuilding Company, Ltd., for 
Grand Union (Shipping), Ltd.; length 183ft., 
breadth 31ft. 9in., depth 14ft. llin., deadweight 
1100 tons. Engines, two-cycle trunk piston, direct - 
reversing airless injection British ‘“‘ Polar ”’ diesel, 
with four cylinders, 340 mm. bore by 570 mm. stroke, 


tanker; built by 





developing 690 b.h.p. Trial trip, recently. 
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ROLLING STOCK & PLANT WORKS 


NELSON & CO. LTD, 


LDERS e. RAILWAY CARRIAGES, Bey 
rrric CARS, and every other description o 
WAY and TRAMWAY ROLLING STOCK, Makers 
WHEELS, AXLES, RatLway PLaNnt, FoRGINGs, 
7H Work and IRON and Brass CasTINGs. 
istered Office and Chief Works: MOTHERWELL. 
field Office: Town Hall Chambers, 87, Fargate, 1. 
London Address: 9, Bishopsgate, B.0.2. 
ed Advertisement page 27, June 28th. 
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RST, 
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Y, PICKERING X CO, LTD. 


MANUFACTURERS OF 
RAILWAY CARRIAGES, WAGONS, 
TANK WAGONS, TRAMCAR and 
BUS BODIES, WHEELS AND 
AXLES, FORGINGS, MOUNTINGS 
and CASTINGS. For Home, 
Colonial and Foreign Railways. 


ISHAW-SCOTLAND 


LONDON OFFICE : 
Iddlesleigh House, Caxton Street, S.W.1. 


















LEDWARD X% 


FEED HEATING 


OTHER 
PARLIAMENT MANSIONS, 





MAKERS OF NON-CLOGGING 


SPRAY NOZZLES 


FOR 
WATER COOLING 


ABBEY ORCHARD ST., LONDON, S.W.1. LONDO 


= ~ 


BECKETT, Lro. 






GAS WASHING 
QUENCHING 


PURPOSES 


Telephone: ABBey 5429. 
Telegrams: Preferment, Sowents 











FIRST QUALITY 


ALUMINIUM 
CASTINGS 


ALPAX WORKS— 

St. Leonard’s Road, London, N.W.10 
‘Phone: ELGar 7191-2-3-4. 

‘Grams : “* Igptalloys, Phone, 
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J. & E. HALL L™ 


ENGINEERS, DARTFORD, KENT. EST. 1785 
TELEPHONE: DARTFORD 3456 
London Office: 10, ST. SWITHIN’S LANE, E.C. 
TELEPHONE : MANSION HOUSE 9811 


REFRIGERATION 
FOR LAND AND 
MARINE PURPOSES 


LIFTS & ESCALATORS 








Vertical Milling Machines 
ali geared, hardened and ground throughout, ball 
and roller bearings, swiveliing head, 30° x 8” Table. 

HENRY MILNES LIMITED, Machine Tool Works 

Ingleby Street, BRADFORD 








G. R. TURNER, LIMITED 
Manufacturers of 
RAILWAY ROLLING MINING 
MACHINER 


+ pmo and Abused, 


ies : 
Railway Wagons of every description. Tipplers. 
Colliery Screening Plants. Elevators & Conveyors. 
Steel Headgears and Kep. Structural Steelwork. 
Gears. Haulage Gears. Forgings and Castings. 
Chief Works & Office: LANGLEY Nr. Notti 

London Oftice : $2, Victoria Street, 8.W.1. 

Illustrated Advt. in ‘issue of April 12, page 59. 


ADFORD 





The 


ire 


Chemical Plant Creosoting Plant 
Vacuum Drying & Impregnating Plant 
Rivetted or Welded Vessels 


STANNINGLEY 
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Self - operating 
REGULATOR 


If it is worth putting in 
thermostatic control, it is 
worth doing properly. 
Be sure you get the right 
type for the purpose, and 
having decided on that, 
get the best control avail- 
able. Our technical de- 
partment will advise you. 


* FOR CONTROLLING HOT WATER SUPPLY 

TANKS, OIL BURNER SUPPLY TANKS, HEAVY 

OIL STORAGE TANKS, PROCESS TANKS 
JACKETTED PANS. 


DRAYTON REGULATOR 


& INSTRUMENT CO. LTD. 


WEST DRAYTON . . . . MIDDX. 
West Drayton 261! YT 
A A | 


TANKS 


Gatvanisinc & ConstTRucTionaL IronworRK 


JOSEPH ASH AND SON, LTD., 
Rea StreetiSouth, BIRMINGHAM 
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you want. 


and very 


basins, showers, 


processes. 


There is too much fuss about getting hot water. If you have 
steam and cold water al! you need is a Leonard-Thermostatic 
Steam & Water Mixer and you will get all the hot water 


You will only make as much as you need, you will make it 
where you want it and when you want it. No storage losses 
little equipment. 
provide warm water at uniform temperature automatically 
controlled by a thermostat within the mixer. 
Leonard-Thermostatic Valves are used everywhere to save 
heat losses and equipment charges. 

They supply hot water for wash fountains, troughs, wash- 
canteen 
They can be used on either hot and cold water or 
steam and cold water supplies. 


He Please write for Pamphlet, quoting ref. 18/1847. 


Leonard-Thermustatic 


IXING VALVES 


Leonard-Thermostatic Valves 


kitchens and many __ industrial 
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IRONWORKS COMPANY LIMITED 


NEAR NOTTINGHAM 
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The ELECTROPLANT C° | 


WE WILL GLADLY REDESIGN YOUR 
SURPLUS MACHINERY IF SUITABLE 











THE 
CLYDE STRUCTURAL IRON 


COMPANY, LTD., 


Clydeside Ironworks, Scotstoun, Glasgow. 








STEEL ROOFS 














Ideal for Instrument and 
delicate work. Sensitive 
and high speed. Every 
manufacturer of precisior 
ene ae res this 


Send for interesting 
leaflet P. 18 





RUNBAKEN 


MANCHESTER-:1! 



















SCRIV Ni 


R 
MACHINE TOOLS 


SCRIVEN & CO., 
YORK STREET IRONWORKS, LEEDS 








PATERSON * 
ENGINEERING CO.LTD. 
SS KINGSWAY 











Springs and Spring Washers 
ma For ENGINEERING PURPOSES 
Manufactured by 


JOHN TONKS & Co. Ltd. 


Central Spring Works, 
Furnace Hill, SHEFFIELD, 3, 
Telephone: 24679. SHEFFIELD. 
Telegrams: TONKS, SHEFFIELD. 

















A.C. WICKMAN Ltd. | 


Machine Tool Specialists 


COVENTRY 
Branches at 
LONDON, BRISTOL, BIRMINGHAM, 


MANCHESTER, LEEDS, GLASGOW, 
NEWCASTLE-UPON-TYN 
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AS terpleceS 


‘Chroughout the ages every branch of art, 
science and industry has produced its 


masterpieces. 


Coday the Cecalemit “Brentford” (Mech- 


anical Pump — one of a series designed to meet 


all the lubricating requirements of industry — 


can justifiably be designated a masterpiece 


of engineering ingenuity and craftsmanship. 






TECALEMIr 


AUTOMATIC MECHANICAL 
LUBRICATION 


Hydraulic & Mechanical, Designing & Manufacturing Engineers 
GREAT WEST ROAD, BRENTFORD, MIDDLESEX 
PHONE: EALING 6661 (16 lines) 











E 
See our Displayed Advertisement June 28th. oe 
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Brickworks Plant. Sanitary Pipe 
CLAY-WORKING PLANT, 
Colliery Plant. General Millwri 
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cw STEEL \ 
SHEETS « BARS 


BLACK SHEETS. for all pur. 
poses; deep pressing, vitreous 
enamelling, motor bodies, chassis 
frames, metal furniture, ete, 
GALVANISED SHEETS, plain 
and corrugated. STEEL AND 
IRON BARS, HOOPS AND 
SECTIONS, GALVANISING, hot 
and spray processes. SHEET 
METAL WORK. 


SMITH & M“LEAN LTD, 


179, W.GEORGE ST.,GLASGOW, 
"Phone: Central 0442 


WOOTTON BROS,, LT? 


COALVILLE, NEAR LEICESTER, 
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GOODALL CLAYTON& C2! 
LEEDS 
CONVEYING PLANTS, BUNKERS! 











samples and prices to the Sole Manufacturers: 





















Made trom tough steel and scientifically desif 

continuous hard service. Also ‘BAT CARD 
BELT HOOKS’ for light fast drives. Sold by 
Furnishers and Hardwaremen everywhere. 














AUTOMATIC PRESSINGS LTD. 








{ Blackheath, Birmingham. Phone: Blackheath 





















"eOus 
rassis 


ete, 
plain 
AND 
AND 
» hot 
4EET 


TD, 


© Bs 





» 
; 
Pe 
















JuLy 12, 1946 


THE ENGINEER 





23 








The Institution of Automobile Engineers 


On Friday of last week, July 5th, the 
Institution of Automobile Engineers held its 
Quadragenary celebrations to mark its forty 
years existence from 1906 to 1946. The function 
took place at 148, Piccadilly, 8.W.1, the new 
home of the Society of Motor Manufacturers 
and Traders. A great company of members and 
guests attended. After a reception by the 
President of the Institution, Mr. Frank G. 
Woollard, and after a buffet luncheon, an 
afternoon session was held in the council room. 
It consisted of a series of short talks by eminent 
automobile engineers on outstanding members 
of the Institution who had in their lives and 
work affected the development of the motor 
vehicle. In introducing the addresses, Mr. 
Woollard reviewed the proposals and accom- 
plished facts which had led to the beginning of 
the motor age. He said that this year marked 
the fiftieth anniversary of the industry from the 
date of the emancipating ‘‘ Locomotive on 
Highways Act”’ of 1896. Before that date, in 
1615, a Frenchman, Simon de Caus, published 
suggestions for steam carriages, and in 1680 Sir 
Isaac Newton proposed a jet-propelled steam 
carriage. The first actual self-propelled 
carriages were the Cugnot steam vehicles built 
in 1769 and 1771. Names such as those of 
William Murdock, Richard Trevithick and 
George Stephenson led up to our time. The 
addressess followed. Lieut.-Colonel T. B. 
Browne outlined the life and works of Dr. F. W. 
Lanchester; Colonel A. C. R. Waite, representing 
Mr. L. P. Lord, read a remarkable tribute to the 
abilities of Lord Austin of Longbridge ; Major 
E. G. Beaumont outlined the engineering 
achievements of Montague Stanley Napier ; Mr. 
H. W. Fulton mentioned in his address the many 
technical achievements, particularly in con- 
nection with ignition systems, of Dr. T. 
Blackwood Murray; Mr. A. G. Elliott gave an 
account of the life of Sir Henry Royce and the 
early history of the Rolls-Royce car; Mr. P. C, 
Kidner spoke of the debt which the automobile 
engineering profession owed to Laurence Henry 
Pomeroy ; Major A. T. Evans recounted the 
work of Dr. H. Ricardo; and Sir Miles Thomas 
reviewed the remarkable life of Viscount 
Nuffield. The proceedings were wound up with 
an epilogue by Mr. John Shearman, Past- 
President, in which he referred to the rapid 
evolution of the motor vehicle, which to-day 
was able to meet almost all demands asked of it. 
He compared this rapid development with the 
lack of matching development in our road 
system, which successive Governments seemed 
to leave in much the same condition as before. 


Edinburgh University Chair of 
Engineering 

Ir is announced by Edinburgh University 
that the King has been pleased to approve the 
appointment of Professor Ronald N. Arnold, 
D.Se., Ph.D., M.I. Mech. E., Professor of Engi- 
neering at the University College of Swansea, to 
the Regius Chair of Engineering in the Univer- 
sity of Edinburgh, which has been vacant since 
the death of Sir Thomas Hudson Beare. Pro- 
fessor Arnold, who was born in Glasgow in 1908, 
served his engineering apprenticeship there 
after leaving Shawlands School. In 1932 he 
graduated B.Sc., with First-class Honours in 
Mechanical Engineering at Glasgow University 
and in the same year was granted the Asso- 
ciateship of the Royal Technical College, 
together with its premier award in mechanical 
engineering. From 1932 Professor Arnold was 
engaged in research, with the Sir James Caird 
Senior Travelling Scholarship in Engineering, 
at Sheffield University, where he graduated 
Ph.D., in 1934. In that year he. gained a 
Commonwealth Fund Fellowship, and then 
undertook two further years of research at the 
University of Illinois. On returning from 
America he was appointed to the engineering 


A Seven-Day Journal 


where he worked under Professor William Kerr 
until 1940. His research work on ships’ pro- 
pellers during this period gained for him and a 
colleague the joint award of the Gold Medal of 
the Institution of Engineers and Shipbuilders in 
Scotland and also the Thomas Lowe Gray Prize 
of the Institution of Mechanical Engineers. 
Early in 1940 Professor Arnold became a mem- 
ber of the Senior Research Staff of the Metro- 
politan-Vickers Electrical Company, and until 
1942 he was engaged on a number of research 
projects, many of them of a secret nature. 
During the war he was also associated with the 
A.T.C. from its inauguration, holding a Com- 
mission in the training branch of the R.A.F.V.R. 
and serving as Flight Commander of an A.T.C. 
Squadron. Dr. Arnold was appointed Professor 
of Engineering at the University College of 
Swansea in 1944, and his work there included an 
extended investigation into tool vibration at 
very high speeds. He is the author of a number 
of publications on technical subjects, parti- 
cularly on the embrittlement of steels and the 
vibration of propellers and tools. 


North of Scotland Hydro-Electric 
Board 


In our short review of the second report of 
the North of Scotland Hydro-Electric Board in 
last week’s issue we referred to the distribution 
schemes for Harris, Barra and Arran. These, 
we learn, have now been submitted to the Elec- 
tricity Commissioners. The proposed scheme 
for Harris and the neighbouring island of 
Scalpay aims at supplying electricity to 75 per 
cent. of the total population, while the Barra 
scheme will supply 90 per cent. of the popula- 
tion. The Arran scheme is designed to deal 
with the total of 1330 customers and to make 
electric power available to the island’s agricul- 
tural industry, as well as the very large number 
of holiday-makers who visit this island each 
summer. As a first step in the Arran develop- 
ment, the North of Scotland Hydro-Electric 
Board and the Isle of Arran Electric Light and 
Power Company, subject to the agreement of 
the Electricity Commissioners, have agreed to 
the transfer of the company’s assets to the 
Board. The electricity requirements will be 
supplied by the existing plant of the company 
at the Brodick power station. It has been 
decided to proceed immediately with the instal- 
lation of a further 240-kW set, and other exten- 
sions will be made from time to time as the 
demand increases. Five distribution schemes 
for the Outer Hebrides are at present under 
consideration by the Electricity Commissioners. 
If they are approved, a network of distribution 
lines will criss-cross the islands from Butt of 
Lewis in the north to Vatersay in the south. The 
five schemes cover Lewis and Great Bernera ; 
Harris and Scalpay; North Uist, Berneray, 
Baleshare, Seanabaily and Gromsay; and 
South Uist, Benbecula and Eriskay ; Barra and 
Vatersay. They will serve 80 per cent. of the 
population and the Board plans to give supply 
initially from a number of oil engine driven 
generating plants, in view of the time taken to 
promote and construct hydro-electric projects. 


New Runway for the Testing of 
*“ Brabazon I” Aircraft 


In the Committee stage of the Civil Aviation 
Bill, which was taken in the House of Commons 
on Monday last, July 8th, Mr. Ivor Thomas, 
the Parliamentary Secretary of the Ministry of 
Civil Aviation, sought and obtained powers 
which give the Minister of Transport, on behalf 
of the Minister of Supply, the right to divert high- 
ways or close highways, not only for the purposes 
of civil aviation, but for the testing of aircraft 
designed for civil aviation. He explained that 
the Minister of Civil Aviation was, under the 
Act, not able to do this, as he was expressly 
excluded from the production of civil aircraft. 
The powers referred to are at present needed 





Filton works of the Bristol Aeroplane Company, 
Ltd., for the testing of the non-stop Atlantic 
aircraft “‘ Brabazon I” or “ Bristol 167,” now 
under construction. The aircraft will have an 
all-up weight of 300,000 Ib, a length of 177ft and 
a@ wing span of 230ft. It is hoped that the air- 
craft will be ready to make its first test flight 
in May, 1947, and the intention is to complete 
the new runway in time for that flight. The 
existing runway has a length of 2750 yards and 
a width of 100 yards, and for its extension 
highways will have to be closed and diverted. 
In addition, some thirty-six dwelling houses 
will have to come down. The new houses which 
are to take their places are already almost built. 


The Late Sir Walter Preston 


By the death of Sir Walter Preston, which 
took place suddenly on his yacht ‘‘ Malahne,”’ 
at Cowes on Saturday, July 6th, the textile 
machinery manufacturing industry his lost an 
outstanding leader. Walter Reuben Preston 
was the son of the late Mr. R. T. Preston, of 
Hayes Court, Kent, and was born in 1875. He 
was educated at Bedford Grammar School and 
was apprenticed to the Stratford works of the 
Great Eastern Railway Company. He was 
keenly interested in the engineering industry, 
and his administrative ability, and business 
talent were soon recognised. He made his mark 
in the Lancashire textile machinery firm of 
Platt Bros., twenty years ago, and was the 
chairman of Platt Bros. and Company (Hold- 
ings), Ltd., until he retired a short time ago on 
medical advice. About 1931 he took a leading 
part in forming Textile Machinery Makers, Ltd., 
of which he was the president, and thus brought 
together six of the leading textile machinery 
makers in Lancashire. Until quite recently 
he was a director of Tweedales and Smalley, of 
Castleton, a director of J. Stone and Co., Ltd., 
and chairman of the Stone-Platt Engineering 
Company. He was knighted in 1921. He was 
the Conservative member for Cheltenham for 
nearly ten years. He owned several yachts 
and sloops, and since 1916 had been a member 
of the Royal Yacht Squadron. 


The British Commonwealth and Science 


On Tuesday, July 9th, Mr. Herbert Morrison, 
the Lord President of the Council, formally 
opened the British Commonwealth Scientific 
Official Conference at the Institution of Elec- 
trical Engineers, London. In his speech he 
assured the delegates that the Government was 
determined that science should play its proper 
réle in the formation of policy. It was also 
concerned, he said, with the idea that its 
results should be applied in improving the 
standard of life of the people, both of this 
country and the whole of the Commonwealth. 
He went on to assure the Conference that as far 
as the Government in the United Kingdom was 
concerned, the recommendations of the 
Conference would receive the most careful and 
sympathetic consideration. He was equally 
certain that the Overseas Governments were 
determined to accept all the help that science 
could render in making the world a better and 
safer place to live in. It was, he went on to say, 
important to remember that throughout the 
British Commonwealth we should be faced with 
an acute shortage of scientific manpower for some 
years to come. That being so, there was some 
risk that a too elaborate organisation might 
have the result of absorbing into the adminis- 
trative machine many scientifically trained men 
who were badly needed in research laboratories. 
It was also important for such a conference, he 
concluded, to distinguish between subjects on 
which work could be safely left to development 
along its own lines in the individual countries of 
the Commonwealth and Empire, and subjects in 
which successful collaboration demanded 
closely similar methods to be employed by all 
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Helical Gears 


By HARRY WALKER, Ph.D. 
No. I 


| pone of the progress made during recent 
times in gear design and application has 
arisen from an appreciation of the effects of 
distortion of the gears under load. There is 
still much to be learned on the subject, but 
results so far obtained have shown a consider- 
able advance on previous practice. An out- 
standing example of progress attained by the 
correct application of this comparatively new 
aspect of gear technique has been seen in the 
aircraft industry, where spur reduction gears 
are now carrying loads that were not long 
ago unthought of. The author believes that 
a similar technique is desirable for the more 
difficult subject of helical gears (of which, 
perhaps, the most important application is 
that of turbine reduction gears), and that the 
future holds potential developments on such 
lines. 

Helical gear action, normally visualised as 
being based on contact along a series of 
straight lines bearing a uniform rate of load- 
ing, does not in practice conform to this ideal 
condition. Distortion of the teeth and of the 
tooth surfaces takes place and the balance of 
load distribution is disturbed. Maldistribu- 
tion of the load results in stress concentra- 
tions of serious proportions, and in order to 
overcome these it is desirable to understand 
how and where they arise. Present know- 
ledge of tooth deflection and tooth surface 
distortion in helical gears does not extend 
much beyond what can be learned from an 
examination of failures or partial failures of 
gears in actual use. 

This article sets out to determine the rate 
of loading on helical teeth taking into account 
tooth distortion, to make deductions there- 
from as regards stresses, and the effect of 
design factors, such as helix angle and 
pressure angle, and to determine as far as 
possible the modification necessary to over- 
come the effects of maldistribution of load. 


NotTaTIon 


P Diametral pitch. 

p Circular pitch. 
Pn Normal pitch. 
pa, Axial pitch. 
p, Transverse base pitch. 
y, Transverse pressure angle. 
y,. Normal pressure angle. 

o Spiral angle. 

o, Base spiral angle. 

A Lead angle. 

A, Base lead angle. 


W Load per inch face tangential to pitch 
circles. 
W,, Normal load per inch of line of 
contact. ’ 
R, Relative radius of curvature on trans- 
verse section. 
R-, Relative radius of curvature on 


normal section. 
t Number of teeth in pinion. 
T Number of teeth in wheel. 


Contact BETWEEN HELIcAL TEETH 


The contact between helical gears of 
involute form lies along straight lines, 
tangential to the base circles of the gears and 
inclined: at the base spiral angle, as shown in 


is the line a d, which in the plan (View 2) is 
a rectangular plane bounded at the ends by 
the face width of the gears. The lines of 
contact in this plane are spaced one axial 
pitch apart and are inclined at the base 
spiral angle; they move uniformly across 


VIEW 1. A“ 9 
eee : Locus of Centre 
of Curvature on 
Normal Section 





VIEW 2. 


“IME ENGINEER \ an R 


Fic. 1 


the zone of contact when the gears are turned 
with uniform angular velocity. 

Provided that the face width contains an 
integral number of axial pitches, the sum of 
the lengths of all the lines of contact is con- 
stant for all positions of the gears, and the 
length of contact line per axial pitch is equal 
to the length of one full line, such as A B. 
The length of contact line per axial pitch is 
therefore found from 
AB=*"x Pe 
Po C08a, 
If W is the load per inch face acting tan- 
gentially to the pitch circles of the gears, the 


(1) 
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load normal to the base circles in transverse 
section is W sec y, and the load normal to the 
lines of contact is W sec ¥, seco,. The load 
normal to the tooth surfaces acting on the 
lines of contact, for each axial pitch of face 
width is therefore 


W pz sec f,8eca,. . . (2) 


and, dividing (2) by (1), we have 
Normal load per inch of line contact 


_Wp,secy, Wp 
ad ad~ 


The above value is the mean loading on the 








W, (3) 


loading rate varies above and below the mean 
at different places on the lines of contact, 
owing to tooth deflection. 


RELATIVE RADIUS OF CURVATURE 


The relative radius of curvature is used in 
conjunction with the Hertz equations for 
calculating the surface stresses and its value 
has to be determined in a plane normal to the 
line of contact. 


contact, the radius of curvature of the pinion 
tooth on a transverse section is Q, M, and 
that of the wheel tooth is Q, M,. On a section 
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at right angles to A B the radii of curvature 
are S, M, and §, M, respectively. The relative 
radius of curvature on transverse sections is 
therefore 
Q; M, x Qs M, 

QQ: 


and on normal sections it is 
_&: Mi x8, My. 
8.8, 
It follows from the above that 
Ra=R,seco, . . -. (4) 


This result differs from the one that seems to 
have been assumed and used in the British 
Standard Specification but it is possible 
to give a proof to show that the centres 
of curvature of the profiles at all points 








Ra= 


Applied Load 
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on the normal section do lie on the lines 
I, Q, and I, Qs. 


DISTRIBUTION OF LOAD ON LINES OF CONTACT 


It is now proposed to consider the effect of 
tooth distortion on the distribution of loading 
on the contact lines. 

Viewed in three dimensions, a line of 
contact between helical teeth extends diagon- 
ally along a straight line from the root of the 
pinion tooth to the tip. At one end of the 
line a point near the base of the pinion tooth 
is in contact with the tip of the wheel tooth, 
and part way along the line the teeth are in 
contact at their mid-depth, and at the other 








Fig. 1. View 1 shows a transverse section of 
the gears, and in this view the zone of contact 


lines of contact, but it will be shown that the 


end of the line the tip of the pinion tooth 


At any point of contact M, on the zone of 
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makes contact with a point near the root of 
the wheel. These three conditions of contact, 
which occur on different transverse planes, 
are shown in the upper view, Fig. 2, in one 
plane. If the helical gears were made up of 
a series of thin transverse laminations, dis- 
posed helically, it will readily be visualised 
that unless the combined deflections under a 
given load of the contacting teeth on each 
lamina are equal the distribution of loading 
will be unequal. Thus, if in Fig. 2 the com- 





bined deflection of the two teeth in contact 
at a under a given load is 0-002 and the com- 
bined deflection of the teeth at P under the 
same load is 0-001, it will be seen that the 
actual load carried at P will be greater 
than that carried at a, since the combined 
deflections must be equal when the 
gears are running under load. If the 
deflection is perfectly elastic, as it is, 
the rate of loading at P would be twice 
that at a. 

In a previous paper* in connection with the 
deflection of spur gear teeth, the author 
showed that tooth defiection was proportional 
to load and independent of pitch, and 
determined by experiment the deflection 
factors for spur gear teeth of standard 
proportions. 

On spur gears, deflection was measured in 
the direction of the line of action on the 
transverse section—that is, normal to the 
tooth surfaces. From deflection figures for 
spur gears the corresponding deflection 
of helical teeth on the normal section 
is obtained by corresponding the equiva- 
lent number of teeth on the helical 
gear to the known deflection of a spur 
gear of the same number of teeth and 
pressure angle. 

These deflection factors could be applied 
to a study of the load distribution on helical 
gears only if it were assumed that the helical 
gear were made up of a series of thin trans- 
verse laminations, in which case the deflec- 
tion of a tooth in one lamination could be 
determined from the spur gear deflection and 
considered to be unaffected by the load on 
adjacent lamination. This assumption might 
give misleading results in practice. For 
instance, if we consider the point d, in Fig. 2 
it would not be correct to assume that the 
deflection at this point was the same as the 
deflection at the tip of the corresponding 
spur gear, since there is an unloaded section 
of tooth to the right of d,, which is likely to 
give a buttressing effect. 

A simple experiment was carried out to 





* Tum Enarneer, October 14th and 21st, 1938, and 


determine whether this buttressing effect is 
appreciable. A pair of spur gears, con- 
structed as shown in Fig. 3, were run under 
load until pitting occurred. One gear had a 
wider face than the other and the teeth over- 
lapped as shown. , It was found that pitting 
first occurred at the side B of the teeth and 
afterwards spread only very slowly to the 
side A. It is concluded from this effect that 
the rate of loading at the side B is greater 








August 16th, 1940. 


than at A. This is due to the fact that the 





tooth on the lower gear is more rigidly sup- 
ported at B than at A, because of the support- 
ing effect of the unloaded part of the tooth 
to the right of B. In other words, for a given 
rate of loading the combined deflection at B 
is less than at A, and alternatively, for equal 
combined deflections at A and B, which con- 
dition occurs when the gears are transmitting 
load, the specific loading at B is greater than 
at A. 

It does, therefore, become essential to 
examine this effect in its application to the 
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between two surfaces in line contact, one 
surface being in the form of a gear tooth of 
greater length than the line of contact, and 
the other surface being that of a cylinder. 
The surface of the cylinder was coated with a 
fluorescent powder, which under pressure 
was transferred to the gear tooth surface and 
when suitably illuminated showed a band 
of contact of varying width from one end to 
the other. The widths of the band of con- 
tact were measured and the rates of loading 
at points along the theoretical line of contact 
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FIGS. 7A AND 7B 


were calculated from the Hertz equations, 
t.¢., from 
bE 

~ 9-2R, 

where 6 is the width of the band of contact 
in inches and W is the loading in pounds per 
inch face. 

A rack tooth was cut from a circular 
piece of 3 per cent. nickel steel and made to 
3 D.P. proportions as shown in Fig. 4. A 
4in. disc was made in the same material and 


W 





the pressure surfaces were ground and lapped. 
Pressures up to 20 tons were applied on a 
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loading of helical gears. It does not seem 
possible to analyse the problem mathe- 
matically and, consequently, an experi- 
mental method was sought. The method 
adopted and described below was chosen on 
account of its simplicity, and although it 
does not reproduce accurately the conditions 
of helical tooth contact, it does give accurate 
and consistent results which can readily be 
applied to the conditions of helical gears. 
The principle adopted was to apply pressure 





compression testing machine. The theoretical 
width of contact band for a pressure of 
10,000 Ib. per inch of contact line is 0-0785in. 
and the corresponding maximum stress is 
162,000 lb. per square inch. Tests were made 
with various lengths L of the disc, and the 
relieved portion at each end of the disc was 
for some tests removed. Tests were also 
made with the disc making contact at various 
depths of the rack tooth. 

It will be noted that the disc was placed 
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with its axis parallel to the length of the rack 
tooth instead of diagonally, so that the 
diagonal contact of a helical gear is not 
exactly simulated. The method has the 
advantage that it should produce a sym- 
metrical band of contact, which serves as a 
check on the test results, and it avoids the 
disadvantage of having to constrain the disc 
so that it moves in a direction normal to the 
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rack surface—a very difficult matter in view 
of the limited movement that takes place 
when pressure is applied. The arrangement 
fulfils the main requirement of being able to 
form an idea of the load concentration caused 
by unloaded sections of tooth beyond the 
ends of the line of contact. The photograph 
in Fig. 5 shows three pressure bands obtained 
by the application of 5, 10, and 15 tons 
pressure on a 3in. wide disc with free ends. 
The widening of the bands towards the ends 
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can be clearly seen. The actual pressure at 
any point is proportional to the square of 
the width of band. 

All the pressure curves obtained from the 
experiments are characterised by a sharp 
rise in pressure at each end of the line of 
contact with a fairly flat curve around the 
middle of the contact. Fig. 6 shows the curves 


The variation in applied load does not appear 
to affect to any great extent the proportion 
of maximum pressure to mean pressure. 
Figs. 74 and 7B are curves for 4in. and 2in. 
lengths of contact respectively, the latter 
being obtained with a disc having abutments 
at each end a few thousandths of an inch 
clear of the rack tooth surface. 

A 3in. length of contact (on a 3 D.P. 


to the gears, t.e., by modifying the profiles 
from a true involute in such a manner that 
the tips of the teeth lie slightly inside the 
involute curve, running gradually into the 
true curve a short distance down the profile. 

There is, however, the further effect of the 
unequal deflection at different points down 
the profile of the tooth to be considered 
before it is possible to obtain a true picture 
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tooth) corresponds to a helical gear of about 
30 deg. helix angle. A 4in. contact corre- 
sponds to about 20 deg. and a 2in. contact to 
about 45 deg. 
Tests were also made by taking the same 
conditions at different depths of load applica- 
tion from the tip of the rack tooth, and it was 
found that only a small reduction in the 
degree of pressure concentration occurred as 
the contact was moved down the tooth from 
the tip. This would indicate that the 
deflection of the tooth surface is mainly due 
to compression and shear rather than to 
bending. 
The most cautious interpretation of the 
test results applied to helical gear contact 
would indicate that there is an increase in 
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pressure at each end of the line of contact 
corresponding to about three times the mean 
rate of loading. The teeth of the pinion and 
wheel in a helical pair are both supported 
beyond the ends of the line of contact. Owing 
to the diagonal line of contact, the pressure 
concentration occurs at the tips and bases of 
the teeth. 

There is ample evidence in practice to 
support the above contention. It is a well- 
known fact that helical gears having a true 
involute form show, after some running, 
evidence of “ digging in” of the tips of the 
teeth into the flanks of the mating gear. This 


of the tooth loading. 

Fig. 8 shows the tooth deflections for a 
range of spur gears of B.S. proportions. 
Deflection is plotted against the distance of 
the point of contact along the line of action 
from the circumference of the gear. The 
deflection figures are based on a@ load of 
10,000 lb. per inch face, but the actual load 
is not important because, as applied to 
helicals, comparative deflections only are 
required. 

In Fig. 9 the line of contact a d is taken as 
a base on which to plot the deflections of the 
pinion and wheel teeth (suitably corrected 
from the corresponding spur gear deflections) 
and a further curve is then added which shows 
the combined deflection of both pinion and 
wheel tooth. These curves are, of course, 
based on a constant rate of loading at all 
points on the line of contact. Since, however, 
the combined deflection at all points must be 
equal when the gears are under load, it 
follows that the rate of loading will vary 
along the line of action. The rate of loading 
at any point is inversely proportional to the 
combined deflection under a constant load, 
and a load curve may now be obtained 
and is shown in the diagram. A horizon- 
tal line which has below it the same 
area as the load curve is added to show 
the mean load. 

Investigation on these lines of a number 
of examples with different ratios give 
approximately the same characteristics for 
the load curve and for purposes of approxi- 
mate calculation the maximum loading at 
the middle of the line of contact may be 
taken as 1-1 time the mean, and the mini- 
mum loading at the ends as 0-75 times the 
mean. 

If this load curve is taken in conjunction 
with the previous findings in regard to 
pressure concentration at the ends of the line 
of contact, it would be expected that the final 
curve would be on the lines shown in Fig. 10. 
In view of the fact that pressure concentra- 
tion at the ends of contact can be overcome 
by simple tip relief, it is proposed to continue 
the investigation on the assumption that such 
tip relief is applied and to consider for the 
present the load curve of Fig. 9. 

(To be continued) 








Army ENGINEERING CADETSHIPS.—The War 
Office is inviting applications for engineering cadet- 
ships leading to technical commissions in the Army. 
Free technical training in civil, mechanical, elec- 
trical, or telecommunications engineering will be 
provided at technical colleges, the duration of 
courses varying from nine to twenty-four months. 
Candidates must be medically fit; between the 
ages of 174 and 20 years; be British subjects, the 
sons of British subjects, and of pure European 
descent ; and possess one of the following initial 
educational standards :—Higher School Certificate, 
with Mathematics and Physics (or approved equi- 
valent standard) ; university intermediate examina- 
tion in Science or Engineering; Ordinary National 
Certificate in Mechanical or Electrical Engineering ; 
General School Certificate, with credits in Mathe- 
matics and either Physics or General Science ; have 
completed first year senior engineering course at a 
technical college ; have attended a junior technical 
school up to the age of sixteen years. Preference 
will be given to applicants who have had practical 
experience in workshops. Application forms, 
together with full particulars of the scheme, may 
be obtained from the Under-Secretary of State for 
War, War Office, A.G.22, London, 8.W.1. Envelopes 
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An Engineer Looks at Argentina 


By ROLT HAMMOND, A.C.G.I.,. Assoc. M. Inst. C.E. 
No. I 


IKE that of many other South American 

41 States, the history of the Argentine 
Republic is closely linked with the downfall 
of Napoleon in Europe. 

Her liberation from the Spanish yoke in 
the early nineteenth century will always be 
associated with the careers of daring adven- 
turers from the British Isles. For example, 
the Irishman Admiral Brown, first admiral of 
the Argentine fleet, commanded an English 
vessel during the Napoleonic wars, was 
captured by the French and imprisoned ; 
escaping to England in 1807, he married an 
Englishwomen and thereafter engaged as a 
trader on his own account to the River Plate. 
Later, the Republic of Buenos Aires gave 
him the command of a fleet to clear the 
Spaniards from the River Plate, which he 
successfully accomplished ; he followed up 
his victories by rounding Cape Horn in 1815, 
doing great damage to Spanish shipping in 
the Pacific, 

That romantic figure Lord Cochrane, also, 
contributed his share towards Argentine 
liberation by supporting General San Martin 
on the Pacific in 1821, enabling the latter to 
enter Lima in triumph; Simon Bolivar, 
known throughout Latin America as The 
Liberator, acknowledged the help of British 
brigades who fought at the battle of 
Carabobo, when he referred to them 
as “Salvadores de mi patria.” In 1823, 
Great Britain was one of the first European 
countries to recognise the independence 
of the United States of Rio de la Plata, 
thus giving her moral support to the 
foundation of the new republic. Until 1880 
the Argentine scene was one of strife and con- 
fusion ; there were wars with Brazil and keen 
rivalry between the Provinces and Buenos 
Aires ; in that year Buenos Aires surrendered 
to General Roca, who became President and 
proclaimed the city of Buenos Aires the 
federal capital of the republic. From that 
time onwards the Argentine Republic enjoyed 
great prosperity and her credit improved 
throughout the world. 

Argentina is the most cosmopolitan country 
in Latin America, her population being com- 
posed of some twenty-five different nation- 
alities ; there is at present a marked tendency 
towards vastly increased industrialisation. 
Home capital is now being lavished upon this 
and many thousands of students are going 
through the technical schools, qualifying in 
all branches of engineering and of the 
learned professions. The general policy of the 
Government is “ Argentina for the Argen- 
tines,” and any student of Argentine affairs 
is well aware of the fact that the era of foreign 
capital enterprises is gradually drawing to a 
close. 


Economic CONDITIONS 


For many years Argentina has been the 
principal source of supply of cheap food for 
British workers, a dominating fact which 
must always be taken into account when 
studying Anglo-Argentine relations. In 
return for this vital food supply Argentina 
has in the past provided a ready market for 
British goods and a sound field for the 
employment of British capital ; in the build- 
ing ofany future peace policy the collaboration 
of Argentina will be essential. During the 
war we have received from that country 


United Nations to export coal, iron, steel, or 
textiles to Argentina, with the result that 
payment has had to be made in cash and thus 
enormous surpluses of capital have accumu- 
lated in Argentine banks. The Argentine 
Government has been the main recipient of 
profit from agricultural products, and this 
has facilitated the gradual expropriation of 
electric supply companies, water and gas 
undertakings, tramways and other public 
works ; in the next few years we may witness 
the expropriation of all the British-owned 
railways. 

Thus it would appear that Argentina will 


can be imported from Sweden, and the 
problem of obtaining adequate spare parts 
is even more pressing than the imperative 
demands for oil and rubber ; in fact, lack of 
spares has caused the closure of many 
factories. 

Argentina is at present in the highly 
enviable position of being the best-fed 
country in the world, a fact which has 
enabled her to make rapid strides in the 
creation of independent industries; it has 
also made her more determined than ever to 
dispense with foreign capital. It is a curious 
paradox that the refusal of the United States 
to supply arms under Lend-Lease in 1943 
helped the forward march of Argentine 
prosperity, for it has meant that she has not 
accumulated vast quantities of what would 
now be useless arms and has thus saved 
millions of dollars which will be applied to her 
rapidly expanding home industries. 





rapidly become independent of Great Britain, 
but this is very far from being the case ; 
British coal.is in great demand, for it has 
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FiG. 1—PROVINCES AND TERRITORIES 
OF ARGENTINA 


been found by experience that the only coal 
suitable for Argentine needs comes from 
Yorkshire and South Wales. Argentine 
petrol production is inadequate for the 
country’s growing demands, and the war 
has caused tremendous difficulties in obtain- 
ing fuel. For example, the two electric 
supply companies serving Buenos Aires with 
light and power consume large quantities of 
wheat in the furnaces; locomotives burn 
large tonnages of wood, very little coal, and a 
certain amount of grain ; indeed, at one time 
express engines were burning a mixture of 
60 per cent. of coal and 40 per cent. of maize, 
the corresponding percentages for goods 
engines being 40 per cent. of coal and 60 per 
cent. of maize. Some relief is at present 
afforded by the importation of Brazilian 
coal, but this is of very poor quality. 

In the near future there will be an 
urgent demand for replacements on the 
British-owned railways. About 60 per cent. 
of the rolling stock now in use is between 
thirty and forty years old, and some of it can 
no longer be patched up for further service. 
Expansion of internal industry should 
create a wide demand for British goods ; at 





meat, corn, wheat, leather, eggs, butter, and 
cheese, yet it has been impossible for the 





present only a small amount of machinery 


TERRITORIES AND PRODUCTS 


The sketch map (Fig. 1) shows the pro- 
vinces and territories of the Republic, their 
main products and climatic conditions being 
summarised in tabular form in Fig. 2. The 
predominant products are cereal crops and 
livestock. The three graphs (Fig. 3) show the 
variation in dividend yields from British 
investments in the country during the period 
1913 to 1943. Itis noteworthy that Argentine 
Government bonds are in a class by them- 
selves, due to their essential soundness. An 
encouraging feature of the yield on miscel- 
laneous investments—that is, all investments 
other than railways and Government bonds— 
is the increase of more than 4 per cent. for the 
first time since 1931. This may reasonably 
be taken as a good omen for post-war trading 
prospects. 

The war has altered the whole structure of 
Argentine trade. Whereas in 1939 the 
European market was taking three-quarters 
of the Republic’s exports and supplying about 
60 per cent. of its imports, by 1941, with 
the exception of Britain, all her contacts 
with Europe were virtually cut off, although 
there was a slight increase in her trade with 
Spain. This cataclysmic fall in economic 
activity resulted in the piling up of a huge 
surplus of wheat, maize, and linseed. The 
Argentine Government countered this by 
increasing trade with Latin America; for 
example, in accordance with a new agree- 
ment, Brazil’s share in Argentine imports 
has doubled since 1939, due to increased 
industrial activity; the Argentine Grain 
Board has held surpluses and paid fixed 
prices to farmers, and trade with the United 
States has been greatly increased. In 1939 
the share of the States in Argentine import 
was 17-2 per cent. and in exports 12 per 
cent.; corresponding percentages for 1941 
were 27-8 and 36-1. 

Relations between Argentina and the 
United States were considerably improved 
late in 1940, for until that date Argentina was 
constrained to depend upon the States for 
essential industrial goods, with the result 
that a debit balance of 31 million dollars had 
accumulated. The Argentine Government 
therefore negotiated two dollar loans with 
the Export Import Bank of Washington and 
the Currency Stabilisation Fund. In the 
meantime, however, the vastly increased 
needs of the American defence programme 
were automatically solving the problem. 
During the first ten months of 1941 Argentine 
exports to the United States rose by 126 per 
cent. 

GRAIN 
The Argentine Republic is now one of 


the leading granaries in the world, being the 
chief exporter of maize and linseed and the 








second exporter of wheat, depending upon 
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her grain crops during a normal year for con- 
siderably more than half of the national 
income from exports. It may therefore be 
of interest to review briefly the Argentine 
grain trade and to pass on to a consideration 
of the grain elevator programme. 
Grain cultivation covers a large part of the 
vast plains in the central and eastern part 
of the country, taking in all or part of the 
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FIG. 2—PRODUCTS AND CLIMATIC CONDITIONS 


six provinces, namely, Santiago del Estero, 
Santa Fé, Cérdoba, Entre Rios, Buenos Aires, 
San Luis, and one National Territory, La 
Pampa. The wheat-growing area is three 
times the size of Great Britain. It stretches 
680 miles from north to south and 370 miles 
from east to west. Wheat is the most widely 
distributed cereal crop and is grown all over 
the grainbelt. The accompanying sketch 
map (Fig. 4) shows the six principal Argentine 
wheat zones, the commercial classification of 
the various grades and types of wheat being 
in accordance with the port of shipment. 
Names like Rosafé, Up-River, Entre Rios, 
Baril (from Buenos Aires), Necochea, Barusso 
(from Bahia Blanca) are used. These all 
vary greatly, but in general the milling trade 
find that whether used as supporting wheat 
or “‘ fillers,” they show a better response than 
many other wheats to the conditioning which 
is an essential part of the modern milling 
process. For many years the Ministry of 
Agriculture has been carrying out experi- 
ments for developing varieties of wheat with 
improved resistance to disease, valuable 
work in which plant breeders have been 
collaborating to the utmost extent. 

A few years ago an autonomous body 
known as the Comisién Nacional de Granos y 
Elevadores (Argentine Grain and Elevators 
Commission) was set up, representing the 
farmers, producers’ co-operative societies, 
and the millers. Its work involved the 
improvement of marketing methods and 
general publicity, at the same time raising 
efficiency and reducing the cost of handling 
the crops by means of an extensive system of 
terminal elevators. In Argentina, grain is 
handled and stored in bulk on a large scale, 
and a scientific technique of achieving the 
best results has been evolved over a period 
of years. In 1928 a special commission, 
headed by Dr. Leguizamon, presented an 
authoritative report on the subject to the 
Government of the day, which resulted in the 
preparation of a purely technical report, 





The Grain Elevator Law was passed by 
the Argentine Congress in 1933, which autho- 
rised the Ministry of Agriculture to proceed 
with the national elevator scheme. In 
accordance with the provisions of this law, 
the Ministry appointed a Commission for the 
construction of the elevators, with Sefior Ing. 
Repossini as Director-General. The com- 


port. These comprise the installation at 
Rosario Sud, Villa Constitucién, Quequen, 
and Ingeniero White. The contracts for the 
supply of machinery for the remaining two 
elevators of the first series of six, those at 
Rosario Norte and Buenos Aires, were placed 
with a German firm, but the order for 
Rosario Norte was subsequently cancelled 








plete scheme provides for the construction of 


owing to a change in the Government’s plans. 
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fourteen large terminal elevators to be built 
at the Atlantic and at the river ports, with 
a total storage capacity of 653,000 tons, 
together with 320 country elevators through- 
out the grain-growing areas, with a total 
storage capacity of 622,000 tons. The scheme 
will be put into operation by stages, beginning 
with the erection of terminal elevators at 
Buenos Aires (148,500 tons), Rosario Sud 
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FIG. 4-WHEAT ZONES 


(75,000 tons), Rosario Norte (50,000 tons), 
Villa Constituciédn (54,000 tons), Quequen 
(48,000 tons), and an extension of 62,000 tons 
to the central elevator at Ingeniero White. 
Since 1938 the Government’s programme 
has not made a great deal of progress; that 
which has been made is limited to the four 
port elevators for which machinery is being 


FIG. 3—DIVIDEND YIELDS 


OF BRITISH INVESTMENTS 


No machinery has yet been delivered for the 
Buenos Aires elevator. 

In spite of the difficulties arising out of the 
war, Messrs. Henry Simon have practically 
completed their own contracts, although 
they have been unable to complete certain 
sections of the plants, owing to the fact that 
parts of the buildings are unfinished. How- 
ever, all four elevators for which they have 
supplied machinery are now in partial use by 
the Government for the storage of grain. 

Grain-handling facilities in Argentina are 
not as modern as in the other grain-producing 
countries of the world, such as Canada, the 
States, South Africa, and Australia. A large 
proportion of the Argentine grain crop has 
to be stored in bags piled in the open and 
covered by tarpaulins. Storage in bags is 
expensive and uneconomic, owing to the 
relatively high labour costs, both at the 
railway stations and at the ports. The cost 
of bags is a serious. item, transport is slow, 
and the loading of ocean-going vessels is a 
lengthy business. A great improvement in 
the. Argentine grain trade will be effected 
when the grading system now being intro- 
duced by the Elevator Commission is put 
into force. Argentine grain will then com- 
pare very favourably with that of the other 
chief exporting countries. 

Rosario is of outstanding interest in being 
the second largest grain port in the world. 
Situated on the River Parand, it is about 
200 miles north of Buenos Aires; 40 per 
cent. of the total cereal production of Argen- 
tina is shipped through Rosario. Even 
although there are a number of elevators at 
this port, the new one at Rosario Sud will 
greatly improve grain-handling and storing 
facilities. A large working house accom- 
modates the intake and discharge equipment. 
Grain-cleaning machinery and a number of 
storage and shipping bins are erected at one 
end of the site, witb the main storage building 
adjoining. The reception shed for the rail 
wagons is on one side of the working house 








published in 1930. 


supplied by Henry Simon, Ltd., of Stock- 


and another for road vehicles on the other 
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side. A dryer building, arranged between the 
working house and the main, storage build- 
ings, together with all other buildings, will 
be of reinforced concrete. A conveyor 
gantry, 300ft. long, connects with another 
gantry, 780ft. long, to be constructed along 
the quay front. 

This elevator is of impressive size. The 
total length of the elevator buildings is 
600ft., of which 430ft. is occupied by the main 
storage section. The working house is over 
200ft. high, and the 123 storage bins are 
98ft. deep. The main storage building has 
a capacity of 66,000 tons of grain, and the 
working house bins 9000 tons. The installa- 
tion will have a daily intake capacity of 
6000 tons of wheat, 4300 tons being received 
in railway wagons and the remainder in road 
vehicles. Four rail tracks with siding accom- 
modation for seventy-two loaded wagons of 40 


tons capacity, will be provided, and the wagons 
emptied into eight intake hoppers, each with 
an intake capacity of about 60 tons of wheat. 

This elevator is designed to ship 9000 tons 
of wheat per day, and it will be possible to 
load four vessels simultaneously. Four 
shipping conveyors installed below the 
shipping bins will deliver to a further four 
conveyors in a steel gantry running out from 
the building, and thence to six conveyors in a 
quayside gantry. Ships will be loaded by 
means of eight telescopic spouts. An inter- 
esting feature of this plant is a complete dust 
collecting equipment, the refuse being mixed 
with water and pumped into the river in the 
form of sludge. The elevator will be elec- 
trically driven throughout, and fully equipped 
with electrically operated controls and signal- 
ling systems. 





(T'o be continued) 








A Transportable Boiler Unit 





M\HE accompanying illustrations show one of 

five transportable boiler units which have been 
designed and constructed by Yarrow and Co., 
Ltd., for the Ministry of Supply. Each unit is 
intended to operate in conjunction with a 
2500-kW, B.T.H., turbo-alternator to form a 
self-contained transportable power station, 
capable of working on any site where condensing 
water is available. 

In order to comply with the conditions laid 
down the five following essential requirements 
had to be considered in the design of the units :— 
(1) Each unit has to be suitable for transporta- 
tion by road or rail from one site to another and 
for operation on land or barge in protected 
water. (2) With the exception of certain items, 
it must be possible for the whole of the plant to 
be carried on three sets of bogie steelwork, each 
provided with lifting lugs and designed to form 
the well portion of a road or rail truck by the 
attachment of bogie ends. (3) Each unit has to 
be such that parts can be easily dismantled, 
leaving main sections provided with foundation 
frames each weighing not more than 25 tons, 


at the same time to be reduced to a minimum in 
order to shorten the time required for erection. 
(4) When mounted on the bogie steelwork or on 
a well wagon, with platform height of 2ft 7}in 
above rail level, all sections must pass the Berne 
main line railway loading gauge. (5) The plant 
has to be capable of being started up with a 
power consumption of not more than 10 kW, of 
which only 2 kW is available for the boiler unit. 


ARRANGEMENT OF PLANT 


As may be seen from the accompanying half- 
tone engraving, the steam generating plant is 
divided into three sections in “ train” forma- 
tion. At the extreme left is the first section 
comprising the air heater, forced and induced 
draught fans, chimney, oil fuel pumping and 
heating plant, and the lighting-up apparatus. 
In the centre section is the boiler with its super- 
heater, oil burners and combustion chamber. 
The right-hand section carries the feed and raw 
water tanks, feed pumps, evaporating and 
distilling plant and the water conditioning 
plant. A turbo-alternator and condenser unit, 





exclusive of bogie steelwork. Dismantling has 


not shown in the illustration, forms an extension 


BOILER SECTIONS IN WORKING POSITIONS 





adjoining the feed unit. Alongside are main 
and auxiliary switchgear cubicles. 

On site raw water is supplied to the station 
by @ motor-driven pump, not assembled on any 
of the bogie units, through interchangeable 
lengths of flexible piping, the pump motor being 
controlled by a switch operated by a float in the 
raw-water tank. Oil fuel is stored in two sepa- 
rate cylindrical tanks which are placed along- 
side the air heater unit, oil being supplied from 
rail car barges or road tankers by a motor-driven 
fuel oil transfer pump through flexible piping. 
A small standby hand-operated oil transfer 
pump is provided for use in emergency and for 
transferring oil to the storage tanks before 
plant is started up. 

Some of the leading technical particulars of 
the plant are tabulated below. In brackets 
by each figure are given the results obtained 
in a four-hour, full-rating test to which we 
refer later. 

Total superheated steam . 35,760 lb/hr (36,186) 

Total saturated steam ... . 2,920 lb/hr (2,920) 

Steam pressure at evesgeaiasind 

outlet ... . «+. 385 lb/sq. in. (381) 

Steam temperature at ‘super- 

heater outlet... p 
Feed Sage: entering 
"ae ! ... 124 deg. Fah. (133) 

A drawing Smmataila herewith shows the 
arrangement of the boiler unit. The water-tube 
boiler is of the maker's single-flow type, but it in- 
corporates some minor alterations for the unit to 
comply with the height restrictions imposed by 
the loading gauge. In it a self-draining super- 
heater is mounted between the open-pitched 
screen tubes and the close-pitched top bank of 
tubes. The heating surfaces of the boiler and 
water walls total 3000 square feet, whilst that 
of the superheater is 890 square feet. A 38in 
diameter, built-up, riveted saturated steam 
drum at the top of the boiler is coupled to one 
23in, and two 18in diameter water drums, 
which, like the 23in diameter superheated drum, 
are of hollow forged seamless, steel construction 
and have riveted ends. All tubes are of cold, 
solid-drawn steel, with dimensions as follows :— 
Screen bank and water wall, Ijin. O.D., by 
No. 10 L.S.G.; top bank lin O.D., by No. 11 
L.8.G.; | and superheater 1}fin O.D., by No. 10 
L.S.G. 

The boiler is lined throughout with firebricks, 
and is enclosed by a series of removable 
steel panels bolted to the framework to form 
a gas-tight casing. As the water, superheater, 
and steam drums project outside the main 
boiler casing, they are readily accessible for 


. 690 deg. Fah. (719) 





inspection and maintenance purposes through 
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well-proportioned manholes. Three oil fuel 
burners set at one end of the boiler have 
@ small adjoining working platform, on the 
epposite side of which is the oil-fuel pumping 
and heating plant and the lighting-up apparatus. 
The boiler and superheater drums are covered 
with asbestos mattresses, as are the necessary 
valves and fittings. Piping is insulated with 
composite or magnesia sections and asbestos 
cloth and rope respectively. 


Firinc, DRAUGHT AND AUXILIARY EQUIPMENT 


The oil-firing equipment consists of Wallsend 
Howden duplicate steam-driven, oil-fuel pumps 
having a single fuel heater and duplex suction 
and discharge strainers, all mounted on an oil- 
tight steel tray. This equipment is designed for 
a capacity of 3530 lb per hour. The lighting-up 
equipment is connected to the oil discharge line ; 
it includes a rotary hand pump which forces the 
fuel through a coil heated by a paraffin burner. 
In it is an oil fuel discharge strainer. A Weir 
low water whistle alarm is fitted to the saturated 
steam drum to give an audible warning when 
low water level has been reached. Combined 
































It has a total heating surface of 2700 square 
feet. On the boiler unit is an instrument panel 
carrying a steam flow indicator, pressure gauges, 
draught gauges and a steam temperature 
indicator. 

As stated above, the third section of the unit 
carries the feed and raw water tanks, feed pumps, 
evaporating and distilling plant and the water- 
conditioning plant. The pressed steel sectional 
raw-water tank is 8ft long, 4ft wide, and 4ft 
deep, whilst the two feed tanks are of mild steel, 
welded construction, with capacities of 1500 
and 500 gallons respectively. A Weir seven- 
stage feed pump is driven by a motor of 62 b.h.p. 
at 2950 r.p.m. It has a capacity of 46,000 lb 
per hour at 102/126 deg. Fah., against a dis- 
charge pressure of 480 1b per square inch. A 
single-stage, turbo-feed pump by the same 
makers, which has a similar capacity, is driven 
at 6900 r.p.m. by an impulse steam turbine 
having one pressure and three velocity stages. 
These pumps are designed for steam conditions 
of 385 1b per square inch and 690 deg. Fah. 
The evaporating and distilling plant has an 





hourly output of 1600 lb of distilled water. Its 
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with the whistle alarm is an oil shut-off valve 
by the same makers, which automatically shuts 
off the supply of oil to the burners when the 
water level becomes “ low,” thus providing an 
additional safety measure. An observation 
tank is fitted in the exhaust steam lines from 
the oil fuel heating unit and the heating coils in 
the oil storage tanks to allow any oil leakage to 


be detected and cleared from the system before’ 


the condensate is returned to the clean water 
drain tank. 

The forced-draught fan is driven by a totally 
enclosed fan-cooled motor developing 27-5 b.h.p. 
at 1440 r.p.m., and has a designed capacity of 
15,000 cubic feet per minute at 70 deg. Fah., 
and 5-75in W.G. It is of the Davidson 
double inlet type. A single inlet, induced- 
draught fan of the same make is driven by a 
28 b.h.p. motor at 720 r.p.m., and delivers 
30,000 cubic feet of gas per minute at 525 deg. 
Fah., and 2-9in W.G. The inducéd-draught 
fan bearings are water-cooled by a thermo- 
syphon system with a small water tank above 
the bearings. For starting-up purposes the 
induced draught fan is coupled to a 2} b.h.p. 
motor running at 715 r.p.m., through @ vee rope 
drive and clutch which reduces the speed to 
262r.p.m. Power for this auxiliary motor drive 
is supplied by a small independent diesel 
generator set. 

Adjoining the base of the 24-ft high, self- 
supporting steel chimney is a Yarrow air heater 
of the tubular steel cased type in which the 





VIEW IN DIRECTION OF ARROW “‘C” & 


THROUGH BOILER 


vertical evaporator has copper coils with a 
heating surface of 47 square feet, and is fitted 
with an automatic feed regulator. The brass- 
tubed distilling condenser has a heating surface 
of 60 square feet, and the coil drain cooler one of 
10 square feet. This equipment is served by a 
steam-driven combined pump comprising cir- 
culating, fresh water and evaporator feed pumps. 

Thompson-Kennicott water conditioning 
plant is installed, comprising tri-sodium phos- 
phate equipment with a single-ram pump with 
air vessels and reduction gear unit driven by a 
1 b.h.p. motor at 1400 r.p.m.; also sodium 
sulphite and caustic soda equipment with a 
single ram pump with air vessel and reduc- 
tion gear unit driven by a } b.h.p. motor at 
1440 r.p.m., both sets of equipment having 
chemical tanks, testing sets, &c. 


MaKkeEr’s TRIALS 


An evaporative capacity trial was carried out 
at the maker’s works on the first unit completed 
and sufficient observations were made to enable 
the efficiency to be determined. The test was 
of four hours duration at full rating, oil con- 
sumption being measured in the calibrated 
tanks, and the boiler output determined by 
certified Kent test indicator coupled to the feed 
main. Readings were taken every half minute, 
and the level in the water gauge glass maintained 
constant. The boiler unit was started up using 
the auxiliary drive for the induced-draught fan 
and the hand-operated oil fuel pump only. The 


cold was 1 hour 10 minutes. The time taken 
from full pressure to full load depends, of course, 
on how quickly power can be made available 
for the forced draught fan. 

The results obtained against the design 
requirements are tabulated with the technical 
particulars of the plant on page 29. An overall 
thermal efficiency of 84-13 per cent. was 
determined. 

The trial showed that the plant was capable 
of maintaining an output in excess of that 
required for the turbo-alternator and auxiliaries 
and that, although the primary consideration 
in the design had been evaporative capacity and 
transportability, the overall thermal efficiency 
obtainable is comparable with modern com- 
mercial standards for stationary plants. It is 
understood that consideration is now being 
given to the adaptation of some of these steam 
raising plants to dual firing, including mech- 
anical chain grate stokers for solid fuel. 








Provision of Heat by an 
Electricity Supply Undertaking* 


By R. A. 8. THWAITES, B.Sc. (Eng.), M. Inst. C.E., 
M.I.E.E., M.I. Mech. E.t 


Heat can be provided by an electricity supply 
undertaking either as a high-temperature fluid, 
i.e., steam or hot water, or as electricity to be 
converted into heat on the consumer’s premises 
by means of a variety of appliances, some of 
which are recent innovations. The first method 
has lately been much discussed under the title 
of “‘ District Heating.” }, ?, 3 

With regard to the second method, outstand- 
ing examples of recent innovations are :— 

(a) Induction or eddy current heating, for 
such purposes as surface hardening or melting 
metals. 

(b) Dielectric heating of plastics and ply- 
wood. 


and enamel. 

(d) Thermal storage for 
buildings. 

(e) The use of the “ heat pump ” for similar 
purposes, 


heating large 


District HEATING 


and collectively they make the major contri- 
bution to the smoke nuisance. 

The following comparative working efficiencies 
are striking :— 


Per cent. 
Open fires and fire-back boilers = 15-20 
Closed (slow-combustion) stoves... = 25-40 
Small central heating units ... - = 30-50 
Small factory heating units ... = . 30-60 
Large central heating units ... = 60-70 
District heating schemes = 65-80 


It is evident therefore that, compared with 
open fires, great economy in the use of fuel 
should result from district heating, in addition 
to which the emission of smoke would be 


An alternative line of approach is to consider 
the efficiency at which electrical energy is 
generated in @ modern condensing power 
station. According to the latest available 
statistics regarding generation of electricity in 
Great Britain, published by the Electricity Com- 
missioners for the year ended December 31st, 
1938, the best station operated at a thermal 
efficiency of 27-85 per cent., based on units sent 
out. This figure has since been improved upon, 
but day-to-day efficiencies in excess of 35 per 
cent. are not likely to be achieved in the imme- 
diate future. 

In operating a modern power station, 
approximately 60 per cent. of the heat in the 
coal consumed is wasted in warming up either 
river water or the atmosphere. The tempera- 
ture at which such heat is rejected is usually 
about 60 deg. to 80 deg. Fah., and the heat is 
therefore too low in grade for useful applica- 
tion. This temperature can, however, be raised 





* Abstracted from a paper read at the Jubilee Con- 
vention of the Incorporated Municipal Electrical Asso- 
ciation, June, 1946." ~ 

t Chief Engineer and Manager, Electricity Department, 








gases flow through and the air across the tubes. 


time taken to reach full boiler pressure from 


Manchester. 


(c) Infra-red radiant heat for drying paint 


Open fires are admittedly wasteful of fuel, 
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to any degree by arranging for the absolute back 
pressure of the turbine exhaust to be suitably 
raised, and, although the amount of steam 
required per kilowatt-hour is thereby increased, 
yet a combined electricity-cum-heat station can 
be operated at a thermal efficiency of the order 
of 70 to 80 per cent. 

[Here the author reviewed some of the early 
district heating schemes :—(i) The Manchester 
project, inaugurated in October, 1911, supplying 
exhaust steam from the “city stations,” 
augmented by a certain amount of live steam, 
to a large city office and warehouse. The system 
was extended and now supplies twelve con- 
sumers with an aggregate of 50,000,000 lb of 
steam per annum. (ii) The scheme of the New 
York Steam Corporation, supplying part of the 
borough of Manhattan City at an average 
selling price of about 1 dollar per 1000 1b of 
steam. (iii) Two schemes carried out in 1920 


heating and “ topping-up.” 
Particulars of Wythenshawe District Heating Scheme, 


Area of estate, acres (approx.) 1257 
Number of three-bedroomed houses 6121 
Number of flats (various sizes) 2464 

7585 


Hot water: 40 gallons per household per day 
at a temperature of not less than 130 deg. 
Fah. 

Background heating: Radiators to provide a 
minimum temperature of— 

Bedrooms and bathroom ne 

Kitchen, scullery (or utility room), 
OD Sse rinegs | Vive!” daa? tiga foes 

Living-room ,.. ... « 


50 deg. Fah. 


60 ” 


Heat Requirements.—For the Manchester 
type “A” house (three bedrooms, 850 square 





feet floor area and 6800 cubic feet contents), 


provided in each house, and that tenants would 
use electric radiators or gas fires for emergency 





pipe of the circuit. Similarly, hot water from 
the main would pass through a calorifier placed 
in the cylinder of each house and back to the 
return main. The same water would then be 
repeatedly circulated (except for fresh water 
introduced to make up small leakages). This 
system will permit the use of steel pipes with 
welded joints and a calorifier in each domestic 
cylinder should discourage the excessive con- 
sumption of hot water. 

Estimates of Cost and Revenue,—The accom- 
panying table gives the estimate of capital 
expenditure, operating costs, and income, as 
prepared for the Manchester Corporation by a 
firm of consulting engineers. It will be noted 
that the estimated capital cost is £1,621,000. 
The Department of Scientific and Industrial 
Research had prepared a scheme for a hypo- 
thetical area and applying this, with the neces- 
sary adjustments, to Wythenshawe, it appeared 





Wythenshawe District Heating Scheme (excluding Industrial Areas) 














































































































































































































EstTIMATED EXPENDITURE. Estimavrep INCOME. 
i il Full residential area Full residential area and civic centre. 
Loan | Interest and civie centre areas ntact 
Capital Costs and Annual Capital Charges. period,| and $$$, —_—___ Ke: Weekly 
years. | sinking | Capital | Annual Type of building and floor area, No. off| tariff. | Annual tariff, 
fund, cost. charges. 

ee: Percent. £ £ s. d. £ s. d. 
Land for boiler-house, railway siding and sub-stations} 60 4-0089 3,600 144 A.2 house, 843 sq. feet ... 286 | 5 0} 3,733 12 0 
Building work in boiler-house, siding and sub-stations} 30 5-4371 106,500 5,791 A.2 Cottage flat, 880 sq. feet 1142 |5 2 | 15,526 11 0 
Plant in boiler-house and sub-stations 20 7°0361 697,462 49,074 A.3 house, end condition, 996 sq. feet... -| 130015 9 19,435 0 0O 
Mains, tounk and secondary distribution 30 5-4371 473,380 25,738 A.3 house, incorporating passage, 898 sq. feet} 1160 | 5 44 | 16,211 0 0 
Ducts for distribution mains... -| 30 5+ 4371 340,000 18,486 | A.3 Standard, 898 sq. feet 536 | 5 43 7,490 12 0 
Total, capital cost and annual capital charges ... £1,620,942 | £99,233 A3, internal angle, 1046 sq. feet 224 |6 2} 3,627 17 4 

Fixed Operating Costs. A.3 external angle, 979 sq. feet 480 | 5 10} 7,306 0 0 

Maintenance and administration ... 22,100 B.4 house, 1179 sq. feet ... 510 | 7 03 9,364 15 4 
Shift engineers and labour for operating boiler-house 8,280 A.1 flat, 450 sq, feet 62 | 2 8} 439 16 8 
Total, fixed operating costs oe £30,380 | £30,380 A.2 flat, 711 sq. feet 858 | 4 3 | 9,480 18 0 
= sO perat ing Costs which vary with Load. A.3 flat, 788 sq. feet 280} 4 7 | 3.336 13 4 
oes $$$ $___—___—_ — | —____—__ Sen east aes ee 
Coal, 51,996 tons per year at 42s. 6d. per ton ... 110,492 Single person’s flat, 298 sq. feet 385 | 1 9} 1,793 7 @ 
Ash ‘removal, 5200 tons per year at 2s. 6d. per ton ... 650 Aged person’s flat, 412 sq. feet 317 | 2 54 | 2,026 1 0 
Water, including chemicals for conditioning 1,500 Low-density dwellings 405 | 7 03 7.436 17 4 
Total operating costs, which vary with load £112,642 {£112,642 : 

$$ ———_— — Average Corporation dwelling AB Re A pest 5 1 

Voids. 

Corporation houses, 0-5 per cent. of £98,827 494 on 

eh 95a GREG” SRDS NBT AT Ta aa = —__—|_————— } Public buildings 43.550 0 0 
Low-density houses, 2 per cent. of £7,327 ... 147 = — - 

tet et an —_—|—-_—- } Sale of electricity—16,000 kW at Maximum 
Total, voids | £641 641 demand rates... ... 34,200 0 0 
Rates, as given by city treasurer ... 21,000 58,640,000 units /annum 79,164 0 0 
ToraL ANNUAL EXPENDITURE | £263,890 Toran ANNUAL IncomE £264,123 1 0 














for providing hot water to the Blackley and 
West Gorton housing estates in Manchester. ] 


A Mopern District Heatine ProrosaL 


Neither of the projects previously outlined 
fulfilled the essential requirements of an up-to- 
date district heating scheme. The highest 
efficiency in utilising the heat content of the 
coal burned can only be attained when the 
following factors are present :— 

(i) A relatively large number of premises in 
a compact estate shall be supplied with heat for 
building warming, and also with hot water for 
domestic and industrial purposes. 

(ii) Power shall be abstracted from the steam 
(and converted into electrical energy) before the 
heat is sent out from the station. 

(iii) The load factor of the system shall be 
maintained at a high figure by providing the 
heat requirements of a combination of dwellings, 
shops, public buildings, and industry. 

These conditions are likely to obtain in the 
new estate which the Manchester Corporation 
has planned to build in the undeveloped part of 
Wythenshawe, which lies immediately south of 
the Altrincham Road. Some details of the 
district heating scheme prepared for this area 
may therefore be of interest.* 

Calculations were based on the assumption 


the heat requirements were assumed to be as 
follows :— 


Therms per annum. 


Space heating ... 586 
Hot water service 175 
Total ... 761 


Flats were assumed to require 80 per cent, of 
the above. 

Incidentally, it is calculated that similar 
existing houses burning 5 tons of coal a year, 
and making a modest use of electricity or gas, 
obtain only some 280 useful therms per annum, 
which is inadequate for comfort. The recom- 
mendation to provide nearly three times this 
latter amount of heat is supported by the 
recently issued Simon Report, 

Thermal Heat Stations.—The scheme envisages 
one boiler-house and generating station at 
the north-western end of the area, adjacent 
to a site scheduled for industrial develop- 
ment with, in the final stages, a second 
heat station at the south-eastern end of the 
area, The distance between the two will be 
about 3 miles and both will have access to 
main line railways. P 

Distribution Circuits.—From the flow pipe 
on the heating surface main a connection would 
be made to each house, the hot water passing 





that a smokeless fuel-burning grate would be 





through the radiators and back to the return 


that the capital costs might be as high as £2} 
million. On the other hand, the Ministry of 
Fuel and Power appear to agree that the esti- 
mated capital costs shown in the table are 
reasonable for the type of scheme envisaged. 

This scheme has been given preliminary con- 
sideration by the Manchester City Council, but, 
in view of its magnitude, further investigations 
are being undertaken in consultation with 
Government Departments on all aspects of 
district heating. 

{Here the author summarised the general 
position of district heating by quoting from 
page 10 of the Simon Report.*] 


TEMPORARY BUNGALOWS 

While district heating is being further investi- 
gated, temporary bungalows are going up in 
large numbers, and the majority of members of 
the I.M.E.A. will be concerned with supplies of 
electricity to suck dwellings, particularly for 
various heating applications. 

Manchester is expecting to have approxi- 
mately 3000, and so far as the heating and 
cooking is concerned, there are two categories— 
** all-electric houses ” and “‘ gas-electrie houses.” 
In both cases there is a coal fire in the living- 
room, with a fire-back boiler. 

The “ all-electric house ”’ is fitted with :— 

Eight lighting points, one 4-kW electric 
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cooker, one 3-kW electric wash boiler, one 
2-kW- immersion heater, six socket outlets, 
and one electric refrigerator (to follow). 
In the “ gas-electric ” house the installation 
is similar, excepting that a gas cooker and a 
wash boiler are installed, and there is to be a gas 
refrigerator to follow. 
An analysis of the replies to a questionnaire 
regarding the consumption of electricity of 131 
houses (divided between Ashton-under-Lyne, 
Chester, Liverpool, Salford, and Manchester) 
over a relatively short winter period shows that 
the average is about 50 kWh per week. On 
this basis, and assuming an average charge of 
9d. per week plus $d. per kilowatt-hour, the 
cost works out at :— 


s. d. 
Fixed charge ... ....... 0 9 
oy Serra | 


2 10 per week 

More recent figures for twenty similar bunga- 
lows in Manchester taken over a full winter 
quarter shows an average of 46 kWh per week. 
Even when the cost of solid fuel is included, 
the proportion of the family income devoted 
to fuel and light is surprisingly small through- 
out the country, as the following extracts from 
a recent Stationery Office publication® indicate : 


Year ended 1945: National Expenditure on (£ million) 
Fuel and light— 


Electricity ieee <i wee. aoe 
SOON cacn; Ses caps deer See ase, cae 
Coal Se. cap) aes oye 48s ee Te 
oo a ee oe ee 28 
Total 265 
Tobacco— 
Cigarettes ...  ...0 0... 20. ose eee 469 
WORM sis ces cg% des o6n. 038), 608 79 . 
Total 548 
Alcoholic bev e- 
Beer ... .. ase 550 
Other . : 135 
"Total 685 


It will be noted with some surprise that the 
average family spends on electricity only one- 
tenth of the sum devoted to tobacco; only 
one-twelfth that on ‘‘ drink”; and that the 
total cost of fuel and light is less than one- 
quarter that expended on tobacco and “ refresh- 
ment.” 

These figures may be useful when replying 
to any consumer who complains that his elec- 
tricity bill is too high, and that he “ cannot 
afford it.” 


SPECIAL APPLICATIONS 


In most of the applications set out below, 
high-frequency current or radiant heat is 
employed. The expression “high frequency ”’ 
is often used rather loosely, e.g., we speak of 
high-frequency induction furnaces, meaning 
frequency which is a small multiple of 50 cycles 
per second. At the other extreme, we have 
dielectric heating using frequencies of up to 
20 million cycles per second. 

Induction or Eddy Current Heating.—This is a 
method in which heat is generated within the 
article itself and falls under two main categories. 

(a) Melting Metals: This application is by 
no means new and has been in commercial use 
both for steel and non-ferrous metals and alloys 
for some twenty years. 

The author’s first experience in this direction 
was in 1927 when negotiating for a supply of 
150 kW for a 5-cwt steel-melting furnace to 
be installed at the works of Samuel Fox and 
Co., Ltd., Stocksbridge. This was the first 
commercial high-frequency furnace installed in 
the Sheffield district. Since then, capacities 
have progressively increased to 5 tons and 
upwards. For still larger capacities, arc 
furnaces (up to 30 tons) are employed. 

In melting steel audio frequencies of the order 
of 500/5000 cycles per second are employed. 
Originally, audio frequencies were used for brass 
melting, but more recently, with improved 
designs, normal frequencies have been employed 
thus avoiding the use of frequency changers. 

(6) Surface Treatment of Metals: Eddy 
currents are being increasingly employed for 
the surface hardening of steel parts, in which a 
tough interior is required with a surface resist- 
ant to wear. 7, ® 

The old method of case-hardening by car- 
burising involved a double quenching and 
resulted in distortion to a greater or lesser 
degree, so that subsequent grinding was 


When radio frequency currents are induced 
in a piece of steel they are confined to the surface 
due to the well-known skin effect, so that heat 
is only produced in the peripheral layers. If 
the applied power is sufficiently large and the 
frequency suitable (about 500 kilocycles per 
second), the surface will quickly reach harden- 
ing temperature (approximately 850 deg. Cent. 
for carbon steels and up to 950 deg. Cent. for 
alloy steels), and by immediately quenching the 
article the surface will harden. As the interior 
will have been heated very little, it will remain 
tough and distortion will not take place. More- 
over, if the hardening is only required up to a 
depth of 1 mm. or less, quenching is unnecessary, 
because the cool interior will chill the surface 
sufficiently rapidly to cause it to harden. 
Articles treated by this method are gear wheels, 
crankshafts, brake drums, &c. 

(c) Specialised Applications *: From a number 
of specialised applications the following have 
been selected :— 

(i) Hair-pins hung on racks are raised in 
temperature to 550 deg. Fah. in half a second 
for automatic tempering. 

(ii) A mixture of powder metal and diamond 
dust heated to 1400 deg. Fah. in ten seconds 
produces an excellent grinding wheel for certain 


special purposes. 


Infra-Red Radiant Heat.8—Electric lamps 
were first introduced for process heating shortly 
before the recent war. The position of infra- 
red rays in the electromagnetic spectrum will 
be noted. Their frequency is of the order of 
10'4 cycles per second, and the wave length 
between 1 and 5 microns, Seeing that the lamps 
give a blaze of light, it may be asked why this 
class of radiation should be designated ‘“‘ infra- 
red,”’ as such rays are invisible. The answer 
is that the incandescent lamp has a low effi- 
ciency as a light source, and the maximum 
emission occurs in the spectral region between 
1 and 3 microns wavelength. 

The reflectors employed must therefore have 
a high efficiency at these wavelengths. Gold 
and rhodium-plated reflectors are both exten- 
sively used in this country—gold has the 
higher reflectivity, but rhodium is more durable. 
The lamps are run at from 300-500 deg. Fah. 
below the temperature of a lighting filament, 
and therefore have a long life. 

This application was introduced extensively 


and enamelled articles. The banks of lamps are 
heavily rated, up to 860 watts per square foot. 
The proportion absorbed by the articles under- 
going treatment may be as high as 60-70 per 
cent. of the lamp outupt. 





(iii) In one factory more than 250,000 square 
feet per day of strip steel is blued by induction 





Building Heating by Thermal Storage.— 
“* Off-peak ” electricity for heating large build- 



































Carliol House, Large Central Manchester 
Item. Newcastle- warehouse in Library, Town Hall 
on-Tyne. Manchester. Manchester. (new portion). 
Means of heat transfer ... .| Panel type radia- Radiators. Part “plenum,” | Mainly ceiling 
tors part radiator panels 
Conditions of ventilation All windows per- All windows 
manently closed | closed. Appreci- | Mainly by open 
able recirculation windows 
of air 
Capacity of building (1000 cubic feet) 1750 1800 3465 4900 
Rating of electric boilers (kW) ... < 1200 2x 750 £3000 x 3000 
Electricity eae - kWh - 
annum)—192 1-1 - _- — 
1936 ie He, seme Not known 1-82 2-12 - 
1937 a ae a be 1-60 1-97 — 
ERR 4 ast nd eae a0 * 1-48 1-68 — 
1939 1-43 1-89 4-84 
1940 1-49 1-99 4-53 
1941 1-49 je i 4-13 
1942 1-48 1-93 4-17 
Average consumption in kWh me 1000) 
cubic feet per annum ... .. : 630 855 550 | 900 











heating in an eighteen-turn coil requiring 
80 kW. Formerly a 30ft. diameter bath con- 
taining 100 tons of molten lead was used. 
Dielectric or Capacity Current Heating.—This 
is another method in which heat is generated 
within the article itself, and is finding new 
adaptations every day.®, 1° 

Dielectric heating is applicable only to 
materials normally considered poor conductors 
of electricity, and when the electrical resistivity 
is below 1000 ohms per centimetre, it is often 
possible or necessary to use some different 
technique. 

The frequencies employed are in the mega- 
cycle radio band and at the moment it appears 
undesirable to use frequencies above 20 mega- 
cycles when powers higher than 20 kW are 
involved. 

A typical application is the preheating of 
thermo-setting synthetic resins (plastics), in 
preference to applying heat externally by raising 
the temperature of the platens. The result is 
a@ saving in time and more standardised pro- 
ducts, because the heat is uniformly distributed, 
particularly in the interior of the moulding. 
Other outstanding applications are (a) the 
setting of synthetic resin adhesives in the manu- 
facture of plywood, and (6) the spot-glueing of 
veneers to hold the assembly together while the 
remainder of the glue is setting. 
Specialised Applications®: The following are 
two examples selected from many :— 

(i) Poly-styrene patterns can be melted 
out of centrifugal casting moulds with a great 
saving of time. 

(ii) Very high temperatures can be obtained 
economically by this method, e.g., 5000 deg. 





necessary. 


} 


ings is attractive to the supplier, and enables 
much lower prices to be quoted than those for 
unrestricted use, to the advantage of the pur- 
chaser. Electricity at high voltage is used to 
heat water, which is retained in a bank of 
thermally insulated storage tanks. This heating 
takes place during the night and the stored 
hot water is pumped round the building on the 
following day, giving off its heat either to the 
orthodox type of hot water radiator, or to 
embedded ceiling coils, or to heater coils in a 
plenum (or air heating) system. 

The first large installation in this country was 
put in by the North-Eastern Electric Supply 
Company, Ltd., at their head office in Newcastle 
(Carliol House) in 1928, and was at that time 
reputed to be the largest of its kind in the 
world. 

Certain figures relating to three large systems 
fairly recently installed in Manchester are given 
above, and those relating to Carliol House are 
set alongside. With regard to the figures for 
annual electricity consumption, the first in each 
column represents the first full year of opera- 
tion of the particular installation, and illustrates 
the now well-known fact that in large buildings 
it takes about two years for the initial drying- 
out process to be completed, after which the 
consumption becomes relatively stable. The 
variation in annual consumption then depends 
upon the severity of the winter. 

Heat Pump.—Electricity may be regarded 
as “high-grade”’ energy, and from thermo- 
dynamic considerations it is not efficient to 
convert it directly into low-grade heat for warm- 
ing a building. For such a purpose, it is better 
to reverse the thermodynamic cycle which takes 





Fah. to fuse thorium oxide. 


place in a heat engine. By this means it is 


during the war, for the rapid drying of paint . 
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possible to raise to any desired extent the value 
of existing low-grade energy. This latter may 
be obtained from water from a neighbouring 
stream, lake or pond, from cooling water at a 
power station (preferably after it has passed 
through the condenser), or from the outside 
atmosphere. In all cases, excepting the last- 
named, the results likely to be achieved are 
quite definite. Using the atmosphere, however, 
is more difficult and the problem is by no means 
solved. This stepping-up process can be carried 
out by a “‘ heat pump ” against the expenditure 
of high-grade energy which amounts only to a 
fraction of that necessary to produce the same 
amount of heat directly. The ratio of the 
latter to the former is called “ coefficient of 
performance.” 

The idea of the heat pump is not new, having 
been first suggested by Lord Kelvin nearly 100 
years ago. It is fundamentally the same in 
principle and operation as the ordinary com- 
pressor type domestic refrigerator, except that 
provision is made to utilise the heat given up by 
the condenser instead of discarding it. 

The theoretical coefficient of performance for 
any given set of conditions can be calculated 
by the applications of the Second Law of 
Thermodynamics. It will be noted that the 
lower the temperature difference, the better the 
performance. 

(The author illustrated this point with the 
help of two curves showing the theoretical 
efficiency of the heat pump and the efficiency 
attainable in practice. ] 

There are some thirty or forty heat pumps in 
operation in the United States, and a number in 
Switzerland, for warming large buildings, but 
little has so far been done in this country. 
Members will therefore have seen with interest 
the recent description in the electrical Press of 
an experimental unit (largely home-made) 
installed last year by the Norwich Corpora- 
tion electricity department!* for warming a 
500,000 cubic foot building. This latter was 
constructed in 1940 and was initially heated 
by coal-fired boilers. A direct comparison 
between the two methods will therefore be 
possible. Meanwhile, preliminary tests indicate 
the actual coefficient of performance to be not 
less than 2-5. In the opinion of the author, 
the heat pump has a promising future. 

It will be gathered from the foregoing review 
that there is a wide diversity of applications 
available to electricity undertakers in supplying 
heat for both domestic and industrial purposes, 
It is for the undertakers themselves to take 

advantage of the coincident circumstances of 
the rehousing of the population and the rehabili- 
tation of industry, by making the most of this 
unique opportunity. 
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The Empire Scientific 
Conference 


THE Royal Society’s Empire Scientific Con- 
ference, which was opened by H.M. The King 
on June 17th, held its final session on Monday 
last, July 8th. The Conference agreed upon 
many recommendations, covering a wide range 
of scientific subjects of importance to the 
Empire at the present time. These recommen- 
dations have been forwarded to the Official 
Scientific Conference, consisting of civil service 
scientists from the United Kingdom, Dominions 
and Colonies, which will consider means of imple- 
menting the recommendations, bearing in mind 
the shortage of manpower, buildings and in 
some cases of money. 

The following recommendations are amongst 
those which will be of particular interest to 
engineers : 

The Conference agreed that the use of radar 
would much reduce the time required for the 
making of maps. In view of the importance of 
completing the topographical mapping of 
various parts of the Commonwealth for the 
purpose of economic development, it was sug- 
gested that research and development in radar 
and photographic equipment and techniques 
in air survey should be vigorously pursued, and 
that the appropriate authorities should be 
approached with a view to increasing the 
number of persons trained to conduct further 
research in these subjects. 

After reviewing the position regarding the 
mineral resources of the Commonwealth in 
relation to the serious present and threatened 
further shortage of many important key 
minerals, the Conference agreed that a much 
increased Empire effort is required in all aspects 
of geology, geophysics, mineralogy, process 
metallurgy and in the compilation of reliable 
data on which estimates of present and future 
supplies of minerals may be made. It was 
therefore recommended that a Commonwealth 
organisation should be established with head- 
quarters in the United Kingdom to include the 
following functions, some of which are per- 
formed already by the Imperial’Institute :—To 
act as a clearing house for information on the 
scientific and economic aspects of the mineral 
resources, mineral production and metallurgical 
industries of the Empire ; to institute, in con- 
cord with the various Governments of the 
Commonwealth, standard methods of recording 
figures of production, trade and resources in 
mineral and metallurgical products; to pro- 
mote the exchange of information regarding 
the estimation of mineral reserves and/or to 
publish estimates at suitable intervals ; to pro- 
vide an information service dealing with pub- 
lications concerning all branches of geology, 
mineralogy, paleontology, geochemistry, 
applied geophysics, ore dressing and produc- 
tion metallurgy ; to refer to suitable specialist 
institutions for advice or investigation, mineral 
problems and specimens, for the study of which 
facilities may not be available at the time in 
most parts of the United Kingdom, Dominions 
or Colonies ; and to advise on the extension of 
existing, or establishment of new, institutions 
as may from time to time be considered neces- 
sary to meet the requirements in these respects 
of the Commonwealth. 

Greater uniformity in standards of measure- 
ment was another subject considered by the 
Conference, which suggested that early steps 
should be taken to eliminate the slight differ- 
ence in the values of the yard and pound at 
present in use in the Commonwealth and in the 
United States of America. It was recommended 
that discussions should be pursued with the 
appropriate authorities in the U.S.A. with a 
view to reaching mutual agreement on this 
question, as a basis of recommendations to 
Commonwealth authorities, and that the 
Director of the National Physical Laboratory 
should act in this matter on behalf of national 
laboratories in the Commonwealth. The Con- 
ference suggested that the reformed units 
should be precisely related to the corresponding 
metric units, and that tentative values for 
conversion factors should be as follows :— 





Conference advocated the adoption of the 
metric system in all fields of science, stating 
that if textbooks and scientific data or memoirs 
are expressed in systems other than the metric, 
conversion factors or the metric equivalent 
should be included. Other recommendations 
on this subject were that the Dominions and 
India should participate in the organisation of 
the Convention du Metre, and that there should 
be meetings at suitable intervals of representa- 
tives of the Commonwealth national labora- 
tories to consider the maintenance and uni- 
formity of standards of measurements and 
general programmes of research regarding 
fundamental scientific standards. It was felt 
that the National Physical Laboratory in the 
United Kingdom should act as the co-ordinating 
body, and the Conference emphasised the 
importance of mobility of workers between the 
various laboratories, It was also considered 
that within the Commonwealth there should be 
organised a service of radio transmissions at 
standard frequencies which, together with 
those of the U.S.A., would suffice to meet the 
needs of the Empire, and that the United 
Nations Standards Organisation be asked to give 
consideration to the question of nomenclature 
and symbols at the international level, taking 
into account, as far as is practicable, both 
scientific and industrial usages. 








Reconstruction in the City of 
London 


In July, 1944, a report on reconstruction in 
the City of London, prepared by the Improve- 
ments and Town Planning Committee, was 
presented to the Court of Common Council. 
Subsequently, the Minister of Town and Country 
Planning suggested that the plan outlined by 
the report should be abandoned, and that a new 
attempt should be made to replan the City of 
London. Towards the end of last week. there 
was published an interim report to the Improve- 
ments and Town Planning Committee, which 
has been prepared by the joint consultants, 
Dr. C. H. Holden, F.R.1.B.A., and Professor 
W. G. Holford, A.R.I.B.A. Amongst the pro- 
posals made in this report there is a suggestion 
that the road system of the City of London 
should be designed now to carry twice the pre- 
war volume of traffic within the next thirty 
years. Two new roads, the earliest to be built 
in the main devastated area, would run west- 
east from Falcon Square to London Wall, and 
north-south from Moorgate by Guildhall to a 
new road junction at. the Cannon Street—Queen 
Victoria Street crossing, while two arms of a 
special road, approximately 80ft wide, are 
planned to start from Holborn Circus and 
Aldgate, meeting in a new forecourt and omni- 
bus station at Liverpool Street. Other recom- 
mendations are that Thames Street should be 
substantially widened and, with a portion of 
Queen Victoria Street, should eventually pro- 
vide an upper level road, with restricted access, 
from Blackfriars to the Tower; a circuit of 
inner distributive roads, with an average 
width of 64ft, for mixed traffic; and the new 
junction at Queen Victoria Street to be treated 
formally and opened out, via a widened Cannon 
Street, into the St. Paul’s precinct. The report 
proposes three main zones for the City—for 
offices, warehouses and for mixed uses—with a 
zone for special buildings. Shops and other 
ancillary buildings are included in the plans for 
each zone. Mention is made of a control of 
building bulk and form, of a kind somewhat 
different from that previously exercised, and 
the need is stressed for maintaining a high but 
flexible standard of building development. 
Other matters dealt with are the wholesale 
markets, including traffic problems at Billings- 
gate; the zoning and treatment of the river 
front ; and the need for and general location of 
car parks. The plan provides for the recon- 
struction of the City in two stages, the first 
stage to take from eight to ten years, and the 
second stage to be complete within the next 
thirty years, although it is pointed out that 
there might be an overlap into a third 





1 yard=0-9144 m exactly, or lin=25-4 mm; 
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1 lb=0-45359237 kg or 0-4535923 kg. The 
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DEATH 


On July 6th. at Bromley, Kent, James CoNnacHER, 
M. Inst. C.E., for over forty years chief advisory 
engineer to Sir Robert McAlpine and Sons. 











THE WILL TO WORK 


Mucz# has been said and written about the 
difficulties incident to securing a maximum 
output from the industrial field on account 
of the shortage of labour and the large 
number of skilled men, not only in the forces, 
but also being called up for service, while the 
troubles resulting from failure to obtain 
suitable material and the stranglehold of 
certain controls have been stressed. As 
might be expected the requirements to meet 
total war vary considerably from those of 
peacetime. As an example, it may be stated 
without fear of contradiction, that the war 
was a steel war, and the need for iron castings 
rapidly decreased. Moulders left the 
foundries for more lucrative émployment, 
from which they are naturally loth to return, 
while very few moulder apprentices were 
taken on, the consequence being that there 
is now a marked shortage, and at the same 
time a crying need for iron castings. Mecha- 


nisation can be but a palliative, and it will 


3] year out, without losing a “‘ quarter. 


ithe last century, but we can 


ironfounder can satisfy all his customers. 
The foregoing problems have been freely 
discussed, but thereis another equally import- 
ant one which has not been so much under 
the limelight. Given the labour, guaranteed 
abundant supplies of the most suitable 
material, shall we even then be able to get 
the best from our factories ? 

On going round a number of important 
works the conclusion is definitely reached that 
there is not everywhere the same enthusiasm 
that was evidenced in years gone by, 
and that it is desirable that something should 
be done to inspire all ranks with the will 
to work, and to reawaken the pride in 
one’s work. Gone are the days when the 
apprentice started his work at 6 a.m, 
and endeavoured to carry on, year in, 
” After 
his long day in the shops he proceeded to 
night classes, with a view to being one of 
those mechanics of whom the country was 
justly proud. We should be the last to 
advocate a return to the gruelling con- 
ditions which obtained at the end of 
still long 
for some of the enthusiasm of those 
days. Admittedly, with mass and line 
production so much to the fore it is not 
as easy to maintain interest as it was when 
apprentices were entrusted with the building, 
say, of an auxiliary engine, scraping its bed- 
plate and bearings, and the like, as well as 
doing the final assembly, but, now-a-days, 
it is at least customary to give a lad a 
chance to go through shops and offices 
which were denied his predecessors. It has 
been abundantly proved that, given a suffi- 
ciently cogent reason, the will to work can be 
relied upon. There was a commendable readi- 
ness to forgo the Whitsun holidays when 
Hitler invaded the Low Countries, and again, 
after Dunkirk, production increased by leaps 
and bounds. Management and workers alike 
appreciated the seriousness of the moment, 
and gave unstintingly of their best. It was 
but natural when the horrors of flying bombs 
and rockets were over, and when victory was 
won, that there should be a _ certain 
slackening of effort, but it is to be feared 
that the real will to work has not every- 
where returned, perhaps because the present 
serious position is not fully recognised. If 
everyone was assured that we could not 
possibly maintain our industrial standing 
unless all worked together to that end, there 
would be more hope of a rapid recovery. 
Broadcast appeals may serve a useful purpose, 
but there is always a latent suspicion that 
each one is but a new “ political stunt ” to 
entrap the unwary. Certainly, judging by 
results, something far more effective is 
necessary. The inculcation of a team spirit 
in any concern is of inestimable value, and 
conferences at which both employers and 
employed meet together help towards that 
great end. It is doubtful whether the trade 
union leaders fully realise their great respon- 
sibility in this matter, for it is they, 
rather than the politicians, who can secure 
results. A disquieting feature, however, is to 
be found in the way that sound advice is so 
often ignored, and less responsible elements 
introduce different counsels, with the result 
that unofficial strikes are all too common. 
Such thoughts as the foregoing tend to 
throw us back on the individual, and the 
necessity of convincing every man and woman 


of the country’s recovery. We have men- 
tioned Dunkirk, in which case results were 
evident soon afterwards, and the troops were 
equipped. But perhaps now-a-days, results 
are too little in evidence, since goods are 
produced for export, and the worker sees little 
signs of greater prosperity, nor even more 
amenities for himself and his family. Indeed, 
bis conditions are more austere, and his food 
has become less varied and less attrac. 
tive, so that a spirit of frustration has 
replaced that of enthusiasm. The old Latins 
used to say labor ipse voluptas, but now-a- 
days it would seem idle to suggest that work 
in itself is a pleasure ; to far too many work is 
merely a means to an end, and if that end is 
not attainable, effort is bound to slacken. 
If @ man can spend his earnings on what he 
specially desires, be it a bouse, a car, or indeed 
anything else, he may be expected to take 
more personal interest in the pay roll. 
Undoubtedly, we are all suffering from years 
of austerity, But the experiment of easing 
the position by opening home markets to 
a@ greater extent, and thus encouraging 
effort is frowned upon by economists. It 
thus becomes important to face the problem 
squarely, and admit that the will to 
work has in many areas shown signs 
of receding into the background. Then, 
having admitted it, for everyone, be he 
director, manager, or operative to do every- 
thing possible, both by precept and practice, 
to reawaken enthusiasm, and for each and 
all to take a pride in his vocation. 


Why ? 

ASTRONOMERS tell us blithely that we are 
privileged to live at the very dawn of human 
history and progress. They teach that, 
despite the ages that have passed since the 
earth came into being as a planet of the sun, 
that vast length of time counts as no more 
than a minute fraction of the countless ages 
that lie ahead before the universe, impelled 
by the second law of thermodynamics, sinks 
to a “ heat death,” and life becomes no longer 
possible. Moreover, by contrast with such 
an almost limitless future they show that 
man himself was evolved so long after the 
earth was created that the period of his 
development related to the age of the earth 
is no more than a second or two within the 
hour. The human race, it seems, lies yet like 
a babe within its cot, blinking at the light of 
its first day. 

Is it, then, because he is still so youthful 
on the time scale of the universe that man 
persists in asking: Why? Perpetually, like 
an irritating child, he repeats the query, find- 
ing in each answer the root of a hundred more 
such questions, until “‘ Why ? ” and “ How ?” 
echo and re-echo round and about the world. 
As with the growing child, experience has, 
too, brought greater power. Scientific 
curiosity has led to great material gains, 
for engineers, seizing upon the answers, have 
brought to the doors of all luxuries and 
comforts, not perhaps unknown to past 
ages, but at least undreamt of as attainable 
by any except the richest or the most 
extravagant. Itis not strange then that engi- 
neers, in their occasional expansive moments, 
when they contemplate the great ships on 
the oceans, the railways traversing the lands, 
blast-furnaces reducing earths to steel, steam 
driving the machines that bring light and 
heat to every home, and all those other 





that bis or her full effort is an integral part 
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sopher, at least permit us to be miserable 
in comfort, are wont to laud the power 
of man over Nature. Great is the curiosity 
of science! Great the achievements of engi- 
neers! But has man really any power over 
Nature? Control he certainly has. But 
power, surely, is lacking. Water runs down 
from the hills in accordance with a law of 
Nature. Engineers may dam the valley, 
force the water to flow through pipes, and 
give up its energy to turbines ; or they may 
divert the river’s course that it may feed and 
make fertile an arid land. But they cannot 
of its own volition cause it to flow from the 
sea towards its source. Man has but learnt 
by all his striving how to direct and harness 
Nature’s laws to his service or by cunning 
to evade the more disastrous consequences 
of natural causes. He still lives by and is a 
part of Nature. He can, as it were, rearrange 
the world’s furniture. But he has not the 
power to build anew. Like those of a 
new-born babe, his hands are neither aware 
of nor yet even capable of grasping the 
tools with which such work might be done. 
Only in the deep-laid aspirations of his 
imagination does he dare to conjure it 
possible that it could be done. ; 

Fundamentally, why do we ask why ? 
Not, surely, merely to increase our know- 
ledge of Nature’s laws, useful though that is 
known to be, for by that means we achieve 
no more than improved control of something 
presented to us by another. Nor is the 
answer, curiosity, wholly satisfying. For 
why should we want to know ? Basically, it 
is more likely to be a craving for power ; not 
the power to use more intelligently what we 
already have, but the godlike ability to 
create anew something that never existed 
before. Hence, since we think we can see 
already that all the lesser laws of Nature 
centre about the laws of the atom and its 
nucleus, we peer unceasingly into its work- 
ings. For perhaps here at last we shall find 
the answer to that ultimate Why ? that will 
answer all others and provide the key by 
the use of which we shall be able to recreate 
the universe more to our liking. Is that 
dream a mad one? It is to-day certainly 
unlovely. For what has man done with 
his present limited knowledge except 
destroy two cities and their inhabitants 
by the use of a few pounds of uranium ? 
But in the immensely long _history-to-be 
of the human race that terrible action 
may seem merely the re-told story of 
the baby and the matches, an allegory 
to teach man that he must control himself 
before he may aspire to the power to remake 
the universe. For that power he must, if he 
strives for immortality, at some time attain. 
Without it he can look forward over thousands 
of millions of years, it is true. But at the 
end lies only a melancholy doom on a frozen 
planet. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correapondents) 








ENGINEERING SYMBOLS 
Srr,—I have been both interested and amused 
by the views put up by some of your corre- 
spondents. Why should anyone wish to use 
symbols which are meaningless in themselves 


_ and haye to be learnt by heart or explained at 


length ? There seems to be no serious advantage 
in a single letter, Greek or otherwise, for a com- 











pound expression. When I was a student, over 
fifty years ago, I was taught by Professor 
Archibald Barr and Professor William Stroud 
to use in engineering or physical expressions 
forms whose meaning is obvious and need no 
memorising, and which combine readily into 
any mathematical sequence, Your corre- 
spondents have used unital pressures as 
examples. What is wrong with lb/in*, ton/ft?, 
kg/mm*? On this principle density becomes 
Ib/in*, velocity is ft/sec, acceleration ft/sec’, 
and so on. Such expressions fall into place in 
any calculation. Why should a man’s brain or 
notebook be burdened with forms which need 
reference tables and have no direct equivalent 
in other languages, and do not relate foot 
pound second or C.G.S. units to one another ? 
F. L. Watson. 
Leeds 7, July 5th. 





COMPRESSION TESTING OF CLAY 
Str,—The present method of recording the 
compressive strength of clay samples in the 
unconfined compression testing machine is to 
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CLAY TESTING MACHINE 


set in the machine a specially printed rectangular 
sheet of paper which shows the vertical stress 
line for zero strain, but uncalibrated. This line 
must always occupy the same relative position 
on the machine when the test is made. The 
sample is put into the machine and handle A 
is turned until the compressive load is just 
applied. Stud B is then rotated until the 
point C moves on to the zero strain line. The 
position of the pointer is then at the origin of 
what is to be the stress-strain curve. By turn- 
ing handle A the compressive load is applied, 
and a pencil on pointer C traces out the stress- 
strain curve. The paper is then removed, and 
a transparent mask containing a grid which 
represents stress against strain for the machine 
used, and for the loading spring in the machine, 
is superimposed on the paper, so that the zero 
stress and strain mark, and the zero strain line 
on the paper are coincident with those of the 
mask. The maximum compressive strength is 
then read off against the mask from the stress- 
strain curve traced out. 

The use of the transparent mask and printed 
recording sheets may be entirely obviated if the 
mask is engraved on the plate which holds the 
recording sheet, Then, if tracing paper be used 
to record the pencilled curve, the stress index 
may be at once read off, reading the engraved 








mask through the paper. The engraved mask 
must be carefully orientated on the plate. Any 
suitable position for the zero strain line may be 
adopted, but the origin on it must be carefully 
placed, so that when a specimen of the 3in stand- 
ard length is fitted into the machine, zero stress 
and zero strain are recorded at the origin of the 
mask when the loading is just applied, and when 
stud B is properly adjusted. This position of the 
origin on the zero strain line is simply deter- 
mined by putting a carefully made 3in specimen 
into the machine and establishing the position 
of the origin in the usual way. The remainder 
of the mask may then be constructed from this 
origin. 

If during the course of operation of the 
machine the pointer does not align itself at the 
position of zero stress, that is because the 
specimen used is not of the correct length. 
However, when this occurs the pointer should 
be set to zero strain, the test completed, and 
the recording sheet pulled up or down until its 
origin coincides with that of the mask. The 
stress index may then be read off in the usual 
way. To cater for such an eventuality, the 
least requirement for the shape of the recording 
sheet is that it should have one straight edge, 
which is always kept close up against the stops 
D and E. 

The mask can be engraved on the plate with 
any sort of specially sharpened tool, and the 


‘lines blackened in the cuts with a fine drawing 


pen. The former operation is readily performed 
because the plate is generally made of brass. . 

The above method of recording on tracing 
paper has the advantage of eliminating the use 
of printed shéets which may be inaccurate, and 
the results of tests may be recorded immediately 
in the field instead of following the usual prac- 
tice, which is to label each stress-strain curve 
and to preserve the sheets until such time as the 
engineer may sit down and work out his results 
using a transparent mask. 

8. Szrora. 
Soil Mechanics Department, 
Richard Costain, Ltd., 
London, S.W.1, July 8th. 





PATENT LAW 


Sm,—As an outside inventor, the new pro- 
posals on patent law interest me, for although 
I have made a little money in the past from 
patents, I now find it better to work out ideas 
and then put them aside and watch to see them 
come out elsewhere, usually from abroad. I 
have some ideas now which certainly ought to 
be made use of, but the law is so unfavourable 
to inventors who have not the means for 
developing and standing up to the snags in 
patent protection that I find it better to bury 
them. Many good inventions are sterilised 
because a manufacturer cannot afford to spend 
money on them without patent protection. A 
novelist gets free copyright all his life and fifty 
years after without payment of fees, but an 
outside inventor gets no income tax allowance 
for the cost of development, and even patent 
fees are reckoned as capital, while royalties are 
taxed. Hence if a man spends £500 in develop- 
ing an idea and he subsequently ‘gets £500 in 
royalties, he is out of pocket for about £250 for 
giving the nation a useful product. 

One difficulty which has prevented agreement 
is that of compulsory licences, given freely 
without expensive litigation, which wealthy 
companies feel would be a hindrance to their 
undertaking the development of inventions. 
To get round this, patents might be granted on 
cheaper terms to patentees who were willing to 
have them endorsed “‘ Subject to licence fixed 
by the Comptroller.” No doubt many inventors 
would be glad to avail themselves of such terms, 
and the nation would get the benefit of ideas 
which it now has to import from abroad at 
great expense. C. TURNBULL. 








Tynemouth, July 8th. 
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Obituary 





ASA BINNS 


A SEVERE loss has been sustained by the 
general engineering profession by the death 
in Newbury Hospital on Tuesday, July 2nd, 
of Mr. Asa Binns, of 13, Grove Court, Kens- 
ington, S.W.10, in his seventy-third year. 
As many of his friends will know, he had an 
illness early in April, which was followed by 
an operation in London some six or seven 
weeks ago. He made some recovery, but later 
died in hospital at Newbury. Few engineers 
were better known, not only in those great 
branches of civil, dock and mechanical engi- 
neering that he made particularly his own, 
but also in a wider field. For over thirty 
years Mr. Binns served the Port of London, 
and for ten years he 
was the chief engineer 
of the Port of London 
Authority. On his re- 
tirement from that high 
office in 1938 he joined 
the consulting engi- 
neers, Messrs. Rendel, 
Palmer and Tritton, of 
Westminster, and dur- 
ing the last eight years, 
six of them difficult 
war years, he was able 
with his long and 
varied experience of 
dock work to give in- 
valuable advice, while 
he was also chosen as 
an arbitrator in several 
cases of reference. A 
Past-President of the 
Institution of Mecha- 
nical Engineers, he 
took the greatest in- 
terest in its work, while 
only a few months ago 
he was made Presi- 
dent-Elect of the In- 
stitution of Civil Engi- 
neers, and with great 
courage was already 
preparing his Presi- 
dential Address when 
illness overtook him. 


Asa Binns came of 
Yorkshire stock, and 
was born at Keigh- 
ley, Yorkshire, in 1873. 
He received his early 
education at the 
Keighley Grammar 
School and the Tech- 
nical Institute, Keighley, and later con- 
tinued his technical training under the late 
Professor Goodman, at the Yorkshire College, 
Leeds, which at a later date became the 
University of Leeds. He proved a brilliant 
student, and gained several scholarships. 
Leaving college, went into the shops of 
Tannett, Walker and Co., of Leeds, and for 
three years, from 1893 to 1896, was 
engaged on the construction of hydraulic 
plant for dock and harbour work, such as 
cranes, capstans and lifts, in which the firm 
specialised. Like many other successful 
engineers, Mr. Binns gained a Whitworth 
Exhibition during his period of practical 
training. 

In 1896 he went to Ipswich and obtained a 
position in the drawing-office of Ransomes, 
Sims and Jefferies, Ltd., where he remained 
for the next two years. It was in the Janu- 
ary of 1898 when he moved to Hull, that he 
gained his first experience of actual dock 
work in the dock engineer’s drawing-office of 





the North-Eastern Railway Company. 


Shortly before the end of 1898 he came to 
London to join the works department of the 
Admiralty as a draughtsman and designer. 
Later he became a chief draughtsman and 
was employed at London and at the Chatham 
Dockyard, where he was _ subsequently 
appointed temporary assistant civil engi- 
neer, and was made responsible for the 
design of a new electrical power station, 
a building slip, and a dry dock. 

In 1906, on leaving the service of the 
Admiralty, Mr. Binns joined the engineer’s 
staff of the London and India Docks Com- 
pany, one of the concerns which was three 
years later taken over by the Port of London 
Authority. During the three years from 1906 
to 1909 he was resident engineer at the 
London and St. Katherine docks, and had 
full charge of the hydraulic machinery, cold 
storage plant and impounding pumps. On 








ASA BINNS 


the civil engineering side he was responsible 
for the building and equipping of the Den- 
mark shed. Service as resident engineer at 
the Surrey Commercial Docks, with charge 
of the loading machinery, grain-handling 
plant and buildings, followed from 1910 to 
1912. He was responsible for the design and 
building of a timber jetty at the Greenland 
entrance to the dock. In May, 1912, he was 
appointed resident engineer for the Royal 
Albert Dock extensions, which cost more 
than £2,000,000. Outstanding among his 
works was the construction of the King 
George V Dock, which was opened in 1921. 
A full account of that great work, including 
the entrance dock, dry dock and transit 
sheds, was given in a paper Mr. Binns read 
before the Institution of Civil Engineers on 
“ King George V Dock, London,” in 1923, 
for which he was awarded the George 
Stephenson Gold Medal. From 1928 for a 
period of ten years Mr. Binns was chief 
engineer of the Port of London Authority, 
and on his retirement in 1938 his services 





were retained in a consulting capacity. 
Whilst chief engineer he was personally 
responsible for the design and carrying 
out of numerous programmes of work 
for the improvement and extension of 
the docks in the Port. Those schemes 
involved the expenditure of several millions 
of pounds on new docks, warehouses, cold 
stores, and plant. In May, 1932, he pre- 
sented a paper to the Institution of Mech- 
anical Engineers, entitled ‘‘ Recent Devel. 
opments in the Mechanical Equipment 
of the Port of London Authority,” in which 
were illustrated his twenty-five years of work 
with the Port of London Authority, which 
embraced new docks and jetties, electrical 
plant, hydraulic and refrigerating plant, 
pumping equipment for impounding and dry- 
dock work, floating and grain-handling plant, 
and the design and construction of bridges, 
caissons, lock gates 
and landing - stages, 
including the Tilbury 
landing-stage. 





In giving his Pre- 
sidential Address to 
the Institution of 
Mechanical Engineers 
in 1940 Mr. Binns 
again turned to his 
own experience, and 
chose for his subject 
“Mainly the Port of 
London,” taking as his 
sub-title the name of a 
picture in the Guild- 
hall Art Gallery, ‘Toil, 
Glitter, Crime and 
Wealth on a Flowing 
Tide.” Although that 
address had to be 
written under war con- 
ditions, it dealt in a 
most interesting way 
with London’s dock 
system. Mr. Binns 
took the opportunity 
to express his strong 
opposition to the build- 
ing of a Thames bar- 
rage, and spoke of the 
new developments in 
cold storage, the mech- 
anisation of docks and 
their construction by 
modern methods. He 
noted that notwith- 
standing all the im- 
provements in plant, 
advantages in methods 
of design and im- 
proved quality of ma- 
terials, the capital cost of heavy construction 
works in the last forty years had, even at 
that time, more than doubled. But he 
claimed that there had been little or no 
reduction in the time required for works 
to be carried out, and said that difficult 
works could now be executed with much 
more assurance of success and freedom from 
accident, while the design and quality of the 
finished work was better and more lasting. 

He concluded his address with the following 
words: ‘ The finest gift you can have for the 
business of an engineering career is courage 
and a determination to play your part in the 
adventure of life. Criticise your elders as 
much as you like, but don’t stop at criticism. 
Show them that they can do much better 
with your help, and insist on helping. After 
the war there will be great work to be done in 
reconstruction of the shattered fabric of our 
national life. I feel confident that our young 
engineers will rise to the occasion.” 

Mr. Binns became an Associate Member 
of the Institution of Civil Engineers in April, 
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1903, and was elected a member in January, 
1913. Election to the Council came in 1932, he 
became a Vice-President in 1942, and this 
year was President-Elect. Almost up to the 
time of his illness he was Chairman of the 
Maritime and Waterways Engineering Divi- 
sion of the Institution. He became an Asso- 
ciate Member of the Institution of Mechanical 
Engineers in 1902, and in 1912 was elected a 
full member. He served on the Council of 
that Institution for thirteen years and was 
elected President in 1940. In January, 1944, 
he was made an Honorary Life Member. 
He served on many internal committees of 
both Institutions. In 1936 Mr. Binns 
was elected President of the Institution of 
Engineers-in-Charge. 

In the later years of his life Mr. Binns was 
grievously handicapped]by attacks of asthma 
and bronchitis, but he never gave way. He 
fought stoutly against complaints before 
which men with less resolute hearts would 
have quailed. When as senior Vice-Presi- 
dent of the Institution of Civil Engineers he 
had to decide whether to accept office or to 
decline it on grounds of health, he resolved, 
after much thought, that duty called him to 
undertake a task for which his long experi- 
ence of a particular aspect of London engi- 
neering peculiarly fitted him, and that he was 
justified in accepting an honour which his 
many years of service to the Institution 
entitled him. He would have taken the chair 
and honoured it in the autumn of this year 
had not death, following a serious operation, 
intervened and robbed him of an honour which 
he merited by his parts and his devotion, and 
the members of a President for whom they 
felt both affection and respect. Had he lived 
to be President of the Institution of Civil 
Engineers, he would have been a member of 
that small and honoured band of engineers 
who have filled the chair of two major insti- 
tutions. As a Councillor, and President of 
the Institution of Mechanical Engineers 
he was inclined to be retiring, but when 
he took part in a debate it. was always 
with effect, his quiet speech giving 
emphasis to well-arranged ideas. Moreover, 
he admired in others and cultivated in him- 
self a precision of diction, a careful selection 
of words, and composition of sentences which 
held the attention. That taste was charac- 
teristic, for whilst progressive in his pro- 
fession, he was opposed on all occasions and 
in all circumstances, to egregious modernity. 

For forty years Asa Binns was associated 
with the River Thames, and to it he had 
given his heart. He knew all the works of 
the Port of London Authority, mechanical 
as well as civil, better than any man, and he 
had as well an affection for the river itself, 
which, his many friends and sympathisers 
hoped, would find expression in his Presi- 
dential Address. Were one to seek for him 
memorial verses, they would be those he 
loved so well in which Kipling makes Father 
Thames tell how he remembered “the bat- 
winged lizard-birds, The Age of Ice and the 
mammoth herds,” how ‘‘ down at Greenwich 
for slaves and tin, The tall Phoenician ships 
stole in,” and the time when he “‘ was a mile 
across at Kew.’’ On Asa Binn’s mind those 
verses were engraven, for they spoke to him 
constantly of the romance of the river he had 
loved so well and served so faithfully. 








8.R. ‘‘ West Country’? Locomotives.—Five 
additional ‘* West Country ”’ class locomotives have 
been named recently by the Southern Railway. 
They are the ‘‘ Axminster,” ‘‘ Seaton,” ‘‘ Exmouth,” 
“ Budleigh Salterton,” and ‘‘ Sidmouth,” at which 
towns the naming ceremonies took place. Altogether 
thirteen locomotives of this class have now been 





named, 





Self-Propelled Mobile Power Station 





The vehicle illustrated herewith is built on 

stration of a road vehicle which incorporates | a Foden DG 6/15 chassis and is designed for a 
a self-contained power generating plant complete | payload of 15 tons at a legal speed of 20 m.p.h., 
with a switchboard controlling the output of| being powered by a Gardner 6LW, direct- 
250 kW. This particular vehicle has been built | injection, six cylinder, diesel engine developing 
by Lang Wheels (Manufacturing, Ltd.), Hilling-!105 b.h.p. at 1750 r.p.m. For static running 


E recently attended an interesting demon- 














COMPLETED VEHICLE 


don Heath, Uxbridge, in collaboration with;the Gardner engine is coupled by a special 
Ruston and Hornsby, Ltd., Lincoln, and other| power take-off on the carden shaft to a 50 kW 
contractors to provide the entire electric} Lancashire-Dynamo generator sunk below the 
lighting and power requirements of Mr. W.|switchboard platform. The principal prime 
Smarts’ travelling fair and circus. Similar| movers, however, are two Ruston and Hornsby 
units with outputs ranging from 50 to 250 kW16 V.P.H. oil engines each developing 150 b.h.p. 








Two 100-KW SETS DURING ERECTION 


at 1250 r.p.m., and each directly coupled to a 
100 kW Lancashire-Dynamo generator. Thus 
the three sets give a gross output of 250 kW, 
at 110 volts, and all three generators which are 
level compounded can be paralleled on the 
Foster switchboard which also provides six 


have been designed and developed by the same 
firms, and it is evident that this kind of plant 
has numerous applications not only in fair 
grounds and film studios, but in civil engineer- 
ing works and in industrial situations generally, 
where a mobile power source is required. 
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feeders for supplying the various lighting and 
power loads in the fair-ground. 

An idea of the general lay-out of the plant 
can be obtained from the accompanying 
engravings, one of which shows the vehicle 
during erection. Referring to this illustration, 
it will be appreciated that the assembly is 
incomplete ; in particular, the flooring is not 
yet laid, and the flywheel shields and the screen 
protection for the generators remain to be 
fitted. A neat arrangement allows full use to 
be made of the space occupied by the Ruston 
sets which are mounted side by side with a 
central gangway; all-round access during 
“stationary ”’ running of the sets is provided by 
dropping the lower side panels of the vehicle on 
to supports carried in the framework, thus 
forming a 3ft wide decking along each side of 
the engine room. At the same time the upper 
halves of the side panels, which are hinged, can 
be raised to form a canopy supported from the 
decking by chromium-plated stanchions and 
rails, as illustrated. With the side panels 
closed up the vehicle, ready for the road, is 
7ft 6in wide. 

The four-panel switchboard is mounted in 
the front of the engine-room, backing on to the 
driver’s cab ; each generator is controlled by a 
separate panel, while the fourth panel controls 
the six feeder circuits, Each generator panel is 
provided with an overload and reverse current 
circuit breaker to protect the appropriate 
generator; a hand-operated shunt regulator 
allows the generators to be paralleled and the 


ee an eee nee aw that at Yellowknife in the North-West terri- 
volt nar ae Steel covers enclose the main hand- tories of Canada the geologists were able to pick 
ted knife wll cere + gti ye out from the air, much more easily in fact than 
icolate or parallel the machines, Starting the they <<a. on the a ae sos 
: ‘ : : : as to the extent ies of the favour- 
pnt ae =: eae Ay —_ able shear-zones in which the gold-bearing 
# Peg P P formations are found. It has also recently been 
: te ees, announced that some of the Nigerian tin com- 
ee we saan yr er rt panies are arranging to make an air survey of 
f ’| their areas in that country for topographical 
and geological information. 
: . *| One way in which aircraft can be of the 
—. we ne ae 4 — Se mel at the _ ~ utmost service in prospecting in remote regions 
of the switc coe tate tap gga, Miveraithon Y | is as a means of transportation for both men and 
: Tremendous strides have been made 
mon — a gM = ee pee of recent years along these lines, particularly in 
ground. In addition, the feeder circuits are oa eran ak eae ee ae 
provided with plug end socket connectors to entirely dependent upon air transport. In this 
in ai the diane 4 adel aed connection the development of the helicopter 
Peter Ae ri 3fin M-t nes age etitie Tt is being watched with great interest by mining 
keming ns ot a rill : hi men, This would seem to be the ideal method 
copay VEN pur soe » ©! of supplying and keeping in touch with distant 
é prospecting parties in a country difficult of 
Ap extremely compact lay-out ‘has been access by normal means. At present helicopters 
; : - tated to be rather expensive, both as regards 
of access to the machines. There is a wide|*"<* . } 
platform in front of the switchboard from which ane ee 28 A ween — 7 
complete control can be exercised over all the], operate than ordinary eeroplanes, but these 
‘ disadvantages will no doubt be overcome in 
Maintenance of the complete plant presents lie: eli tein iiaheiel ein 


400-ampere switch with a metal protective 
cover and two 400-ampere re-wirable fuses, 


accessible from the driver’s cab. Leather straps 


terminate the outgoing feeders. 


portable welding set and a small workbench. 


achieved in this vehicle, without sacrificing ease 


generating sets. 
no problems. Three fuel tanks (sufficient for 


ten hours supply at full load) are fitted in the 
roof of the vehicle. Most diesel type fuels can 


employed on all three engines. The Ruston 


Mineral Exploration and the 
Outlook for Metal Supplies* 


By G. F. LAYCOCK 
(Continued from page 11, July ith) 


Havine demonstrated, I hope, the vital need 
for more intensive mineral exploration in the 
world to-day, I would now like to review, 
somewhat briefly, the various prospecting 
methods which are in use at the present time. 
These can be classified for the most part under 
the following headings :— 


(1) Aerial Reconnaissance. 

(2) Surface Prospecting. 

(3) Geological Survey and Mapping. 

(4) Geophysical and Geochemical Methods. 

(5) Diamond Drilling. 

(6) Exploration by means of Sub-Surface 
Workings, 


AERIAL RECONNAISSANCE 


From the point of view of making direct 
mineral discoveries it is doubtful whether aerial 
reconnaissance is of very great practical value 
at present. It can, however, be helpful in a 
general way, provided too much is not expected 
from the service. Topographical features can 
be picked out more quickly perhaps from the 
air than by any other means and sometimes 
characteristic changes in the rock formations 
may also be noted by experienced and com- 
petent observers. For instance, it is reported 


dozer, has placed more efficient weapons in the 
hands of the engineer for stripping areas around 
prospects once they have been located. Many 
of us can no doubt think of occasions in the past 
where we would have given a great deal to have 
had an angledozer available at a promising 
surface prospect, instead of having to rely on 
pick-and-shovel methods to remove overburden 
and expose the rock formation. 


GEOLOGICAL SURVEY AND MappinG 


This is probably the most important first step 
to take in all mineral exploration programmes 
after a promising area has once been located. 
Topographical and geological maps are of 
the utmost importance and without them 
one is liable to waste a great deal of time and 
probably miss important clues. Such an 
important subject can hardly be enlarged upon 
here and it must therefore be left with only this 
brief reference. 


GEOPHYSICAL METHODS 

To many people geophysical prospecting has 
been something of a disappointment. In its 
early days it appeared to have all the possi- 
bilities of the revolutionary method for which 
we had all been waiting for finding concealed 
ore bodies, and some of us thought that here at 
last was the answer to the mining engineer’s 
prayer. There is no question that very impor- 
tant ore bodies have been discovered by these 
methods, as some of us know only too well and 
for which we are everlastingly grateful. As one 
who has actually seen several million tons of 


materials, 


SuRFACE PROSPECTING 


: : Peatige There is nothing very new that one can say 
be wae proses a pane gravity is 1688] about this method of locating mineral deposits, 
in 2 viscosity does not exceed | wich is almost as old as the hills themselves. 
45 seconds at 100 deg. F. (Redwoods No.1). Ali, peal old-fashioned “bi 
fuel filter, with easily removable filter element, pear ; Brees 
is fitted on the suction side of the Ruston faetis.., pose frozen out by the lack of oppor- 
pump, and standard radiator water-cooling is tunity and the fierce competition of the field 
engines are lubricated by a submerged gear iene reset 4 Pond — i y Ba See Bee 
pump, chain-driven from the crankshaft ; heavy taxation has practically eliminated the 
initial lubrication during starting-up is done by grub-staker. 


nearly extinct, having 


Nevertheless there will probably 


a hand-priming pump. A similar forced lubrica- 
tion system is used in the Gardner engine, 
except that, in addition to a submerged filter in 
the sump there is an Auto-Klean filter in the oil 


circulation system. 








BuicpeErs’ [Ron AnD STEEL Goops.—The Ministry 
of Works states that it is now no longer necessary 
to obtain certificates to purchase builders’ manu- 
Hitherto, a certi- 


factured goods of iron and steel. 


ficate to purchase has been required when the 
individual article contained more than 5 cwt. of 
iron and/or steel. In view of supply difficulties 
which still exist m regard to some large items, it 
may be anticipated that manufacturers will expect 
to be informed of civil building licence particulars 
before supplying. 


always be a few adventurous spirits who have 
the call of the wild in their blood and who will 
continue to spend most of their time in the 
“ back of beyond,” ever hoping to strike some- 
thing rich over the next divide. In those 
countries where fur-bearing animals abound the 
trapper is often also something of a prospector 
and many are the samples of mineral brought 
into camp by these hardy fellows. New dis- 
coveries will therefore no doubt continue to be 
made occasionally by these rough and ready 


the past. 





high-grade sulphide ore, which gave no indica- 
tion of its presence on the surface, discovered 
entirely by geophysical methods, I feel that 
there must be a great future for this compara- 
tively new science. But, unfortunately, the 
early successes were rather too good to last, 
and it was soon realised that there were 
decided limitations to geophysical methods of 
prospecting, 

Although many valuable discoveries have 
been made by these methods, it is equally true 
that there have also been failures and dis- 
appointments. One of the main defects appears 
to be that so far it has not been found possible 
in many instances to distinguish between 
valuable and worthless mineralisation. This 
is perhaps not, to be wondered at, as it is not 
always easy to do this even by visual methods. 
Unfortunately it is also often impossible to 
distinguish between indications caused by 
mineralisation and those resulting from 
barren structures, such as faults, shears, and 
brecciation. 

It is doubtful whether any of the electric or 
magnetic methods at present employed, other 
than in exceptionally favourable circumstances, 
can be depended upon to locate ore bodies at 
more than a comparatively short distance below 
the surface. To what depth these geophysical 
methods are effective is an uncertain factor at 
present and this no doubt varies with the nature 
of the formation. It does not follow, therefore, 
that because an area has been prospected 
geophysically and drawn blank that there are no 
mineral deposits at depths in that area. It may, 
however, be taken for granted that there is no 
mineralisation—at least of a kind which gives 
electrical anomalies—of major importance lying 
anywhere close to the surface. Here I must 
emphasise that these remarks refer only to 
prospecting for metalliferous deposits and have 
nothing to do with oil, which is quite a different 
story. 

In a paper recently published by one of our 


members, Hans Lundburg, a leading authority 
on these matters, it is definitely stated that :— 


(1) Bodies of sulphide may create less 
electrical activity than a scant dissemina- 
tion of the same mineral. 

(2) Porosity and fracturing in a rock will 
increase its conductivity. Thus the usual 
resistivity methods show no distinction 
between the mineralised zones and moist 
porous rock. 


methods, but to a much lesser degree than in|‘The above two quotations alone illustrate only 
too clearly some of the difficulties to be over- 
The development of the dragline scraper and,|come. However, in these days of marvellous 
more recently, that of the bulldozer and angle-| scientific discoveries, of which we have had 
evidence during the war years in connection 








*The Institution of Mining and Metallurgy, Presi- 
dential Address, May 16th. 


with radar and supersonic devices, perhaps it is 
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not too much to hope that before long some new 
and revolutionary process may be perfected 
whereby mineral deposits which are at present 
completely hidden may be brought into the 
service of mankind. 

There have been numerous rumours lately of 
wonderful results that are being obtained by 
radar methods for the locating of concealed ore 
deposits, but unfortunately it is impossible to 
obtain any reliable imformation about these 
reports. Meanwhile one hesitates to attach too 
much importance to them. We also hear of 
radar being employed in topographical map- 
making from aeroplanes and it is well known 
that experiments are now in progress in the use 
of geophysical methods from the air where the 
instruments are carried in a helicopter which 
can travel at any required speed and height 
from the ground. By this means it is claimed 
that a lot of territory can be covered in a com- 
paratively short time, but whether it will be 
possible to discover ore bodies by this method 
remains to be seen. It may sound rather 
fantastic, but scoffers should beware, they may 
get a big surprise one day ! 

It is of the greatest interest, therefore, to the 
mining profession in this country to learn that 
steps have already been taken, or are in the 
course of being taken, to provide departments 
of geophysical surveying both at Cambridge 
University and at the Imperial College in 
London. There is no doubt a great field for 
experiment and research in this comparatively 
new branch of science, and it is to be sincerely 
hoped that no time will be lost in bringing these 
departments into full-scale operation. There 
surely must be a great and promising future for 
geophysical methods in mineral exploration and 
some of us are still hopeful that this will event- 
ually prove to be the long looked for solution 
of our problems connected with the finding of 
concealed ore deposits. 


GEOCHEMICAL METHODS 


It is also claimed that substantial progress 
has been made of recent years in the use of 
geochemical methods in the search for mineral 
deposits, but so far the evidence is not very 
conclusive. It sounds rather like a return to 
methods employed in mediaval times, when 
the peculiarities of the vegetation growing on 
the surface were thought to give indications of 
lodes and veins in the rocks below, as mentioned 
by Agricola. Now, to-day, it is said to have 
been demonstrated that the soil and ground 
water in the immediate vicinity of an ore body 
contain small amounts of the metals present in 
the deposit; also that the presence of these 
metals can be often detected by the analyses of 
the leaves of trees and plants growing on the 
surface above an ore body. By following up 
these clues it is claimed that the location of 
the source of these metals can be determined. 
Radioactivity methods are also expected to 
prove helpful in the discovery of new mineral 
deposits, but it would appear that in all these 
interesting and fascinating conjectures we must 
await further enlightenment and proof. 


DIAMOND DRILLING 


Bore-holes are probably one of the quickest 
and most helpful methods that can be employed 
in the search for mineral deposits, provided the 
rock and mineral formations are favourable for 
drilling. However, in some formations, such 
as narrow gold veins with spotty values and 
lodes of uneven texture, too much reliance 
should not be placed on assay results obtained 
from bore-holes, although these holes un- 
doubtedly give useful information, particularly 
negative information. In the case of ores of a 
homogeneous character, such as large pyritic or 
mixed sulphide deposits, the results obtained 
from bore-holes can generally be relied upon, 
provided a high percentage of core recovery 
(90 per cent. or more) is obtained. 

It is sometimes contended that in diamond 
drilling, if the core recovery is low, there is 
always the sludge sample to fall back upon. 
But this is a dangerous procedure to adopt, as it 
is not at all certain where in the bore-hole some 
of the values found in the sludge samples have 
come from, and serious salting of the samples 





methods of geophysical exploration, whereby 
some of the uncertainties and weaknesses in 
existing methods can be eliminated. 


by governmental assistance in the form of 
relief of taxation to carry out intensive pros- 
pecting for new sources of ore in and around 
existing mine workings by means of geological, 
geophysical, and diamond-drilling methods. 


to investigate the virgin areas whichare known to 


favourable ground for drilling are sludge sam- 
ples likely to be more or less reliable and there 
the core recovery has also probably been so high 
that further samples are not necessary. The 
importance of surveying bore-holes is often 
overlooked, but this should be made standard 
practice. It is surprising how holes can become 
deflected from their proper course. 

The introduction of the precast crown and the 
improved design of bore-barrels, together with 
the higher speed at which the machines can now 
be run, are the outstanding improvements in 
current drilling methods. Nevertheless, it is 
somewhat disappointing that more has not been 
achieved in this respect, as diamond drilling 
machines and methods have not really advanced 
very much during the past few decades. Con- 
sequently the drilling of bore-holes is still a 
rather costly business. It would seem that here 
also is a promising field for research and 
improvement. 

If the cost of diamond drilling could be 
brought down to a more reasonable figure there 
would be a much greater amount of drilling 
done and the chances of finding new ore bodies 
or zones of mineralisation would be corre- 
spondingly increased. Some of us would like to 
see many more drills at work than are in use 
at present, and while by no means advocating 
the drilling of wild-cat holes we would be quite 
willing to take rather longer shots at times and 
even, in some instances, test what are nothing 
more than mining or geological ‘“ hunches.” 
But it should always be remembered that in 
most cases bore-holes are only indicators and 
that any mineral discoveries made by their 
means must be confirmed by underground 
workings. 


EXPLORATION BY MEANS OF SUB-SURFACE 
WorKINGS 


Once a mineralised body has been definitely 
located, it becomes necessary to carry out 
exploration of the deposit in depth as soon as 
possible by means of adits, shafts, drifts, &c., 
the making of which is the everyday task of 
the mining engineer. It is only necessary here 
to mention that in more recent times this class 
of work has been greatly facilitated by the 
development of the internal combustion engine, 
improved pumping and ventilating equipment, 
lighter rock drills such as jack-hammers, drill- 
rigs for shaft sinking, and so forth. 

The early stages of an exploratory programme 
are much simpler affairs to-day than they were 
twenty to thirty years ago. Then one generally 
had to transport boilers and heavy equipment 
through the bush or over rough country, whereas 
now much lighter equipment and more efficient 
means of transport are available. Once the 
mineral deposit is discovered there should be no 
undue delay in finding out whether it persists in 
depth and is of sufficient importance to justify 
full development in order to bring it to the 
production stage. 

The present problem is to find the deposits. 
The rest is comparatively easy and can be taken 
in his stride by the properly qualified and 
experienced mining engineer. 





To return now to the query raised at the begin- 
ning of this address—namely, how are we going 
to find the new ore bodies which must and will be 
found if mining engineers are given the neces- 
sary scope and freedom of action? As a con- 
tribution towards arriving at a solution to this 
problem I would like to emphasise the following 
suggestions, some of which have no doubt been 
made previously, but which cannot be repeated 
too often :— 

(1) Intensive research should be carried out 
in an attempt to develop new or improved 


(2) Operating companies must be encouraged 


(3) Exploration companies should be formed 





pecting methods of visual surface examination 
ave by themselves useless. In this case prospecting 
rights must be granted over large areas to justify 
the considerable expense and scale of operations 
which would be required. All such expenses 
and those incurred in bringing any mineral 
deposits discovered to the production stage 
should be allowable for taxation purposes as 
deductions against any future profits. 

If these things are done I venture to predict 
that important discoveries of new mineral 
deposits will continue to be made and the 
present unsatisfactory position as regards the 
future supply of some of the metals may then 
assume a very different aspect, but time is 
getting short. : 

Before I close this address I would like to say 
a few words to the younger members, partic- 
ularly our Student members, to whom we 
must look in the future to carry on the good 
work of finding new mines. This is funda- 
mentally a young man’s job. We older members 
can talk and preach as much as we like, but we 
cannot now go out into the field and engage in 
the rough and tumble of exploratory work, as 
many of us have done in the past, and without 
such work no new discoveries will be made. To 
our younger members, therefore, and also to all 
those boys of school leaving age who are wonder- 
ing what particular line of endeavour to pursue, 
may I say that although it may be true that the 
“* Age of Adventure ” is no longer with us, as in 
the time of our forefathers, there is still plenty 
of scope in the mining and metallurgical pro- 
fessions for any young man with an adven- 
turous spirit. He will see the world, get all the 
thrills he wants and at the same time have the 
satisfaction of accomplishing something of real 
value to the human race. 

As the poet Blake says, ‘‘ Great things are 
done when men and mountains meet.” 








Low-Oil-Content Circuit 
Breakers 


SHort-Crrcuir tests up to 1000 MVA at 
44 kV have now been carried out to prove the 
performance of the range of horizontal, 
single-break, low-oil-content circuit breakers 
developed by Cooke and Ferguson, Ltd., 
Victoria Street, Openshaw, Manchester. This 
class of switchgear requires much less oil than 
does the conventional double-break oil switch : 
the saving in oil volume is approximately 40 per 
cent. in sizes up to 250 MVA at 11kV, and as 
much as 70 per cent. for capacities up to 
1000 MVA at 33 kV. Furthermore, as the 
accompanying engravings show, accessibility 
and convenience of maintenance are in no way 
sacrificed, while contact replacement costs are 
reduced. 

All the circuit breakers in this range fall into 
the “ high-speed” class ; efficient arc control 
will, it is claimed, ensure interruption of a short- 
circuit (over the complete range of short-circuit 
currents) within 0-1 second of the initiation of 
a tripping impulse. Short-circuit tests up to 
250 MVA at 6-6 kV and 11 kV have previously 
been described by the makers of the gear, and 
the more recent tests carried out at the higher 
breaking capacities are exemplified by the 
following brief references to two of the switches 
tested. 

The first of the accompanying illustrations 
shows the type E5, three-phase circuit breaker 
with its tank lowered. This breaker is incor- 
porated in the type FE5 compound filled, metal- 
clad unit with condenser type busbars, giving 
whatis claimed to be the lowest total oil content 
ever achieved in metal-clad gear of this rating. 
The circuit breaker was completely tested in 
accordance with B.S.S. 116: 1937 for 750 MVA 
at 22kV and 1000 MVA at 33 kV at full test 
plant severity. Throughout the tests there was 
very little external circuit disturbance and the 
switch was easy in operation. 

The second equipment illustrated is the type 
OE6, three-phase circuit breaker, which has an 
oil content of only eight gallons per phase. 
General maintenance including contact inspec- 
tion and changing is simplified by the straight- 








may sometimes occur. Only in the most 





have potentialities, but where old-fashioned pros- 





forward construction, and the external drive to 
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the moving contacts is taken into the circuit 
breaker above oil level, thus obviating the need 
for special seals with the attendant risk of oil 
leakage. Normally the circuit breaker is 
carried on a fixed frame, as illustrated, but 
moitor-operated vertical isolation can be pro- 





Metering and Proportioning 
Pump 
THE accompanying engraving and drawing 


show a new type of metering and proportioning 
pump, which has recently been designed and 





paper pulp and colouring matter; the 
treatment of water and the injection of 
sterilising media, either as a liquid or gas, 
to water and industrial effluents; the treat. 
ment of boilerwaters; the controlled pumping 
and metering of catalysts; and finally the 
blending of pharmaceutical products and the 
emulsification of oelic and aqueous solutions, 
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800-AMPERE, 3-PHASE, TYPE E 5 Driving " 
CIRCUIT BREAKER : f Shaft 7 (PB 
maeyy - — 
vided, if desired, to allow maintenance to be J Od ae 


carried out at ground level. .Tests were carried 
out in accordance with B.S.S. 116: 1937, at full 
test plant severity for the following ratings :— 
1000 MVA at 22 kV, 1500 MVA at 33 kV, and 
2000 MVA at 44 kV. The circuit breaker 
passed these tests satisfactorily, with only a 
very slight discharge of oil and gas and with a 
minimum of external disturbance. 

Up to 250 MVA at 11 kV the tests were con- 














400-AMPERE. 3-PHASE, TYPE OE 6 


CIRCUIT_-.BREAKER 


ducted in this country, while the higher capacity 
tests were done on the Continent. In either case, 
the full rate of rise of restriking voltage was 
employed, and the series of tests demonstrated 
the absence of any burning or pitting of the 
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constructed by Peter Brotherhood, Ltd., of 
Peterborough. The design is covered by a pro- 
visional patent, and has been produced in order 
to effect the precision measurement and blend- 





DRIVING END 


ing of fluids and gases. Some of the uses of this 
special type of pump include the proportioning 
of anti-knock compounds to petrol ; the measur- 
ing-off of the required quantities of chemicals 





sliding contacts. 
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GEMENT OF PUMP 


A range of working pressures up to about 
250 atmospheres is provided for. 

As will be seen from the sectional drawings, 
the underbody of the pump is of compact and 
robust box-like construction. It is made in cast 
iron, and has two double bearings, one below 
each pump spindle and two end-supporting bear- 
ings for the camshaft, which is rotated by a 
worm and worm wheel drive. The cams are 
made of hardened nitrided steel and are shrunk 
on to the steel camshaft and secured by Wood- 
ruff type keys. They are held in contact with 
the guide rod tappets by springs. The cams 
and tappets run in an oil bath. The cylinder 
liners are made of steel and are fitted with 
hardened and ground steel liners. The plungers 
are also made of steel nitrided and hardened, 
and they are lapped to an accurate and close- 
running fit, so that liquids can be pumped at 
high pressures, without leakage taking place. 
The effective length of each plunger may be 
varied without stopping the pump by means 
of the adjustment of telescopic guide members 
running in a sleeve and a packed gland. They 
are screw-threaded, one inside the other, and 
are moved by spiral gears operated by the 
micrometer hand wheel shown in the engraving. 
Each plunger can be operated independently of 
the other. For pumping normal fluids a single 
centrally arranged delivery valve suffices, but 
in cases in which it is required to deal with a 
liquid having a low critical pressure, a suction 
valve of appropriate design and construction is 
introduced. The driving shaft is extended from 
the worm drive for the coupling to it of an 
electric driving motor or other means of power. 
The driving motor with a combination bedplate 
for the motor and the pump can be supplied as an 
extra, if needed. It is usual to carry a complete 
liner and plunger assembly unit as a spare. 








U.S. ResearcH Into Atomic WeEapons.—It is 
reported that the United States Army and Navy 
nave set up @ joint board to co-ordinate research 
and development of atomic weapons and other aids 
to national defence. Dr. Vannevar Bush, director 
of the Office of Scientific Research Development, 





used for bleaching fabrics; the control of 


will serve as chairman of the board. 
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The Institute of Road Transport 
Engineers* 


Ou was being found in areas formerly never 
dreamt of as possible—for example, the Artic 
Regions, China and other remote places, whilst 
countries like Venezuela had developed fields 
far beyond anything that was expected when 
they were first explored. In Argentina, there 
was a want of water. Urgent drilling was 
started, but oil was found instead; and even 
now all the water obtainable was distilled from 
the sea, but the oil field was large and flourish- 
ing. In Britain, if the coal position did not 
improve rapidly, we would be using either oil- 
fired or oil-engined locomotives for most of 
our long-distance trains. 

Some of the new methods of discovering oil 
were most interesting. One is known as the 
Seismic. A series of small holes is drilled in a 
circle and at a definite distance from what is 
expected to be a producing spot. Small explo- 
sive charges in these holes are wired to a central 
station with recording instruments. On firing, 
the results of each of the small ‘‘ earthquakes ”’ 
are carefully analysed, and the conditions of the 
strata thus ascertained. 

Concerning the high-speed oil engine, the 
fuel injection pump was, at first, used with a 
Mercedes-Benz engine. The Germans, however, 
maintained their belief in the pre-chamber 
design, considering it impossible to produce 
a smokeless and efficient unit with direct injec- 
tion that would be suitable for road vehicles. 
In Britain, however, the direct-injection engine 
had been developed most satisfactorily and 
showed a remarkably low consumption of fuel— 
below 0-37 lb per b.h.p. /hour. 

One of the advantages of the high-speed oil 
engine, when it made its appearance about 1930, 
was that it resembled the normal reciprocating 
type, so that mechanics skilled in the petrol 
type did not have a great deal more to learn. 
If @ new prime mover, such as @ gas trubine, 
had been introduced and accepted, it might 
have caused considerable delay before mechanics 
and others concerned could have learned about 
it. An oil-engined vehicle was at least one gear 
better than one with a petrol engine in hilly 
country. It also saved much fuel and gave a 
higher average speed. Fuel economy was 
consistent at partial or intermediate loading— 
where the petrol engine was weakest. There 
must have been a saving amounting to millions 
of pounds in fuel by the employment of oil- 
engined vehicles during the past fourteen years 
or so. 

Major Goddard then dealt with the education 
of young engineers. He suggested that a mech- 
anically minded boy usually gave plenty of 
signs in the early years—from about 12 to 15. 
Such a boy should go to a technical college such 
as the City and Guilds, or try for a University 
scholarship. At least three or four years should 
be spent in this way, following which, he should 
be apprenticed to some important engineering 
works for at least three years, meanwhile attend- 
ing night classes twice a week to learn machine 
drawing, elementary design and metallurgy. 
By this time he should be well on the way to a 
minor job in some branch of engineering. 
Effort should also be made to place him abroad 
for two or three years to widen his knowledge. 
As things were to-day, Canada, South Africa and 
Australia seemed to be right for such an experi- 
ence. There were also great opportunities in 
South America, especially in the oil industry. 
In view of the way our present Government was 
conducting affairs, the chances for a young 
engineer might be better abroad than at home. 
British engineering had always been considered 
the best in the world, but if free enterprise was 
stifled, we might not be able to retain our high 
position. 

Major Goddard expressed great enthusiasm 
regarding the hypoid gear, which, he stated, had 
many advantages over more orthodox types. It 
was very quiet, even whennew, and improved with 
wear ; the shaft line could be lowered ; the tooth 
structure was stronger than in the bevel type, and 
the crown wheel could be smaller, thus giving a 





*Summary of a lecture delivered at Leeds by 
Major W. H. Goddard, M.I. Mech, E., M.I.R.T.E., before 


smaller axle case with more ground clearance. 
The offsetting of the pinion introduced addi- 
tional longitudinal sliding action ; the resultant 
sliding velocity was, therefore, greater than in the 
spiral bevel; and to be successful extreme 
pressure lubricants must be employed, but 
there was no difficulty in obtainingthem. Fora 
given ratio, the pinion was anything up to 50 per 
cent. larger than for the spiral bevel, permitting 
increased tooth strength and longer life. In his 
opinion, it would be a matter of only two or 
three years before the hypoid gear would be in 
almost general use. 

As to the future, he thought he would be a 
rash individual who would attempt to prophesy 
anything definite as to road transport vehicles 
and their prime movers. He claimed, however, 
that the fact that a good oil engine could show 
almost 30 per cent. thermal efficiency, and that 
ample supplies of oil fuel were likely to be avail- 
able for a long period, warranted the assump- 
tion that that power unit would remain our 
principal prime mover for some years. What 
we wanted were reductions in motor and fuel 
taxation, and better roads, which we had a 
right to expect, in view of the huge sums supplied 
by the industry in taxation, but which had not 
been applied as originally intended and 
promised. 








South African Engineering 
Notes 
(By our South African Correspondent) 
New Cyanide Factory 


A plant for the manufacture of 
cyanide for use by the gold-mining industry 
is to be set up during the next few months by 
African Explosives and Chemical Industries, 
Ltd., at the Klipspruit sewage disposal works, 
outside Johannesburg. Methane gas, one of the 
products of sewage disposal, will be used in the 
manufacture of cyanide, and the company’s 
synthetic plant at Modderfontein will supply 
the necessary amounts. 

Reliance on Electricity 

The Klip power station is the largest 

power station south of the Equator, and the 
annual consumption of electricity in South 
Africa per head of European population is more 
than that of England and America together. 
These were among the interesting facts given in 
a talk recently by Mr. H. A. Eastman, city 
electrical engineer to the Municipality of Cape 
Town. On the basis of the latest figures avail- 
able—those of the 1942-43 Census,—Mr. East- 
man said South Africa produced approximately 
7700 million units annually. Of this quantity, 
the municipalities sold 1140 million units. Of 
the remaining 5860 million units, produced 
chiefly by such undertakings as the Electricity 
Supply Commission and the Victoria Falls and 
Transvaal Power Company, 4000 million units 
were used for mining and 1860 million units for 
traction, farming, and industrial purposes in 
rural districts. Excluding natives, the per 
capita consumption of electricity in South 
Africa was 2800 units a year. In America it is 
1620 units, and in Britain only 730 units. Even 
on the basis of a population of 11 million, South 
Africa uses 700 units a head at the present time. 
The difference per electricity consumer is even 
greater. South Africa’s figure is no less than 
19,000 units a head a year, as against 6900 
units in the United States and 2300 units in 
Great Britain. 
The supply of electricity in South Africa 
depends entirely on the coal-mining industry for 
its activity. In Cape Town the risk to security 
of supply through difficulties arising at the 
mines is enhanced enormously by the hazards 
of a 1000-mile railway journey from the nearest 
collieries. It is therefore a necessity to provide 
large reserve stocks. Within the last six months 
reserves at Cape Town power station were down 
to 24 days. 


A South African Shipping Concern 
The formation of a new South African 
shipping concern has been announced. The 








headquarters at Cape Town. It has already 
purchased the 5134-ton Swedish cargo steamer 
“‘Sydland,” which is to be put under the 
Union flag, manned by South Africans, and 
renamed ‘“ Pretoria.”” Eight other large ships 
have been chartered from Swedish owners by 
an associated company, and some of them will 
be operated by South African Lines, Ltd. 


Soil Conservation 


The urgency and importance of the 
preservation of the soil and the early prevention 
of further erosion and loss are fully understood 
throughout South Africa to-day. It is realised, 
however, that little can be done without enabl- 
ing legislation, which is altogether lacking at 
the moment. This fact is quite as much the 
cause of the present position as is remissness 
in the past on the part of landowners. There 
is much that cannot be done to remedy the 
position to-day for lack of legal powers, let 
alone mechanical means. The general public 
are expecting, and will welcome, legislative 
action for the conservation of our soils, for strong 
measures are necessary. To this end a Bill will 
be introduced in the present session of Parlia- 
ment. Conceivably, the laws which have proved 
so successful in the United States of America 
will be largely copied. A measure of control by 
the local bodies, specially appointed to that end 
and largely independent has therefore been 
established. Alternatively, administration and 
control on the lines of existing practice has much 
to commend it. 


Development of Okavango Swamp Area 


Dr. Lowis Steen Kamp, M.P., who 
was one of the nine members of the 1945 
expedition headed by Senator A. M. Conroy, 
Minister of Lands, which investigated the possi- 
bility of reclaiming parts of the Kalahari 
Desert, said at a recent meeting in Cape Town 
that the Okavango swamp area could be pro- 
fitably settled and developed. The expedition 
had found two main possibilities in the swamp 
area which covered about 1,500,000 morgen. 
The first was to utilise big areas of indigenous 
forests containing timber of all kinds, especially 
Rhodesian teak, for the benefit of the wood- 
working industries. The second possibility 
lay in diverting the waters of swamps to spread 
over @ wide area, so that the natives would 
benefit. Most of the population were cattle 
farmers who would be immeasurably better off 
if water were assured. 


£16,000,000 Taxation Relief 

Recently, Mr. J. H. Hofmeyr pre- 
sented the Union Budget for 1945-46 to 

the South African House of Assembly. 
Taxation relief amounted to £16,000,000, 
the principal items being :—Excess profits tax, 
£3,300,000 ; Customs duty on petrol, £2,550,000; 
railway passengers tax, £650,000 ; surcharge on 
telegraphic accounts, £410,000; transfer duty 
surcharge, £800,000; trade profits, special 
levy, £1,455,000;  gold-mining taxation, 
£3,200,000 ; personal and savings fund levy, 


£2,935,000. The biggest concession, over 
£5,000,000, applies to the excess profits 
duty, where rate of taxation is reduced 


from 15s. to 10s. in the £, and where increased 
abatements are introduced. There will also 
be a reduction of £1,455,000. 


Oil from S.A. Coal 

Proposals are being put forward in 
Witbank, in the Transvaal, for the establish- 
ment of a coal oil industry. The district has 
everything necessary for such a project. Tests 
have proved that there are large deposits of 
coal suitable for processing by the synthesis 
method. . The coal could be obtained at an 
approximate pithead price of 2s. a ton. As it 
is on the main line to Lourenco Marques, 
Witbank is already equipped to handle heavy 
coal traffic, and very few alterations would have 
to be made to the railways yards for the trans- 
portation of oil. Both the electric power and 
water needed are available. Witbank has a 
large power station which gives the town the 


| cheapest electricity in the country. The oils 


which could be produced would be suitable for 
road-making material and in the manufacture 
of products such as disinfectants, in addition 
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company, South African Lines, Ltd., will have 
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Industrial and Labour Notes 


Call-up of Engineering Apprentices 


On Wednesday of last week a debate 
took place in the House of Commons on the 
calling-up for military service of apprentices in 
the engineering industry. The subject was 
introduced by Mr. 8. Swingler, who said that 
during the war 20,000 apprentices of all types in 
the engineering industry were deferred in each 
annual age group. At the end of the war the 
Government had to take a decision, in view of 
the necessity for calling up an increased number 
of men to get demobilisation going, to take a 
few more men from the engineering industry. 
The question was whether an additional number 
of skilled craftsmen should be called up or some 
of the deferments of apprentices cut down. The 
result was that the Government had come to a 
decision of compromise, whereby the number of 
deferments of engineering apprentices had been 
reduced from a figure of 20,000 per year to 
roughly, as it had worked out, 12,000 per year, 
which would mean that between July, 1945, 
and the end of this year about 18,000 instead 
of some 30,000 engineering apprentices would 
have been deferred. 

Mr. Swingler asked the Ministry of Labour 
what its policy was going to be to fill the gap 
occurring between July, 1945, and the applica- 
tion, on January Ist, 1947, of the proposals 
made in the Government’s White Paper whereby 
all apprentices would be deferred. He thought 
that there was a great necessity for the Ministry 
of Labour to discuss the question with employers 
and trade unions in the industry, especially as 
in the Forces into which these apprentices were 
going when their deferments were cancelled, 
there were not the vacancies for them to become 
technicians. 

Mr. Ness Edwards, Parliamentary Secretary 
to the Ministry of Labour, replied to the points 
raised by Mr. Swingler, emphasising that he did 
not underestimate the vital part that the engi- 
neering industry played in the transition from 
war to peace production. Because it was vital, 
it was one of the industries in which the Govern- 
ment had made an exception regarding the 
deferment of apprentices. The engineering 
industry was, he said, being given a greater 
measure of deferment than any other industry 
in the country, apart from mining and agri- 
culture. 

Mr. Ness Edwards went on to draw attention 
to the fact that in January, 1939, there were 
roughly 130,000 persons employed in the elec- 
trical engineering industry, while in 1946 the 
number was 152,000; in general engineeri 
there were 704,000 employed in 1939 and 906,000 
in 1946; whilst in the branches of electrical 
engineering producing heavy apparatus there 
were 195,000 people engaged in 1939 and 236,000 
in April of this year. The Government had 
therefore decided to ask that the engineering 
industry should make some contribution from 
the increase of manpower which had accrued to 
it during the war, and felt that that contribu- 
tion should number 8000 men. The question 
which then arose was should the 8000 be skilled 
men or apprentices, and the conclusion reached 
was that to call up apprentices would do the 
least harm to the industry. That would leave 
12,000 apprentices in the engineering industry, 
Mr. Ness Edwards added, a proportion much 
higher than in any other industry. 


Guest, Keen and Nettlefolds, Ltd. 


The board of Guest, Keen and Nettle- 
folds, Ltd., has announced a proposal for 
increasing the authorised ordinary capital of the 
company from £8,000,000 to £13,000,000, the 
proceeds of the new issue to be utilised for meet- 
ing development expendituré amounting to 
approximately £4,200,000. The programme of | 1 
special expenditure is divided roughly into three 
sections as follows :—At the directly owned 
works of Guest, Keen and Nettlefolds, Ltd., 
£1,000,000 ; at the works of wholly owned sub- 
sidiary companies, other than iron and steel- 


were reported as beginning in the month of 
May. 
which started before May were still in progress 
at the beginning of that month. The number of 
workers involved during May in these 221 
stoppages, including those thrown out of work 
at the establishments where the disputes 
occurred, is estimated as being 84,000, and the 
aggregate number of working days lost at 
the establishments concerned was 
207,000. 


disputes known to have been in progress during 
the month of May, the coal mining industry 
accounted for 
workers and resulting in a loss of 85,000 working 
days. 
building industries, there were fifty-six disputes 
in progress involving 29,800 workers and 
accounting for an aggregate loss of 86,000 work- 
ing days. 
disputes which ended during May, ninety-two 
directly involving 17,900 workers, lasted not 
more than one day; 
involving 11,500 workers, lasted two days; 
eighteen, directly involving 4200 workers 
lasted three days; twenty-four, directly in- 
volving 9300 workers, lasted four to six days ; 
and twenty, directly involving 3700 workers, 


to stoppages of work, it is stated that twenty- 
five stoppages arose from demands for advances 
in wages, and sixty-five related to other wage 
questions ; five involved questions as to work- 





works of John Lysaght, Ltd., £1,200,000. The 
total expenditure envisaged at the last-named 
works is of much greater amount than 
£1,200,000, but consideration of the method of 
providing the funds to meet the remainder of 
the programme—which is for new blast- 
furnaces, rolling mills and ancillary equipment 
—has been deferred until the Government’s 
proposals regarding the nationalisation of a 
portion of the iron and steel trade become 
clearer. 

It will be seen that the greater part of the 
expenditure will be incurred at the directly 
owned works of Guest, Keen and Nettlefolds, 
Ltd., as distinct from the steel-producing sub- 
sidiaries, and at subsidiary works, the activities 
of which can be classified amongst engineering 
and fabrication industries or furnishing those 
industries with , supplies. 


The National Joint Advisory Council 


At a meeting of the General Council of 
the Trades Union Congress last week, con- 
sideration was given to proposals for closer 
consultation between the Government -and 
organised industry. A report, submitted by 
the T.U.C. representatives on the Minister of 
Labour’s Joint Consultative Committee, con- 
veyed a suggestion from the Minister that the 
National Joint Advisory Council established at 
the beginning of the war should meet at quar- 
terly intervals. Its purpose will be to consider 
problems involving general principles and 
matters affecting industry, without interfering 
with the various existing joint bodies by which 
the unions and employers’ organisations have 
been able to deal in their relations with the 
Government Departments concerned. 
On the assurance that this Joint Advisory 
Council will have greater responsibility as being 
a larger body that will not in any way cut across 
existing arrangements for joint consultation, the 
General Council endorsed the Minister of 
Labour’s proposals. It is understood that the 
first meeting of the National Joint Advisory 
Council will be held this month to draft a scheme 
for the general consultations indicated. 


Trade Disputes 


Information published in the current 
issue of the Ministry of Labour Gazette reveals 
that 198 disputes involving stoppages of work 


In addition, twenty-three stoppages 


nearly 


Of the stoppages of work through industrial 


122, involving over 41,000 


In the metal, engineering and ship- 
Of 199 stoppages of work through 
forty-five, 


directly 


lasted over six days. 
With regard to the causes of disputes leading 


ing the employment of particular classes or 
persons; sixty-three stoppages related to 
questions about working arrangements and six 
to questions of trade union principle, while four 
stoppages were in support of workers involved 
in other disputes. 


Anglo-American Trade Union Consultation 


Representatives of the General Council 
of the Trades Union Congress have recently 
visited the U.S.A. to attend a meeting of a joint 
committee of the T.U.C. and the Congress of 
Industrial Organisations. This joint committee, 
it may be explained, was set up in November 
of last year with the object of strengthening the 
close and friendly ties with the American trade 
union movement. 

The discussions at the meetings of the joint 
committee ranged widely over such questions 
as trade union membership and organisation, 
wage policy, problems of social insurance, and 
the forty-hour week as applied to particular 
industries. It has been decided to invite the 
C.1.0, to hold the next meeting of the joint com- 
mittee in London later in the year. 


Trading with the Enemy 


The. Foreign Office and the Board of 
Trade have announced that by an Order (S8.R. 
and O., 1946, No. 1041) which became effective 
on July 9th, all existing lists of persons specified 
as enemy by the Board of Trade under the 
Trading with the Enemy Act, 1939, have been 
revoked. Since the end of the war, steps have 
been taken to reduce the numbers included in the 
Statutory List, and last November a revision 
of the list, involving the deletion of approxi- 
mately 45 per cent. of persons then listed, was 
announced. In the meantime, further arrange- 
ments have been made to facilitate Allied 
control over enemy assets located outside enemy 
territory, and the Government considers that 
the time has now come to revoke the Statutory 
List and thus to contribute to the restoration of 
normal international trade. The United States 
and French Governments are taking parallel 
action regarding their respective lists. é 
Attention is also drawn to Statutory Rules 
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and Orders, 1946, Nos. 1042, 1043 and 1044, 
the general effect of which is to authorise trade 
within neutral countries and other territory, 
which have at no time been enemy territory, 
with persons resident or carrying on business 
therein who continue to be of enemy status and 
with whom trade would otherwise be unlawful 
under the trading with the enemy legislation. 
Board of Trade and Custodian control is now 
removed from moneys or property accruing 
from such trade. Property in the United 
Kingdom belonging to such persons and con- 
cerns at the date of the Order and income arising 
therefrom continue under such control, and 
persons in the United Kingdom who are indebted 
to or hold property belonging to them should 
continue to pay or report such debts or property 
to the Custodians of Enemy Property. 

As part of the continuing control, the Board 
of Trade has made two further Orders (S.R. and 
O., 1946, Nos. 1039 and 1040), the effect of which 
is to vest in the Custodian certain property in 
the United Kingdom belonging to any persons 
whose names were included in the Statutory List 
current immediately before its revocation. 
Property so invested which belonged to persons 
and concerns who ceased to be enemies in 
consequence of the revocation of the list will be 
released in due course on application which 
should be made to the Trading with the Enemy 
Department, 24, Kingsway, London, W.C.2. 
Copies of all the orders may be obtained from 
H.M. Stationery Office, and the Board of Trade, 
and H.M. Commercial Officers abroad are pre- 
pared to advise British traders as to the com- 
mercial ability and reputation of respective 
agents and customers abroad. Enquiries about 
these matters should be addressed to the Export 
Promotion Department, 35, Old Queen Street, 
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French Engineering News 
(From our French Correspondent) 


Paris, July 5th. 


Work on the reconstruction of Tours is now 
in progress, and streets are being marked out as a 
first step. Plans for this year include the laying 
out of an area of 8000 square metres which will 
serve for the building of 70 permanent dwellings, 
each of 2,3, or 4rooms. At Calais, a tremendous 
amount of work still requires to be done. At the 
liberation the railways, which are of the utmost 
importance to the port, were in very bad 
condition. While great efforts were made to 
put the tracks and installations in working 
order quickly, the pre-war volume of traffic, 
when 4229 ships arrived or left Calais each year, 
carrying over 3 million tons of merchandise and 
over 500,000 passengers, is still a long way off 
achievement. At the moment, thanks to the 
installation of nineteen modern electric cranes, 
traffic is now one half of 1938 figures. Already 
an important number of British tourists are 
passing through Calais. The reconstruction of 
the city itself is slower. Months of preparation 
were needed and the work did not begin until 
July, 1945. 2377 buildings, covering an area of 
189,093 square metres had been completely 
destroyed, 1204 houses suffered between 50 and 
75 per cent. damage, 8927 between 10 and 50 
per cent., and 249 under 10 per cent. damage. 
Out of the total of 10,380 repairable houses, 
2181 have been rendered habitable. Lack of 
coal and cement is holding up the reconstruction 
of Brest and Lorient. The original long-term 
plans have had to be considerably revised in view 
of financial stringencies. At Lorient it was sug- 
gested that the arsenal should be isolated by a 
green belt, but it is likely that some building 
will take place on the free space intended for 
the centre of the town. At Brest the construc- 
tion of two bridges is envisaged. The railway 
station at Lorient will be moved so as to 
eliminate the former journey round the city, 
and bring the station nearer to the centre. 

* * * 

Gradually the great petrol refineries destroyed 
at the liberation are resuming work, and the 
Le Havre-Paris pipeline may yet be constructed. 
Since February, Jupiter, the C.F.R., the 
Standard and the Vacuum Oil refineries have 
been working. Two factories are fed by a 
35-km pipeline which runs from Le Havre to 
Port-Jerome, but the question of rapid trans- 
mission to Paris, where the main distributors 
and users are situated, remains to be solved. 
At the moment transport from the Lower Seine 
and Rouen is by barge or lorry tanks, which 
will be insufficient as soon as demand becomes 
greater. For this reason, the old project, to 
take a pipeline from the Lower Seine to the 
Paris region, is again being considered. The 
plan is being considered by the engineer-in- 
chief of the special petroleum products service. 
The project is complicated by the necessity for a 
multiplicity of depots as well as division into 
the different products obtained from the spirit. 

* * 


The centenary is celebrated this year of the 
construction of the Strasbourg to Basle railway 
line, which exerted a profound influence over 
the economic life of Alsace in the nineteenth 
century. Two concessions were requested in 
1837, one from Mulhouse to Thann and the other 
from Strasbourg to Basle. The idea was to 
serve the largest centres of population and 
satisfy the needs of industry. The expropria- 
tion of the territory proved difficult, and at 
Strasbourg the site for the station met with 
opposition from the town. However, as each 
section was completed, the hostile agricultural 
population gradually became reconciled to the 
project. By 1841, 137 km of track had been 
laid. In 1844, the line had reached Basle. By 
a ministerial decision the station received 
traffic from both the Strasbourg to Basle 
and the Paris to Strasbourg lines. The line 
was constructed by the engineers Bazaine and 
Chaperon, whose work provided a guide for 
other French lines. The factories of Mulhouse 
and de Bitschwiller constructed locomotives on 
the British pattern and carriages of the Belgian 
type. By 1846, Strasbourg and Basle were 
effectively linked. 








Notes and 


Memoranda 





Rail and Road 


British BRIpGEWoRK FoR MIDDLE East.—The 
Great Western Railway Company states that 7000 
tons of bridgework in monthly lots of 500 tons will 
be carried from West Bromwich to the South Wales 
ports for export to Istanbul and the Persian Gulf 
area. The first lot is expected to pass next month. 


L.M.S. Water Savine Campaicn.—As part of 
a@ water saving campaign, the London, Midland and 
Scottish Railway is painting red warning bands 
round locomotive water columns at all stations and 
depots where water supplies are restricted in 
quantity, costly to provide, or not of a quality most 
suitable for locomotive consumption. The red band 
is @ warning to drivers: ‘Don’t take the water here 
unless absolutely necessary.” Before the war, the 
L.M.S. alone consumed 10,758 million gallons of 
water annually for locomotive purposes. Con- 
sumption has gone up by some five per cent. because 
of increased traffics. 


L.M.S. FreigHt Expresses.—As a further step in 
the restoration of pre-war freight services, the 
London, Midland and Scottish Railway has intro- 
duced eight additional express freight trains. The 
object of these new trains is to increase the extent 
to which one-day transit of goods can be provided 
between London and provincial cities, and between 
the provincial centres themselves; the areas 
principally to benefit are Birmingham, Manchester, 
Leeds, Sheffield and Liverpool. At the end of the 
war the L.M.S. operated only thirty-three freight 
trains in the two fastest classes, but the number 
now running has been increased to 110. One-day 
goods transits are already being operated between 
London, the provinces and Scotland, and the longest 
non-stop run made by an L.M.S. freight train is that 
of the 2.55 p.m. express goods from London (Camden) 
to Glasgow (Buchanan Street); this train is booked 
to run the 155} miles from Camden to Crewe, where 
it picks up traffic for Glasgow from the Midlands, in 
three and a half hours. 


Rattway Wacons.—In a written reply, the 
Minister of Transport has stated that, apart from 
a large order for mineral wagons placed by the 
Government, the railway companies have a pro- 
gramme for building this year in their own shops 
nearly 20,000 wagons of all types. The companies 
have also placed orders with private builders for 
some 5000 mineral wagons. All these wagons are 
being built to standard specifications, and in the 
case of the mineral wagons, the railways and the 
private builders are working to the same specifica- 
tion. A new design for a 16-ton all-steel mineral 
wagon has recently been prepared to meet various 
methods of manufacture, namely, all-welded or 
all-riveted, or a combination of both, and future 
orders for this type of wagon will be placed accord- 
ingly. The design is suitable for mass production 
on the unit assembly principle, and can be produced 
by any constructional engineering concern, large or 
small, equipped for construction by any of the 
permitted methods of manufacture. The Minister’s 
reply adds that the majority of mineral wagons are 
now being constructed of steel, with satisfactory 
results, but he does not think there would be any 
advantage at present in prohibiting the building of 
wooden wagons. 


Miscellanea 

THe IRonFOUNDRY INDUsTRY.—In reply to a 
question in the House of Commons recently, the 
Minister of Supply, Mr. Wilmot, said that the present 
potential capacity of the ironfoundry industry was 
3,500,000 tons a year, compared with 3,400,000 
tons in 1939 and 3,200,000 tons in 1943. Owing to 
shortage of labour, the actual production was at 
present at the rate of 2,300,000 tons a year, but 
the Minister stated that he and the Minister of 
Labour were doing everything possible to increase 
the labour force. 


Fan AND ALLIED MANUFACTURERS’ ASSOCIATION. 
—The second annual general meeting of the Fan and 
Allied Manufacturers’ Association was held at the 
Connaught Rooms, London, on Thursday, July 4th. 
In presenting the annual report, the chairman, Mr. 
Geoffrey Woods, referred to a proposal to introduce 
a@ standard code of practice in fan manufacture, 
covering air performance, sound level and other 
factors. There was unanimous agreement when the 
proposal was later put to the meeting, which 
decided that membership of F.A.M.A. should be 
conditional on adherence to the Code of Practice. 
Mr. Woods was re-elected chairman for the third 
year in succession. 








Coat Face LicHtT1nG.—The Minister of Fuel and 
Power, Mr. Shinwell, stated a few days ago that the 
methods of face lighting employed in the Ruhr 
coal mines had been fully investigated on the spot. 
Their possible application to the mines of this 
country was now under consideration by an expert 
committee under the chairmanship of H.M. deputy 
chief electrical inspector of mines. Representatives 
of manufacturers and users of lighting equipment 
were serving on this committee, the work of which 
would include the arrangement of practical trials 
and experiments, where necessary. Mr. Shinwell 
said that the difficulty involved in using these 
methods of lighting at coal faces where shot firing 
was carried out during or at the end of shifts was 
an aspect of the problem to which the committee 
was paying particular attention. 


Mica Strocxs.—The Board of Trade announces 
that, as a result of discussions which have been 
held in London, agreement has now been reached 
with the Government of India and the United 
Kingdom mica trade on arrangements for the 
disposal of the stocks of mica accumulated by the 
United Kingdom Government during the period of 
the war, when, in order to secure the fullest supplies 
for the military needs of the United Nations, the 
whole of the Indian output was purchased through 
@ mica mission in India. The broad basis of the 
plan is the gradual marketing of these stocks over 
@ period of years in relation to current sales and 
without undue interference with current production 
in India. Sales of mica owned by the United King- 
dom Government will be made through the normal 
trade channels by Mica Distributors, Ltd., which 
will act as the Government’s agent. \ 


** FUEL AND THE FutTURE.”—The Fuel Efficiency 
Committee of the Ministry of Fuel and Power, 
under the chairmanship of Dr. E. S. Grumell, has 
arranged a conference on “ Fuel and the Future” 
to take place in London on October 8th, 9th, and 
10th. During the intervening months a campaign 
to promote fuel efficiency and fuel economy is 
being undertaken by the Ministry through various 
agencies and the conference, which will come at the 
end of this summer campaign, is intended to focus 
attention on development during the next five to 
seven years, and on the fuel savings that can be 
made, in industry, non-industrial premises and 
homes, with the aid of the new equipment now 
becoming more readily available. Particulars can 
be obtained from the Ministry of Fuel and Power, 
Fuel Efficiency Directorate, Queen Anne’s Chambers, 
Tothill Street, London,,S.W.1, or from any regional 
office of the Ministry of Fuel and Power. 


Rouits-RoycE DEVELOPMENTS.—In the chair- 
man’s statement which will be presented to the 
stockholders of Rolls-Royce, Ltd., of Derby, at the 
annual general meeting to be held on July 19th, 
Captain E. C. Eric Smith says that considerable 
care is being paid to the planning and development 
of aero-engines for civil aviation. A substantial 
contract has been received for engines to be installed 
in commercial aircraft under construction in Canada. 
Car production has been started at the Crewe works, 
and completely new designs of the Rolls-Royce 
‘Silver Wraith’ and Bentley “‘ Mark VI” cars are 
being produced. The granting of manufacturing 
licences to foreign countries is under consideration, 
and it has now been confirmed that licences have 
been granted to both France and China, while 
negotiations are proceeding with America. The 
reorganisation of the Company’s plant at Derby, in 
order to restore it, as a self-contained unit, is 
progressing steadily. 


CoaL aND CoKE Prices.—The Ministry of Fuel 
and Power announces that retail coal prices have 
been increased by amounts varying from a few pence 
per ton to ls. 5d. per ton in consequence of the 
increase in railway rates. The increase in districts 
near the collieries will amount to a few pence per 
ton whereas the increase of 1s. 5d. per ton will apply 
in the areas most remote from the coalfields in 
England, Wales and Scotland. In the London area 
the increase will be ls. 3d. per ton. Owing to the 
increase in railway rates it has also been necessary 
to increase the prices of gas coke by 10d. a ton 
in the area of the Northern Counties’ Coke Asso- 
ciation, and in the remainder of England and Wales. 
In the area of the London Counties’ Coke Association 
there is a further increase of 10d. per ton on all coke 
sold in the area to balance the Coke Levy Fund. 
The price of foundry coke has been increased by 
1s. 3d. per ton and other hard coke prices by 6d. to 
3s. 3d. per ton according to the area in which it is 
produced or sold. Such increases in the price of 
foundry and hard coke apply to England, Wales 
and Scotland. 
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Forthcoming Engagements 





— 


Secretaries of Institutions, S » £6, 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Institution of Civil Engineers 
Thursday, July 18th—Great George Street, S.W.1 “‘ The 
Writing of Technical Papers and Reports.” C. W. 
Knight. 5.30 p.m. 
Institution of Electrical Engineers 
To-day, July 12th—-N. Eastern StupEents: Visit to 
the Tyne Brewery and Bottling Factory of the 
Newcastle Breweries, Corporation Street, Gallow- 
gate, Newcastle. 6.30 p.m. 
Saturday, July 20th—SovutH Mipitanps STUDENTS: 
Visit to the Film Studios at Denham. 2.30 p.m. 


Institution of Mechanical Engineers 

Friday, July 19th.—S. Wares Brancx: Visit to the 
cable works of Edison Swan Electric Company, Ltd., 

at Lydbrook. 
Saturday, August 24th—N. WESTERN GRADUATES: 
Visit to Metropolitan-Vickers Electrical Company, 
Ltd., Trafford Park, Manchester. 


Institution of Naval Architects 


ie. Wednesday and Thursday, September 24th, 25th 
26th.—-Glasgow Autumn Meeting. 


Institution of Production Engineers 

Saturday, July 13th.—Letcester Srcrion: Visit to 
Fiacher Bearing Company, Ltd., Wolverhampton. 
7.45 a.m. 


London Association of Engineers 
Wednesday, July 17th.—Visit to James Powell and Sons, 
Ltd., Whitefriars Glass Works, Tudor Road, 
Wealdstone, Middlesex. 6.50 p.m. 
Saturday, Aug. 24th.—Visit to Kodak, Ltd., Wealdstone, 
Harrow, Middlesex. 3 p.m. 








Catalogues 





Wuessog, Ltd., 25, Victoria Street, S.W.1.—LIllus- 
trated leaflet on the W.W.D. electro-detarrer. 

RaNsSOMES AND Rapier, Ltd., Ipswich.—Illustrated 
brochure on the Rapier 423 } cubic yard excavator. 


NEGRETTI aND ZamBrRA, Ltd., 122, Regent Street, 
W.1.—Publication No. T/38, dealing with pyrometers 
for diesel engines. 

Le Granp Svurciirr anD GELL, Ltd., Southall, 
Middlesex.—Publication No. 58 dealing with oil well 
pumping equipments. 

Murex, Ltd., Rainham, Essex.—Booklets on metals 
and metallic alloys and carbides, and on metallurgical 
and chemical products. 

WutrEtEy-ReaD ENGINEERS, Ltd., Park Lane, 
Basford, Nottingham.—Brochure giving particulars of 
industrial plant and equipment. 

Crnema-TELEvision, Ltd., Worsley Bridge Road, 
Lower Sydenham, 8S.E.26.—Handbook on “ Cintel” 
photo-electric cells and multipliers. 

Ruston-Bucyrvs, Ltd., Lincoln.—Booklet, entitled 
“The Gentle Art of Excavating,” written and illus- 
trated by the late W. Heath Robinson. 

Service Erecrric Company, Ltd., Abbey Manufac- 
turing Estate, Alperton, Middlesex.—Data sheets on 
“* Secomak ” blowing and suction equipment. 

Metatastik, Ltd., Evington Valley Road, Leicester.— 
Folder of technical information relating to vibration 
damping and other qualities of bonded rubber. 

E. H. Jones (MacutneE Toots), Ltd., Edgware Road, 
The Hyde, N.W.9.—Illustrated catalogue giving par- 
ticulars of the O.M.T. horizontal omtimeter, and a leaflet 
on Sigma inspection equipment. 

HakLanD ENGINEERING CoMPANY, Ltd., Alloa, Scot- 
land.—Leaflet describing ‘‘Spiroglide”’ single-stage 
split-casing p; also booklet entitled “* Opportunity,” 
giving details of of the firm’s apprentice training scheme. 








Packacine oF Lusricatinec Oms.—The Board 
of Trade points out that the restrictions placed on 
the packaging of lubricating oils and greases during 
the war are still in force, since economy in labour 
and materials is still necessary. Under the Control 
of Containers and Packaging (No. 4) (General) 
Order, 1945, and British Standards Schedule 
No. 1048 (I.R.), the smallest permitted metal 
container for lubricating oil is a 5-gallon drum, and 
for motor grease a 71b. tin. These restrictions 
apply both to new and second-hand metal con- 
tainers. Cycle, penetrating, and light lubricating 
oils may be packed in 60z. to 8o0z. new glass 
bottles. Used glass bottles are permitted in any 
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Personal and Business 


Mr. J. M. Ftemiune, M.1.E.E., 
chief development engineer of Micanite and Insula- 


Lrp., 
Humber, Ltd., has disposed of the undertaking 
known as Sunbeam Commercial Vehicles, Ltd., of 
Wolverhampton, to J. Brockhouse and Co., 
has formed a Canadian 


with a works at 425, River Street, 
D. Mire, is the president of the 


with Richard Thomas and Baldw ins, Ltd., 
with and advise on the company’s iron and steel 


Horcrart has been appointed 
managing director of Parsons Chain Company, Ltd., 
and British Wire Products, Ltd., of Stourport-on- 
and also a director of the National Standard 


Tue Ministry OF SUPPLY announces that three 
additional selling centres for Government surplus 
machine tools are to be opened on July 23rd, at 
Elstow, Kempston Hardwick, Bedford, Capenhurst 
near Chester, and Saltney Ferry near Chester. 

THE RANSOME AND MARLES BEARING COMPANY, 
Lrp., announces the retirement of Mr. J. Bayley, 
Midland area manager for nearly thirty years. 
son, Mr. J. C. Bayley, has succeeded to the post. 
The company’s Midland area office is at 41, Bristol 


TarsiaGc, Lrp., Wolverhampton, announces the 
following appointments :—Sir George C. Hamilton, 


ViscouNT BENNETT has been re-elected president 


THE ADMIRALTY announces the appointment of 
Rear-Admiral W. E. Parry as Director of Naval 


designate of the 
National Coal Board, has resigned from the board 


Mr. CHARLES DUKES has been appointed to 
represent the T.U.C. on the council of the British 


Mr. W. H. Haptey, F.R.I.C., has been appointed 
Zs ae 


adviser to 


Mr. M. SEAMAN and Mr. J. F. B. Jackson have 
been appointed directors of P. R. Jackson and Co., 
Ltd., Salford Works, Manchester. 


Mr. Guy H. Lanepon has recently retired from 
the managership of the Bristol branch of British 


d. 


Mr. G. RuEAM has been appointed chief engineer 
of the Associated Portland Cement Manufacturers, 
Ltd., in succession to Mr. C. Percy Taylor. 


Dr. L. N. BRAMLEY has been appointed electrical 
engineer to the plant engineering division of the 
British Iron and Steel Research Association. 
Butters Bros. anp Co. LTD. announce that their 
London office address is now Trafalgar House, 
Waterloo Place, S.W.1. (Telephone, Whitehall 8654). 
A. C. G. Smita, B.Sc., A.M.I. Mech. E. 
left British Drug Houses, Ltd., 


has 
to take up an 
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Ltd. 
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Contracts 


(London), Ltd., for the construct: 
dam in Central Wales. 
is £1,464,408. The Ministry of 
rised an immediate beginning of 
THE NortTH oF SCOTLAND 
electrical plant and machinery for 
at Grudie Bridge and Morar. 
@ capacity of approximately 3 


units. 
Engineering Company, Ltd., 
contract for the supply of two 


The turbines for this contract 





size. 


THe BrrmincHaM WaTER CoMMITTEE has placed 
@ contract with Edmund Nuttall, Sons and Co. 


The amount of the tender 


Boarp has placed contracts of a total value of 
£163,000 with Bruce Peebles and Co., 
turbines which will drive the alternators will have 
They will be manufactured by the Harland 
Peebles and Co., Ltd., have also been given the 
each of 300 kW capacity for the Loch Morar scheme. 


Boving and Co., Ltd., of London. 


ion of the Claerwen 


Health has autho- 

the work. 
Hypro-E.ectric 

Ltd., for 


generating stations 

The hydraulic 
2,000 h.p. in two 
of Alloa. Bruce 


turbo-alternators, 


has been appointed 


Reports on German Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German Industry listed 
below can be obtained from H.M. Stationery Office at the 
prices stated. 


No. of 
report. 


Post 
free, 
8. d, 


Title. 


F.I.A.T.: 
OR ak oe Sulphate Dissolving Pulp for 
Rayon Manufacture : Kostheim, 
Obernburg, Darmstadt ... > J 
Acetic AnhydrideProduction from 
Acetic Acid: LG. F omaeed Dor- 
magen 07 
Helicopter Theory aw ns ek y 
F.A.223 Helicopter... ... ... 1 8 
Interrogation of Dr. Gunter 
Spengler, Munich, formerly of 
Institute for Coal Research, 
German Technical High School, 
Prague... 28 
Economic Studies of the Power 
Transmission Chain ee | in 
Germany ... . 
Food Processing ‘at Kondima- 
Werke, Engelhardt and Heiden 
Stésserstrasse 19, Karlsruhe I, 
Baden... .. eee tae ee ON 
‘*Press- Welding” “Aluminium for 
Aircraft Radiators ... . 7 
Manufacture and Regeneration of 
Catalysts at I.G. Farbenindus- 
trie, Ludwigshafen-Oppau __... 
Survey of the Chlorine and 
Caustic Plants in Western and 
Southern Germany . 
Industrial Heat Testing Furnaces 
in Germany ‘ 
Textile Testing in Germany 
Deep Well Turbine ecomesiiie 
Pump Motors... 2 2 
Coal Tar Creosote for Wood Pre- 
servation during the War Period 
Polymerisation of Ethylene ... 2 8 
Technical Survey of Electric 
Motor Industry inGermany ... 2 8 


145 


177 
178 
368 


to 


to 


- 
x 


434 


tor 


466 
476 


478 


— 
~ 


488 
498 


C.I.0.8.: 
IX-5, 6, 7, 
XI-22 


Aircraft Works of Koninkijke 
Maatschappij ‘De Schelde” 
Production of D.O.24 Aircraft... 
The Carl Bosch Laboratory of 
Berlin: Infra-Red Telescopes, 
Research and Manufacture ... 6 9 
Siemens Zahler Fabrik Nurnberg 
Area: Small D.C. Motors, Suit- 

= for use in Servo Mechan- 


a 
ts 


XXX-35 


XXX-47 


ism 
The 1. T. T., Siemens and Robert 
Bosch Organisations , 
Mansfeldscher Kupperschiefer- 
bergbau A.G. Eisleben: Smelt- 
ing and Recovery of Non-Kerrous 
Metals : YJ 
Georg Von Giesche’s Erben Mag- 
deburg : Zinc Mining and Smelt- 


XXXI-38 
XXXI-55 


o 
zs 


XXXI-56 


aoe ERS? Soy: Ail aie ERTS 
Hugo Schneider A.G. Messing- 
werke Aluminium Werke, Leip- 
zig: Brief description of Brass 
and Aluminium Mills.. 07 
Compilation of German Fuels and 
Lubricants Specifications a 
Huls Chemical Works, I.G. Farben 
Huls: Hydrocarbon Cracking 
and Gas Handling; Acetylene 
Purification ; Butadiene, fgom 
dehydration of Butol; Styrene 
and Ethylbenzene 
The Manufacture and Physical 
Properties of “Iporka’’: A 
Lightweight Renielias Material 1 1 
Edeleanu G.m.b.H., Altenburg : 
Solvent Extraction of Oils; 
Separation of Waxes; Con- 
tinuous Band Filter for Wax ; 
Treatment Procedures... ... 6 9 
The Deutsche Seewarte Aero- 
logical Station: Meteorological 
Instruments and Techniques ... 0 7 
Aluminium and Magnesium Pro- 
duction and Fabrication ... 50 9 
F. Krupp A.G., Altendorfer 
Strasse, Essen : Coking Plant . (Nees 
Gelsenkirchenen Bergwerke AG. 
(G.B.A.G.), Rosastrasse-Essen 
and Nordstern-Wanne Eickel : 
Coking Plant... evsan eee eo 


XXXI-57 


XXXI-58 
XXXI-75 


to 


XXXI-81 


XXXI-85 


XXXII-43 ... 


XXXII-59 ... 
XXXIIT-16 
XXXITI-18 








GOVERNMENT SuRPLUS MACHINE Toots.—The 
Ministry of Supply announces that another “on 
site’ sale of surplus machine tools will be opened 
at the Rolls-Royce factory, Hillington, Glasgow on 
Wednesday, July 31st, at 10 a.m. Approximately 
600 machine tools will be available for sale on the 
opening day, and machines not sold by Tuesday, 
August 6th will be for sale by competitive 
tender. Unsold machine tools will be on view 
daily, except Saturday and Sunday, between the 
hours of 10 a.m. and 4 p.m. from Wednesday, 
August 7th, till Tuesday, August 13th, and pro- 
spective purchasers should visit the site during 





will be made by 


that period to examine the machines, obtain tender 
forms, and make inquiries regarding procedure. 
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The American Loan 


On Saturday, July 13th, the House of 
Representatives in Washington approved by a 
vote of 219 to 155 the Anglo-American financial 
and economic agreement, providing for a loan 
to the United Kingdom of 3,750,000,000 
dollars, approximating to £1100 million. 
After the deduction of £162} million for 
lease-lend settlement, a credit of £9374 
million is thus made available to this country. 
In the House of Commons on Monday last, the 
Chancellor of the Exchequer expressed the 
Government’s. satisfaction that the United 
States Congress had approved the loan agree- 
ment. He said that, although this country 
would still have to do without many imports 
which it would be glad to have, confirmation 
could now be given to plans already made for 
some much-needed expansion of supplies from 
abroad. As well as being able to authorise the 
purchase of more foodstuffs, it would be possible 
to carry out the intention to arrange for more 
plentiful suppliés of raw materials and a 
limited increase in imports of manufactured 
goods and, it was hoped, newsprint. The 
Chancellor said that the Minister of Fuel and 
Power would make a statement on petrol in the 
course of the next few days. Mr. Dalton added 
that the country could not relax its efforts in 
production, especially in the export trades, and 
as soon as possible, the overseas account must 
be balanced. The value of the loan was that it 
gave a breathing space and new reserves of 
strength for the accomplishment of that task. 
Regarding the international negotiations on 
commercial agreements which had already been 
proposed, the Chancellor explained that as a 
natural consequence of the loan agreement, 
conferences would be held on conditions which 
had already been outlined. The full inter- 
national conference would be preceded by a 
meeting of the so-called nuclear Powers, which 
included not only the United Kingdom, but the 
other members of the Commonwealth. 


Jubilee of the Motor Industry 


Wiru the removal in 1896 of the duty of the 
motorist to have a man walking in front of his 
car, carrying a red flag, the motor industry can 
be said to have begun. Consequently 1946 can 
be considered the jubilee year for the motor 
industry. The Society of Motor Manufacturers 
and Traders has recognised the occasion by 
organising a series of jubilee events and staging 
at its new headquarters an exhibition entitled 
“ Fifty Years of Progress.”” On Thursday last, 
July 18th, the exhibition and the new head- 
quarters of the Society at 148, Piccadilly, W.1, 
formerly the home of the Rothschild family, 
were officially opened by Mr. John Wilmot, 
Minister of Supply. On the same day the 
London cavalcade of motor vehicles, represent- 
ing the fifty years of progress in automobile 
construction, toured the Metropolis. This 
event was honoured by the presence of Their 
Majesties the King and Queen, who reviewed 
the cavalcade in Regent’s Park. Similar 
cavalcades are to follow later in the year in 
Coventry, Birmingham, Manchester, Edin- 
burgh, Cardiff and Belfast. Other events appro- 
priate to the occasion will be the jubilee 
banquet, at the Dorchester Hotel, W.1, on 
July 26th ; the veteran cars’ run to Brighton, 
on November 17th; the motor industry’s 
annual banquet at the Dorchester Hotel, on 
November 20th; and the motor jubilee ball, 
under the patronage of H.R.H. Princess 
Elizabeth, at the Royal Albert Hall, on October 
9th. The exhibition at 148, Piccadilly, W.1 
will remain open until August 10th; thereafter 
it will be staged at provincial centres. The 
Society points out that the motor industry is 
now the third largest in the country, and that 
the exhibition is intended to trace this growth in 
pageant form. Scale models of motor vehicles 
built from 1896 onwards are displayed, and 





clearly presented statistics show the influence 
of the industry on employment, production and 
overseas trade. In peace and war motor trans- 
port has played its part in the existence 
of the nation, and it is the purpose of the exhi- 
bition to illustrate this fact. The Society com- 
ments that there is a serious obligation on the 
Government to assent in the early future to the 
removal of those restrictions which have been 
the subject of repeated overtures for many 
years. Not the least important intention of the 
jubilee is to impress upon our legislators this 
need. It is stated that the contribution of motor 
manufacturers to the welfare of the nation 
could have been even more impressive in this 
jubilee year if they had not been “ driving 
against the brake ’’ for so long. 


Intensive Courses in Chemical 
Engineering 


Ir is announced by the Board of Education 
that, with a view to meeting the demand for 
chemical engineers, which modern industry is 
creating and increasing, arrangements are 
being made for full-time intensive training 
courses in chemical engineering in a number of 
technical colleges. These new courses will last 
for approximately twelve months, and they will 
be open to men who have graduated in engi- 
neering, chemistry or physics, or who have 
secured the Higher National Certificate in 
Engineering or Chemistry, or who have obtained 
a general science degree in mathematics, 
chemistry and physics. Men who have obtained 
wartime degrees in the specified subjects will be 
eligible for the courses, and they may be able to 
qualify under the Further Education and 
Training Scheme in respect of the new courses. 
No candidate can be accepted, however, who 
has not fulfilled his military obligations or has 
not done a sufficient period of civilian war work 
to enable him to resume his studies. The 
courses will be recognised by and operated in 
co-operation with the Institution of Chemical 
Engineers, which, together with the industrial 
associations of those branches of industry con- 
cerned with the employment of chemical engi- 
neers, will co-operate with the Ministry of 
Labour and National'Service in the selection of 
candidates for training. The fee for the entire 
course will be of the order of £60 to £80. The 
course will qualify for allowances under the 
Further Education and Training Scheme to 
candidates who are eligible under the general 
conditions applying to that scheme. For 
further information and for Leaflet P.L. 216, 
explaining the scheme, inquiry should be made 
to the Ministry of Labour and National Service, 
Technical and Scientific Register, York House, 
Kingsway, London, W.C.2. 


Derailment of a Scottish Express Train | % 


On Monday, July 15th, about half an hour 
after it had left King’s Cross, the 7.5 p.m. 
express passenger train to Aberdeen was com- 
pletely derailed 100 yards from Hatfield Station, 
in Hertfordshire. The first three of the thirteen 
coaches which formed the train were overturned. 
All of the remaining coaches were derailed, 
and the engine, which ploughed on for over 
100 yards, came to rest still upright, although 
its wheels had been torn off. In view of the fact 
that the coaches were well filled with passengers, 
it is remarkable that only eleven people were 
injured, and only one of those very seriously. 
A small fire in one of the wrecked coaches was 
quickly extinguished. Tracks in both direc- 
tions were blocked by the wreckage, and it was 
necessary to relay the down track before it 
could be put into service again. After the derail- 
ment, a shuttle service of buses was run to 
bridge the gap caused by the accident. A 
shuttle train service was also put into opera- 
tion from Hatfield to Hitchin, in order that 
passengers from North London could join north- 
bound trains which were sent via Hertford. 





In order to assist the Technical and Scientific 
Register of the Ministry of Labour’s Appoint- 
ments Department, of York House; Kingsway, 
London, W.C.2, several advisory committees 
have been formed, composed of leading members 
of the various professions catered for by the 
Register. These committees cover electrical, 
mechanical, civil and chemical engineering, 
scientific research, and architecture and public 
utilities. A recent meeting of the Electri- 
cal Committee was attended by Sir Arthur 
Fleming (Chairman), Colonel Sir Stanley 
Angwin, Mr. J. R. Beard, Mr. W. R. Brasher, 
Mr. E. S. Byng, Mr. C. W. Marshall, Mr. 
E. A. Mills, Mr. H. J. Nunn, Dr. C. C. 
Paterson, and Mr. C. Rodgers. The Com- 
mittee had under consideration several pro- 
posals for securing employment for men who 
joined the technical branches of the Forces 
immediately after graduation and are now being 
demobilised. While they may not have had 
industrial experience, they have in many cases 
had commissioned service in the technical 
corps and have shown qualities of leadership 
and initiative which should be of great value to 
industry. Suggestions made by the Committee 
are likely to lead to experimental schemes of 
training, with a view to preparing ex-Service 
personnel for responsible posts after training. 
In order to make training schemes of this kind 
economically practicable, the Committee points 
out that adequate pay schemes will be required. 
The Committee stressed the importance of still 
further developing the close co-operation 
between the Register and the Professional Engi- 
neers’ Appointments Bureau, and expressed the 
hope that the industry would use to the fullest 
the facilities offered by the Register. The Com- 
mittee also considered a detailed report of the 
work of the electrical engineering section of the 
Register, which has on its staff fully qualified 
electrical engineers. 


Rapid Survey of Coal Reserves and 
Production 


THE publication of the Fuel Research Board’s 
* Rapid Survey of Coal Reserves and Produc- 
tion: A First Appraisal of Results,” by the 
Stationery Office, comes at an opportune time. 
It differs from previous surveys, in that it is con- 
cerned only with those reserves of coal which 
are readily available and will support output 
for the next hundred years. These reserves are 
further classified, for each coalfield, into different 
types of coal. For the first time the relative 
proportions of anthracite, coking coal, gas coal, 
&c., in our immediately available resources are 
iven. In tabular form the Developed Reserves 
(1942-2042) and the Projected Annual Outputs, 
Average (1942-1952) are given for England and 
Wales and for Scotland. In general the report 
gives no cause for alarm, and the reserves of the 
various types of coal appear to be adequate to 
meet the demands, barring any revolutionary 
changes. Attention is, however, called to the 
approaching depletion of our reserves in certain 
special areas. In the Durham coalfield the area 
with the shortest life—less than fifty years—is 
confined to West Durham, which produces 
coking coals. Long after the medium-volatile 
coking coals of Durham have been exhausted, 
the coalfield will produce coals similar in type to 
the best coals now used in coke ovens in the 
Midland areas. Attention is called to the wide 
range of coal types produced and available in 
South Wales. Some of these types are to be 
found in Kent as well, and the Kentish coalfield 
reserves are discussed in some detail. It is 
pointed out that three-quarters of the reserves 
classified in the Survey consist of general 
purpose coals such as are mined in Lancashire, 
the Midland area, Northumberland and Scotland, 





which are fully described. 
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Helical Gears 


By HARRY WALKER, Ph.D. 
No. 1i—(Continued from page 26, July 12th) 


SuRFACE STRESSES 


ed is now possible by making use of the 
Hertz equations to plot the stresses that 
ocour on the teeth. The maximum stress is 
proportional to the square root of the load 
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Relative Radius of Curvature 


not so low as to give contact approaching the 
interference points ; in the latter event the 
low value of the relative radius of curvature 
near the interference points causes the stress 
to rise at each end of the graph. 

It is also of interest to compare it with the 
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FIGS. 11A AND 11B 


per unit length of line of contact and inversely 
proportional to the square root of the relative 
radius of curvature. For the purpose of com- 
parison constants are omitted and it is 
assumed that the modulus of elasticity is a 
constant factor. 

Fig. 11A shows a typical graph on which 
load intensity, relative curvature, and maxi- 


graph for the corresponding spur gears in 


Fig. 11B, based on the same unit loading at 
the pitch line.* In this case the stress rises 
from zero at the beginning and end of the 
contact (the teeth are assumed modified from 
the true involute to compensate for deflec- 
tion) to a maximum round about the pitch 
point, and the maximum stress is 0-65 units, 





mum stress are plotted on a line of contact 
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for a 30/30 tooth combination with a spiral 
angle of 30 deg. and a pressure angle of 20 deg. 

An interesting feature of the stress curve 
is that it is almost horizontal, indicating an 
almost uniform stress over the whole of the 
tooth surfaces. This feature occurs on all 
helical gears of approximately unit ratio, 
independent of pressure angle and spiral 
angle, provided that the tooth numbers are 










Relative Curvature 


1 1 
Line of Contact 


compared with 0-52 units on the helical gear. 
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Fics. 12 AND 13 


This stress ratio is roughly the same between 
spur gears and helical gears of the same pitch 
diameters and numbers of teeth, no matter 
what spiral angle is chosen for the helical 
gears. 

These diagrams perhaps help to explain 





* The derivation of stress curves for spur gears was 
dealt with in Tae Eneinezr, December 22nd and 29th, 
1944 


why in practice pitting frequently (but not 
always) extends from the pitch lines to the 
root on helical gears, whereas on correctly 
modified spurs it usually starts nearer the 
pitch line than the root. 

On helical gears having a ratio other than 
unity, the load curve remains approximately 
the same as for equal gears, having its 
maximum value near the middle of the line 
of contact. The relative radius of curvature 
however, no longer has its maximum value 
near the middle, since it is a parabolic curve 
with a maximum value midway between the 
interference points of the pinion and the 
wheel. As a consequence the stress is heavy 
at the base of the pinion teeth and decreases 
to the tip of the pinion tooth. 

Fig. 12 shows the curves for a 20/50 
combination of helical gears, with equal 
(uncorrected) addenda, from which it is seen 
that the stress reaches a value of 0-745 at 
the base of the pinion and falls to 0-38 at the 
tip. By correcting the pinion the curve of 
relative radius of curvature can be shifted 
to the left with improved results. Fig. 13 
shows the effect of correcting the pinion by 
half an addendum, with a consequent reduc- 
tion in maximum stress to approximately 0-5. 
This example serves to show the vast 
improvement that can be obtained in helical 
gears by addendum correction. 


EFFecT OF SPIRAL ANGLE AND PRESSURE 
ANGLE 


In designing a pair of helical gears there is 
available a wide range of choice in spiral 
angle, pressure angle, and tooth numbers for 
a given centre distance, and gear ratio. 
Helical and double helical gears cut by the 
hobbing process may be designed with any 
spiral angle from 0 to about 45 deg., and there 
is a similar choice in the case of single helicals 
planed by a rack or pinion type cutter. 
Planed double helicals usually have their 
spiral angle fixed by the makers of the 
machines. The pressure angle may, of course, 
be varied at will, although with the object of 
using standard cutters it is usual to adopt 
a “recognised” pressure angle, such as 
14} deg. or 20 deg., and this is stated on the 
normal section or the transverse section, 
according to the cutting process used. The 








selection of the numbers of teeth in the 
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pinion and wheel is entirely a matter for 
the designer to settle and is not influenced 
by the manufacturing process. 

With so much choice available it is useful 
to inquire as to how these variables affect 
the stresses in the gear. The method adopted 
will be to ascertain by similarity how the 
stress formula varies for gears of fixed pitch 
diameters (and hence fixed gear ratio) with 
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not possible variations in spiral angle, pressure} design is always less, but only slightly less| which the nature of pitting on the teeth can 
he angle,.and numbers of teeth. For purposes| than c, and the above expression for stress} be forecast. It is known, for instance, that 
tly of comparison the stress at the pitch line only | is in all cases almost equal to unity. The| pitting only occurs under conditions of either 











he [% will be considered. actual variation from unity over a range|pure rolling or ative i idi 
The radii of curvature of the pinion and : pid me REPT SPORES ME. 

an wheel teeth at the pitch line on the trans- 
ely verse section are equal to their respective 
its pitch radii multiplied by the sine of the trans- 
ine verse pressure angle, and the relative radius 
uré = —} of curvature on this section is, for gears of 
lue [7 fixed diameters, therefore proportional to 
've —] the sine of the transverse pressure angle. 
"| For the normal section, then, it follows that 
vy : Ryn Co ts 
ses x COB 0, 

ve For @ given transmitted load per inch face 
50 —§) tangential to the pitch circles, it has been 
1al — shown that the normal rate of loading is pro- 
en [| portional to a tooth deflection loading incre- 
at |) ment, which is a constant for the present 
he | purpose, and proportional to the circular 
of [| pitch p divided by ad, the length of the 
ed |) contact line on the transverse section. The 
13 — ratio p/ad is approximately proportional to 
by |) the sine of the transverse pressure angle and, 
c- |) assuming the tooth depth to be computed on 
5. —) the normal pitch, inversely proportional to 
st || the cosine of the lead angle. Hence 
val : i 
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a Now, the maximum stress is proportional to 
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al i i.e., to 
“4 : _ % = we (5) A—Standard Driving Gear; B—Standard Driven Gear ; C—Special Driving Gear; D—Special Driven Gear 
. : COS o FiG. 14—PITTING OF HELICAL TEETH 
vy ff It follows from the above that :— 
(Udi (1) The maximum surface stress at the from 0 to 45 deg. spiral angle and from 15 deg. ; Negative specific sliding occurs on the flank 
Is of pitch line is independent of the number of to 25 deg. pressure angle does not exceed |(dedendum) of the gears and its numerical 
. i teeth selected for the gears. There is no 3 per cent. It would therefore appear that| value increases from zero at the pitch point 
ir |) advantage from the point of view of wear or changes in spiral angle and pressure angle/to infinity at the interference point. Nishi- 
0 || pitting to be gained by choosing a coarse pitch do not affect the maximum stress on|hara has suggested from an investigation of 
,, ff in preference to a fine pitch. A coarse pitch helical gears, but as 
of |) may, indeed, be worse than a fine pitch if the regards pressure angle 
+ |) numbers of teeth are sufficiently low as to this statement is sub- 
3 |) bring the contact towards the interference|J&t to the reserva. 
e || points where the surface stresses may be| 0D in the following 
1, |) higher than those at the pitch lines. Fine- paragraphs. 
e | pitch helical gears are usually supposed to Piso. op Hatatat 
e ff run more quietly and smoothly than gears of ‘Tanen 

> a coarse pitch, and, provided that surface 

- stress (as distinct from bending stress) is the} One feature of helical 

















limiting factor in design, there is no objection 
to the choice of a fine pitch. With a fine 
pitch there is the further advantage of a 
reduction in maximum sliding velocity 


gear design which is 
not covered in the pre- 
vious notes is the effect 
of alteration in pres- 
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the transverse section is proportional to the | addenda proportions on the disposition of | pitting on sliding cylindrical surfacest that 
distance of the point of contact from the | relative rolling and sliding velocities, and their | for a given load pitting is most likely to occur 
effect on the rate of wear and pitting. Stress|at —22 per cent. slip. On a spur gear the 
(2) The value of o, in any particular|in itself is not an absolute criterion from 
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position of maximum stress is very marked 
and usually occurs at a point on the profile 
where the nature of relative sliding and rolling 
is such as will allow pitting to take place, i.e., 
in the region of negative specific sliding and 
close to the rolling point. In this respect the 
problem is simpler than that of helical gears. 
On helical gears the conditions are different, in 
that there is no marked point on the profiles 
where the combination of stress and specific 
sliding can be said, from present knowledge, 
to be most conducive to pitting. There is, 
consequently, a requirement for further 
research in finding the more precise relation 
between pitting, surface stress, relative 
curvature, and rolling and sliding velocities 
on lubricated surfaces in line contact. 

The author has carried out experiments on 
actual helical gears, which, whilst they do not 
give sufficient evidence to enable direct con- 
clusions to be drawn on the above, do show 
that the combination of a high-pressure angle 
with a pinion which is nearly all addendum 
gives greater resistance to pitting than a 
normal design with moderate addendum 
correction and moderate pressure angle. 

In one experiment a pair of 25/27 tooth 
gears having equal addenda and a pressure 
angle of 17} deg. was run against a pair of 
gears of the same ratio and general dimen- 
sions, but with a pressure angle of 25 deg. and 
the 25-tooth gear having addendum and 
dedendum factors of 0-9 and 0-1. ‘The 
experiment clearly showed that the gears 
with the high-pressure angle and unequal 
addenda were far more resistant to pitting 
than the normal gears, and it is estimated 
from the experiment that the load capacity 
of the special gears could in practice be about 
40 per cent. higher than that of the standard 
gears. The condition of the gears at the con- 
clusion of the test is shown in Fig. 14, all the 
gears having run under the same conditions 
and in the same circuit. The standard driven 
gear was the first to show signs of pitting, 
and this occurred all over the dedendum. 
The standard driving gear then started 
pitting at the pitch line. In the meantime no 
pitting had occurred on the special gears and 
the load was increased and the running pro- 
longed until pitting started about halfway 
down the tooth of the driven gear, which in 
this case was the one with the long dedendum. 
No pitting occurred anywhere on the teeth 
of the long addendum driving gear. The 
gears were all made from the same bar of 
heat-treated nickel steel. 

The stresses, specific sliding values, and 
position of pitting are plotted in Fig. 15 on 
the respective lines of action of the two pairs 
of gears. The location of the pitting is unex- 
plained. The pitting on the special driven 
gear does bear some relation to the maximum 
stress, but it is not clear why the pitting on 
the two standard gears should differ when the 
conditions are almost identical. A possible 
explanation may be in the inaccuracies of 
the gears, but this would not account for the 
higher load capacity of the special gears. 
A more likely explanation may be that 
the scale effect of relative curvature as 
regards pitting of lubricated surfaces is 
dissimilar to what would be expected from 
the Hertz stress equations. 

MacHINE FOR Pittine TESTS 

Since experiments on actual gears are 
tedious, expensive, and liable to give false 
results due to manufacturing errors,a machine 
is being made which simulates the action of 
helical teeth, but uses much simpler test 
elements, and it is hoped to find from this the 
relations between stress, surface motion, 
curvature, and pitting. The principle of the 
machine will be seen by reference to Fig. 16. 
At any point of contact in the transverse 
section of View 1 the instantaneous tooth 


contact and motion is similar to that of two 
circles with centres at I, and I, and revolving 
in opposite directions of rotation at speeds 
proportional to the gear ratio. In plan 
(View 2), therefore, the tooth surfaces can 
be replaced by two conical surfaces A B C D 
and C D E F, making line contact along C D 
and revolving on parallel axes in opposite 
directions, each cone revolving at the same 
rate as the gear which it represents. The 





cones have their vertices at the interference 
points and the included angle is equal to 
twice the base lead angle of the gear. The 
machine under construction will enable two 
test pieces, each in the form of the frustum 
of a cone, to be mounted on parallel axes and 
run under load at correct relative speeds, so 
that observations of pitting and wear 
phenomena may be made. 
(To be continued) 








GRANARY AT BaHIA BLANCA 


HE most remarkable work carried out in 
recent years is the 80,000-ton granary con- 
structed by Henry Simon, Ltd., at Bahia 


An Engineer Looks at Argentina 


By ROLT HAMMOND, A.C.G.I., 
No. II1—(Continued from page 29, July 12th) 


Assoc. M. Inst. C.E. 


This granary is the largest in South America, 
with the most complete equipment in the 
world. It includes 120 conveyors, with a 
length of about 5 miles, and there are more 
than 12 miles of conveyor and elevator belt- 
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FIG. 5—GRANARY AT BAHIA BLANCA 


Blanca for the Buenos Aires Great Southern|ing. Electrical drive is employed throughout, 
Railway. This installation has been described | for which there are 240 motors, ranging from 
elsewhere, but there are several interesting|3 H.P. to 180 H.P., providing a total of 
engineering details worthy of repetition, if!10,000 H.P. The total cost of the entire 


Se" PHN 


rain NIN WA: 


ae tase 


Es 


ERE 8 ee Aaa 
oe |) commen a - 


FiG. 6-GRAIN WAGON UNLOADING SHED 


only to show the enterprise of a large British; scheme was £1,000,000, work to the value of 
concern specialising in this class of work.* | £800,000 having been carried out by Messrs. 
Henry Simon. 


The port of Bahia Blanca lies about 20 


miles from the open Atlantic, on an inlet 
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resembling an estuary. It comprises Puerto 
Ingeniero White, built by the Buenos Aires 
Great Southern Railway te serve its southern 
area, and Puerto Galvan, constructed as an 
outlet for the Bahia Blanca North-Western 
Railway, now under the control of the Great 
Southern Railway. The grain traffic, mainly 
wheat, has been considerably more than 
2,000,000 tons in a single season. Previous 
to the construction of this granary, i 

of the grain was a costly and complicated 





FIG. 7-UNDERSIDE OF INTAKE HOPPERS 


affair, involving a great deal of shunting 
and marshalling of 45-ton grain wagons. 

A general view of the granary is shown in 
Fig. 5. The whole site consists of reclaimed 
land, with a subsoil mainly composed of 
sand and clay. The exceptionally heavy 
foundations are supported by 4817 reinforced 
concrete piles of the Vibro type. Upon them 
was laid a foundation raft of a thickness 





to the designs of the engineer-in-chief 
of the railway. 

The main building comprises an unloading 
shed, 602ft. long by 134ft. wide, with a saw- 
tooth roof; the latter can be seen on the 
extreme right of Fig. 5. The working house 
is the high building with the step con- 
struction ; it is 210ft. long by 98ft. wide 


and has a maximum height of 221ft. The 
main storage bins on the left of the working 
house cover an area of 222ft. by 165ft. and 
have a total height of 127ft. from ground 
floor to roof. Between these two groups of 
bins is the shipping house, 222ft. by 61ft.; 





varying from 16in. to 60in., including care- 





FiG. 8-MOTOR- DRIVEN THROW-OFF CARRIAGE 


fully executed waterproofing, consisting of 
a 4in. layer of concrete covered with two 
coats of Trinidad asphalt. Further pro- 
tection is afforded by a layer of cement 
mortar reinforced with expanded metal. 
Foundation work was undertaken by Chris- 
tiani and Neilsen, S.A., and by Westley 
Williams and Co., both of Buenos Aires, 











here there are twelve shipping scales, with 


belt conveyors running below them. The 
circular grain bins are 14ft. 9in. diameter 
inside and have an overall depth of 60ft. and 
a capacity of 206 tons each, whilst the poly- 
gonal bins have a capacity of 129 tons each. 
Main storage bins have an inside diameter of 
91ft. 6in. with a capacity of 463 tons each, 











the accompanying polygonol bins holding 111 









tons. There are 196 main storage bins, giving a 
total number of grain bins in both groups of 
322. 

These great structures form an excellent 
example of high-class reinforced concrete 
work ; in the working house, for example, 
there are two storeys below the bins and four 
above, with intermediate platforms carrying 
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FIG. 9-GRAIN SHIPPING GANTRY 


various items of machinery. Here the main 
columns supporting the bins are of hexagonal 
hooped construction, and are continuous 
between the bins as rectangular columns 
supporting the upper floors; the bin walls 
are 6in. thick and were constructed by means 
of moving forms continuously lifted during 
pouring. The roofs of these buildings are 
exposed to considerable ranges of tempera- 
ture, varying from sharp frost in winter to 
sub-tropical heat in summer; an insulating 
layer of cell concrete, 2in. thick, with a water- 
proof covering of Ruberoid, is therefore 
formed on them. 

An interior view of the grain wagon 
unloading shed is shown in Fig. 6; eight 
wagons at a time, on each of three lines, are 
pushed into the entrance of the shed, but 
locomotives do not enter because of the fire 
risk. The wagons are therefore handled from 
the entrance by three sets of endless steel 
ropes passing over pulleys below ground 
level ; the upper part of the rope runs in a 
steel trough embedded in the concrete struc- 
ture of the hoppers and extending for the full 
length of the shed. The wagons are attached 
to a carriage running in the trough by means 
of a projecting bollard; the rope hauiages 
are driven, through reduction gearing, by a 
55 H.P. motor which traverses the bollard 
in either direction at a speed of 75ft. per 
minute. 

A view of the underside of the intake 


“ | hoppers is shown in Fig. 7; the outlets are 


opened and closed by a long slide valve having 
eleven openings. Beneath each line of 
hoppers is a belt conveyor, 36in. wide and 
325ft. long, which feeds short transverse 
conveyors delivering the grain to the boots 
of the six main intake elevators, each having 
a delivery capacity of 500 tons per hour. 
Grain is delivered to the bins by means of 
motor-driven throw-off carriages, as illus- 
trated in Fig. 8; there are two of these 
machines to each distributor belt, one in the 
working house and one in the main storage. 
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FiG. 10—-CONVEYOR IN GRAIN SHIPPING GANTRY 


GRANARY AT ‘BAHIA BLANCA 









Fic. 11—CONTROL BOARD OF GRANARY 








Each carriage is completely self-contained 
and under the control of a driver, who uses 
a special periscope attachment when running 
in the reverse direction. Each throw-off 
point is connected to the dust control system, 
and for this purpose a coupling is provided 
between the throw-off coupling and the main 
air line in the form of an automatic mechanical 
device. The carriage is driven by a 5 H.P. 
motor, running at 950r.p.m., through worm re- 
duction gear at a speed of 250ft. per minute. 
Space does not permit of a complete descrip- 
tion of the cleaning plant installed ; primary 
cleaning of the grain consists of the removal 
of oats and wild oats, but the whole of the 
grain does not require this treatment. The 
Simon disc separator is used for this purpose, 
in which a number of discs having hundreds 
of small pockets formed in their faces are 
rotated in a vertical plane in the grain con- 
tained in the trough ; the size and shape of 
these pockets is such that the wheat grains 
are picked out and the other grains are left 
in the trough, along which they are propelled 
to be discharged at one end of the machine. 
The loading out system has been designed 
to load six ocean-going vessels at a time, pro- 
viding @ maximum shipping capacity of 6000 
tons per hour; Fig. 9 shows a general view 
of one of the shipping gantries with two of the 
grain spouts ready for the shipping operation ; 
an impressive view inside one of the loading 
gantries is shown in Fig. 10, which gives a good 
idea of the arrangement of conveyor belting. 
All plant operations are controlled from 
the central signalling board illustrated by 
Fig. 11, in which are incorporated ‘“ Start ”’ 
and “Stop” buttons controlling the auto- 
matic starters of the intake and shipping 
lines; these are interlocked for sequence 
operation. The electrical supply is received 
at 6750 volts, 50 cycles, three-phase, and is 
transformed in a sub-station to 440 volts for 
power and to 220 volts on the four-wire 
system for lighting. Motors are of the high- 
torque squirrel-cage type up to 25 H.P., and 
of the slip-ring type above that power ; 
small and medium-size motors are totally 
enclosed, the former being frame-cooled and 
the latter pipe-ventilated with totally 
enclosed rings. Starting gear of ironclad 
dustproof type is fitted and both hand- 
operated and automatic starters are pro- 
vided, the latter being used for the intake and 
shipping lines ; they are so arranged that the 
pressing of a single button starts up the line 
automatically in sequence. 
(To be continued)’ 








Experimental Gas Turbine Plant 


—_—_____~-.—— 


HE possibility of using a turbine to produce 

power directly from the hot gases derived 
from the combustion of fuel was envisaged by 
Sir Charles Parsons in his original steam turbine 
patent, in which he indicated the nature of a 
plant for the purpose. At the time, however, 
there was an almost unlimited field for his 
energies in the develop- 
ment of his steam tur- 
bines and high-speed 
generators, while the 
difficulties in the way 
of constructing a satis- © 
factory internal com- 
bustion turbine with 
the materials then avail- 
able would have been 
insuperable. It was not, 
indeed, until shortly 
before the war that 
sufficient progress had 
been made in metal- 
lurgy to render the 
prospects of success at 
all favourable. The 
improving outlook led 
C. A. Parsons and Co., 
Ltd., to make a renewed 
examination of the 
whole question, with 
the result that they 
decided to proceed with 
the construction of an 
actual gas turbine plant 
of a type suitable for 
ordinary land and 
marine duties. The firm 
was admirably equipped 
for such an enterprise, 
not dnly by reason of 
its unrivalled — back- 
ground of turbine de- 
velopment, but also 
because of its familiarity 
with the design of axial 
compressors, which, like 
so many other advances 
in high-speed engineer- 
ing, had had their origin 
many years ago in the 
Heaton Works. 

It is not generally known that Sir Charles 
Parsons carried out an extensive series of experi- 
ments on an axial flow air compressor in 1897 
with a view to developing this type of machine 
for industrial purposes. The first commercial 
axial flow compressor was ordered in the year 
1900 for supplying the blast for a lead-smelting 





Fic. 5—COMPRESSOR END OF 


Steam Turbine Company, which has always 





furnace, and the unit was in continuous service 
until 1916. Many axial flow compressors were 
built at Heaton Works, but owing to lack of 
modern aerodynamic knowledge and the then 
more efficient centrifugal fan type of com- 
pressor, its construction was abandoned in 
favour of the latter type. In recent years the 





GAS TURBINE PLANT 


axial flow type of compressor has again been 
revived, and as a result of the higher efficiency 
now obtainable on this type of compressor, 
the construction of a gas turbine plant became 
possible. 


In conjunction with the Parsons Marine 
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taken a keen interest in gas turbine develop. 
ments, work was started at Heaton Works in 
1938 on an experimental gas turbine unit 
designed for a net output of 500 h.p. at 6000 
r.p.m. Many of the incidental problems, par. 
ticularly those of the compressor, would have 
been simplified by designing for a larger output, 
but as the primary object was to investigate the 
various sources of loss, it was thought advisable 
to build a comparatively small machine in 
which the effects of every source of inefficiency 
would be proportionately greater. The plant 
was arranged to work on a simple regenerative 
cycle, with ordinary ‘“‘ Pool” fuel oil as the 
combustible. The cycle is shown diagram. 
matically alongside. Air enters the system 
through the filter A. It through an 
axial compressor B, which delivers it at a pres- 
sure of 3} atmospheres to the regenerator (©, 
where it takes up heat from the exhatst gases. 
From the regenerator the air passes to the com- 
bustion chamber D. Here part of it is employed 
to burn the fuel, while the remainder is circu- 
lated in such a way as to protect the walls of 
the chamber from excessive heat before mixing 
with the products of combustion. The result- 
ing high-temperature gases then proceed directly 
to the turbine E by which the compressor is 
driven. The exhaust from the turbine, after 
having given up most of its heat in the regene. 
rator, is discharged to the atmosphere, thus 
completing the cycle. In the experimental 
plant the net available power is absorbed by a 
Froude hydraulic dynamometer, so that. the 
output of the unit can be accurately measured 
under various conditions. 

Progress during the war years was neces- 
sarily slow and intermittent, owing to the claims 
of more immediately important work, and to the 
difficulites of obtaining some of the special 
materials needed. This was, perhaps, not alto. 
gether a disadvantage, for it enabled use to be 
made of a good deal of the new knowledge 
acquired in the intensive development of gas 
turbine plant for jet-propelled aircraft. After 
the cessation of hostilities the matter was taken 
up with renewed vigour. Within a few months 
the plant was completed, and during a recent 
visit to the Heaton Works we were invited to 
inspect the machine and to observe its behaviour 
when running on a test load. 

The unit is erected in a separate building, ren- 
dered vacant by the termination of certain war 
contracts. Itsgeneralappearance will begathered 
from Fig. 1 on page 50, while Figs. 2 and 5 give 
additional views taken from near the turbine 
and compressor respectively. The running 
machinery consists of a turbine, an axial com- 
pressor and a Froude brake mounted in line 
upon a common bedplate. At the end of the 
line is a starting motor, which becomes de- 
clutched automatically as the turbine gathers 
speed. Below the floor level and behind the 
machine in Fig. 1 can be seen the regenerator. 
Filtered air is taken to the compressor inlet 
by the bare overhead pipe. After compression, 
it passes to the regenerator by an under- 
platform connection, and then by the overhead 
arch pipe to the combustion chamber on the 
other side of the machine. The products of 
combustion enter the turbine by the other arch 
pipe in the background, and are exhausted to 
the regenerator, whence they are finally dis- 
charged to the atmosphere through the wall of 
the building by the curved pipe shown. 

Photographs of the machine during erection, 
with the upper parts of the turbine and com- 
pressor casings removed, are reproduced in 
Figs. 3 and 4, and a sectional drawing of the 
machineisshown on this page. Thevalvemounted 
on the turbine is an emergency stop valve 
which acts by by-passing the turbine if tripped 
by the over-speed governor on the end of the 
turbine shaft. Ordinary speed control is 
effected by throttling the fuel supply to the 
combustion chamber. 

At each end of the turbine there is a laby- 
rinth gland, to the centre of which cool air is 
supplied under pressure. This prevents the 
escape of any of the products of combustion, 
and serves at the same time to cool the shaft. 
The compressor shaft is sealed by carbon rings 
at the inlet end, and by a composite labyrinth 
and carbon packing at the outlet end. The 
turbine blades. are for the most part of high- 
chromium iron alloy, but at the inlet end blades 
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of different materials, including heat-resisting 
“Nimonic”’ alloy are fitted in order to obtain 
information as to the relative behaviour of the 
various types. 

The air compressor rotor is directly coupled to 
the turbine shaft, and there are twenty-five 
moving rows of blades. The blading material 
is light aluminium alloy rolled in strip form 





same end. Some of it passes into the cone 
through controllable ports around the nozzle. 
This serves as the primary combustion air. A 
further portion enters the liner outside the 
cone, also through controllable ports, and 
sweeps along the inside of the liner, protecting 
the latter from the heat and at the same time 





serving as secondary combustion air. The 
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to be started, except, of course, the independ- 


ently driven fuel and bearing oil pumps. On 
the occasion of our visit the set ran as quietly 
and smoothly as any ordinary turbine would 
have done. Most commercial land gas turbine 
plants will be designed to run at speeds of the 
order of 3000 r.p.m., and a typical example 





designed by Messrs. C. A. Parsons for driving a 
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FiG. 6—-SECTION THROUGH COMBUSTION CHAMBER 


and cut to appropriate lengths. It is held in 
the grooves by the upset root method, with 
suitable spacing pieces, also of aluminium alloy 
material. Water cooling of the cylinder is pro- 
vided, but was not used during the experi- 
ments. If water cooling were required on a com- 
mercial machine, multi-cylinders could prob- 


remainder of the air passes along the annulus 
surrounding the liner, giving further heat pro- 
tection, and, finally, mixes with the combus- 
tion gases at the outlet end of the chamber. 
The plant is started by running it up to about 
3000 r.p.m. by the clutch-coupled electric 
motor. Starting is facilitated by the provision 
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FIG. 7~ARRANGEMENT OF GAS TURBINE 


A sectional drawing of the combustion 
chamber is given in Fig. 6. It consists of a 
cylindrical metal casing provided with a liner 
which forms the combustiori chamber proper. 
The oil is sprayed under pressure through an 
atomising nozzle which projects through a 
conical fitting, closing one end of the liner. The 
compressed air supply enters the casing at the 
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DRIVEN BLOWER FOR BLAST FURNACE 


flow compressor. While still being motored, 
the fuel is turned on and ignited in the com- 
bustion chamber by & low-voltage electric arc. 
After a warming-up period the fuel supply is 
increased, and the unit quickly runs up to 
working speed, the automatic clutch dis- 
engaging it from the motor as soon as the 


blast-furnace blower is shown in Fig. 7. As 
before, the whole of the running machinery 
constitutes a single unit, but in this case the 
gas turbine drives its compressor, and the ~ 
blower at approximately 3000 r.p.m., while 
another small centrifugal compressor, driven 
by gearing at 6000 r.p.m., supplies the com- 
pressed blast-furnace gas for combustion, other- 
wise the arrangement follows very much the 
lines that have proved successful on the experi- 
mental plant, though its power is very much 
greater. 

We understand that Messrs. C. A. Parsons 
and Co. have a number of other commercial gas 
turbine projects in hand, and we are pleased to 
be able to record the enterprise of the firm in 
this new field. 








Reconstruction in French- 
Occupied Austria 


Some account of the economic activity and 
reconstruction by the French in their zone of 
occupation in Austria has just appeared in Paris. 


BRIXLEGG BrivGe 


The French State Railways have been making 
great strides in the reconstruction of Brixlegg 
bridge. Before the war this bridge, on the route 
from Innsbruck to Vienna, comprised five spans. 
Bombarded in 1944, the masonry fell into the 
river, but it was temporarily repaired using the 
same foundations. In the course of three further 
bombardments it was completely destroyed, 
and a temporary bridge was constructed, using 
girders, 1 m. deep, on timber trestles, the latter 
testing on the masonry piers of the old bridge. 
In August, 1945, rising floods forced a breach 
50 m. long, interrupting a main railway artery 
in the French zone. After examination, it 
was decided that a bridge of wooden pile work 
should be constructed, 20 m. downstream from 
the former bridge. The new bridge will be 
ready for rail traffic next month. 


Roaps 


A large-scale programme of road construction 
is now ready. To date, the entire road network 
is 2348 km., comprising 694 km. of State high- 
ways, 874 km. of Class 1 provincial roads, 
and 780 km. of Class 2 roads. The programme 
envisaged consists of the extension of the Arl- 
berg road, notably between Hooserkreuz and 
St. Anton, and a deviation at St. Anton. A 
road will also be constructed in the Vorarlberg, 
serving the junction between Baviere, Vorarl- 





turbine takes charge. There are no auxiliaries 


berg, and the Tyrol. The work will include a 
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tunnel 2 km. long and 7} km. of highway. The 
cost will be about 3 million schillings. 


TRANSPORT AND NAVIGATION 


A general inventory of material and rolling 
stock was made last November and submitted 
to the European Transport Office in Paris, so 
as to fix the quantity to be maintained in each 
zone. Large quantities of French, Belgian, 
and Dutch trucks have been sent back to their 
countries of origin. The zone mainly retains its 
own material at present. France is sending an 
appreciable number of her trucks to the 
Jenbach plant to be repaired. 

Navigation on Lake Constance is divided 
between five different countries, and a passenger 
service was maintained by twenty boats equally 
divided among them before the war. Before the 
Anschluss, Austrian Federal Railways possessed 
four boats, carrying an average of 300 passen- 
gers a day. When Austria was annexed, the 
boats were attached to the Augsburg Reich- 
bahndirektion, and the personnel dispersed in 
Germany. From June, 1940, transport from 
one side to the other was forbidden. The 
Austrian boats were used by the German Navy, 
but only one underwent substantial transforma- 
tion for use as a torpedo boat. Towards the 
end of the war the order was given to prepare 
to sink the boats, but a secret decision was 
taken by the Austrians to save them from 
destruction. Finally, four Austrian and six 
Bavarian boats put in at Swiss ports in April, 
1945. After three weeks’ internment, the boats 
were again put into service with French crews. 
The Bregenz plant began work on maintenance 
and repairs, and on October 16th, 1945,- the 
daily Bregenz—Constance service was resumed. 


INDUSTRIAL RECOVERY 


Several factories are now working in the 
French zone, including the Dornbirn firm, 
Hammerle, which before the war produced 
90 per cent. of total Austrian exports. Before 
the war the firm employed 2770 workers ; 


are qualified. Although coal and raw materials 
are lacking, the aim is to export to secure foreign 
currency. 

The Illwerke plant is part of a modern hydro- 
electric group constructed during the last ten 
years. It comprises three series of installa- 
tions :—-Oberwermut, feeding two _ turbines, 
with a capacity of 300,000 kW, and producing 
40 million kWh; Wermut, with five turbines, 
a capacity of 1,200,000 kW, and a production 
of 175 million kWh; and Rodund, which at 
present has only three turbines, with a fourth in 
process of construction. Capacity of the Rodund 
plant is 135,000 kW, with a production of 280 
million kWh. Thus the group is of great 
importance. 

The French have, from the beginning, been 
concerned with getting the Austrians back to 
work, and gradually, with the arrival of fuel 
and raw materials, all industries have shown 
some activity. Some, such as the textile 
industry, have reached average pre-war output, 
and there is much unsatisfied demand for 
qualified workers. Metallurgical specialists are 
also lacking. The building trade is short 
of labour, because many Italians were repa- 
triated, and neither the quality nor quantity of 
masons can be replaced. On the other hand, 
there is an abundance of certain specialised 
workers who refuse to accept any other work, 
particularly office employees, but with the 
reopening of the mountain hotels, this class 
may possibly be suited. The re-establishment 
of trades union liberty has been followed by a 
resumption of union activity. 

In France the shortage of labour is not con- 
fined to technical and specialist workers, so 
efforts are being made to encourage Austrian 
women to volunteer for domestic and nursery 
work in France. The volunteers are guaranteed 
a free journey, assured employment, comfort- 
able lodging, and facilities for sending money 
home. As the entire tourist industry and the 
hotels of the Tyrol and Vorarlberg are at a 
standstill, it is hoped to recruit many hotel 





to-day there are only 1300, of whom only 800 


workers. 








Industrial 


HE use of electronics as a “ Jabour-saving ” 
device and as a means of achieving very 
precise control over a number of industrial 
processes is by no means new. ‘This versatile 
tool was firmly established before the war, par- 
ticularly in the United States, where full advan- 





GRINDER 


tage was taken of the increased production effi- 
ciency attainable by the use of electronic control 
gear. In Great Britain, however, although sub- 
stantially the same basic knowledge of elec- 
tronics was available, it found fewer practical 
applications for reasons that need not be 
discussed here. 


Electronics 


—<>—__——_- 


To-day the need for industrial productivity 
is greater than ever before. Any method of 
increasing output assumes fresh significance, 
and an opportune reminder of this fact was pro- 
vided by the recent symposium on the industrial 
applications of electronics, organised by the elec- 





INCORPORATING THYRATRON MOTOR’ CONTROL 


tronics engineering department of the British 
Thomson-Houston Company, Ltd., Rugby. 
The purpose of the symposium was to present a 
general survey of the activities of the elec- 
tronics department (omitting only secret work 
for the Government), through the medium of a 
few short lectures, a film, and a demonstration 


of some typical equipment, drawing particular 
attention to the use of electronic apparatus for 
controlling and speeding up industrial pro- 
cesses. 

In the short account of the symposium that 
follows, no particular novelty can be claimed 
for some of the applications referred to. The 
aim is rather to indicate the wide and varied 
field in which electronic gear has a useful part 
to play. 

Without offering a rigid definition, we may 
state that the term “ industrial electronics ”’ 
is understood to embrace the use of thermionic 
valve technique for such applications as con- 
trolling the speed of motors and the voltage of 
generators, controlling welding processes, induc- 
tion and dielectric heating, processes which 
are encountered in machining operations gener- 
ally, rolling mills, textile spinning and weav- 
ing, paper-making, and power generation and 
distribution. Routine tasks, such as counting 
objects on a conveyor belt, can be perfectly 

















THYRATRON VOLTAGE REGULATOR 


well done by electronic apparatus, freeing 
human labour for a higher purpose. 


Motor ContTROoL 

A typical example of electronic control. is 
illustrated in the accompanying engraving, 
which shows thyratron motor control applied 
to the workhead of a grinder. On the extreme 
left of the illustration is the rectifier trans- 
former and the thyratron control panel, with 
its cover removed, while the start-stop push 
button is mounted on the left of the machine. 
By supplying the armature of the | h.p. motor 
from grid-controlled thyratrons, whose output 
voltage can be varied smoothly, it is possible 
to obtain an infinitely variable speed range of 
20:1. Good speed regulation from full load to 
no load is ensured by arranging that, as the load 
increases, the voltage applied to the armature 
rises to compensate for the increased resistance 
drop in the armature. The armature current is 
limited to a safe value under all conditions, 
giving smooth acceleration at constant current 
and limiting the torque. A small rheostat 
incorporated in the push-button starter is used 
for speed control. The rheostat knob can be 
set in any position and the motor can be run up 
to speed at constant acceleration, using the 
protection afforded by the current limit con- 
trol, and dynamic braking of the motor is 
incorporated. 
A similar method of control can be applied 
to the shunt field of the motor, and using shunt 
and armature control, a total speed range of 
100: 1 can be obtained. As a contrast against 
the small grinder motor, electronic speed con- 
trol has been applied to a closed circuit wind 





tunnel, in which the fan is driven by two motors 
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in tandem, with a total output of 4000 b.h.p., 
using Ward-Leonard control. The speed can 
be held constant to within 0-2 per cent. of the 
maximum at any point in the 10: 1 speed range. 

Accurate motor control is of vital importance 
in such operations as the reeling of wire or paper, 
where the problem is to maintain constant 
tension. A common method of securing a 
known tension is to support a weighted roller 
on @ loop of the material being reeled. The 
roller is carried on a pivoted lever, and it is 
evident that any increase in tension will tend 
to shorten the loop and. raise the roller. This 
movement of the roller can be transferred by 
suitable linkage to the variable core of a solenoid, 
causing phase shift in a circuit which controls 
a thyratron rectifier. The thyratron in turn 
controls the speed of the reeling motor in such 
a way that an increase in reeling tension causes 
the motor to slow down, and a fall in tension 
has the opposite effect. When high reeling 
speeds are used, rigid precautions must be 
taken to prevent hunting. To assist in stabilis- 
ing the system, a tacho-generator should be 
provided to generate a voltage proportional to 
the velocity of the floating roll, this voltage 
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being fed back into the thyratron circuit ; in 
addition, backlash should be reduced to a 
minimum in any gears between the motor and 
the reel, and there should be a minimum of 
springiness in the material between the reel 
and the floating roller. 


VOLTAGE REGULATORS 


A good example of the advantages of an 
‘inertialess ’’ system is provided by electronic 
voltage regulators for generators. The absence 
of moving parts makes for long life, ease of 
maintenance, high speed of response. Finally, 
the electronic equipment can secure very close 
regulation (in certain applications the voltage 
variation can be limited to 0-1 per cent.). When 
controlling the voltage of an ‘alternator, the 
regulator includes a rectifier. The rectified 
alternator voltage is applied to a Wheatstone 
bridge circuit, the mid points of which are 
applied respectively to the grid and cathode 
of an amplifier valve. Any change in the 
applied grid voltage is amplified at the anode 
and fed across the grid and filament of two 
thyratron tubes connected in bi-phase to the 
rectifier transformer and the exciter field wind- 
ing. Commencing with stable conditions, if the 
alternator voltage rises, the potential of the 
amplifier grid becomes less negative. The 
anode current of the amplifier therefore increases 
and this results in a retardation of the thyratron 
ignition point, causing the field current to drop 
and restoring the alternator voltage to a value 
within the limits of regulation. A fall in alter- 
nator voltage would produce the opposite effect. 








tivity, and to avoid hunting some form of 
damping is required. This damping usually 
takes the, form of a voltage fed back into the 
amplifier grid circuit from the exciter armature. 
The stabilising voltage is arranged to be pro- 
portional to the rate of change of exciter arma- 
ture voltage, and therefore satisfies the require- 
ment necessary to ensure that the regulator is 
stable under all conditions. 

The engraving on page 54 illustrates a 
typical voltage regulator panel. The thyratron 
regulator can be used with the normal technique 
for parallel running of alternators, the exciter 
fields being fed in parallel from a common 
rectifier circuit. 


RESISTANCE WELDING 


An important application, in which elec- 
tronic control is unrivalled, is automatic resist- 
ance welding. In all forms of resistance weld- 
ing heat is provided by the passage of a heavy 
current, the heat generated being proportional 
to the resistance between the welding electrodes 
and to the square of the welding current, and 
to the time of application. To ensure uniform 
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ELECTRONIC CONTROL 


good-quality welds, it is essential that the 
above three quantities should be accurately 
controlled. 

The resistance can be controlled by careful 
attention to mechanical design of the electrodes 
and arms to ensure even pressure throughout 
the process, and by cleaning the work. Elec- 
tronic control of the welding current cheapens 
the welding transformer by reducing the 
number of taps required, and allows smooth 
variation of current to be obtained. The weld- 
ing time is also controlled by B.T.H. electronic 
equipment. By merely adjusting the knob of a 
rheostat the welding time can be set to any 
desired value within a wide range. 

The heavy welding currents are adequately 
handled by one or more ignitrons, which are 
heavy-duty single-anode rectifiers, with mer- 
cury pool cathodes. The ignitron incorporates 
an igniter, which is an inverted cone of semi- 
conducting material with its tip permanently 
immersed in the mercury pool cathode. A 
current impulse through the igniter produces 
a “ hot spot ”’ in the pool, and so initiates a flow 
of current. Ignitrons can be enclosed in 
envelopes of glass or steel. The former are air- 
cooled by a fan while the latter are cooled by a 
water jacket. Ratings range from 450 kVA 
(maximum demand) for the glass bulb BK 22 
ignitron, to 2400 kVA for the steel-jacketed 
BK 34 valve. 

The engraving herewith shows a group of 
seam welders, using electronic control, in an 
aero-engine works. On the left is a longitudinal 
seam welder, and on the right a circumferential 





Such a regulator has a high degree of sensi- 


seam welder, each with its electronic control 


cabinet, giving complete control of welding 
current and time. 


OrHER APPLICATIONS 


Another interesting application of the igni- 
tron is in the design of loading equipments for 
traction substations. The requirement here is 
for some means of absorbing the power returned 
to the line in regenerative braking, when one 
vehicle is regenerating with no other vehicle on 
the same section to absorb the excess energy. 
Under such conditions on routes served by 
mercury arc rectifiers, trouble has been experi- 
enced in absorbing the excess energy. Attempts 
to do this by using contactors to switch in 
banks of resistors were unsuccessful, owing to 
the comparatively long time delay of the con- 
tactor equipment which permitted the system 
voltage of 550 volts to rise to double that value 
during regeneration. The ignitron loading 
panel offered a satisfactory solution. The panel 
uses a thyratron to detect the initiation of 
voltage rise and to trigger an ignitron which 
brings the loading resistance into circuit, and 
is then short-circuited by a main contactor. 
Using this ignitron the excess voltage due to 
regeneration can be limited to about 10 per 
cent. of the system voltage. 

In this brief account it has been impossible 
to mention more than a few applications of 
electronic technique. Nothing has been said 
of furnace temperature recording and control, 
induction and dielectric heating, radar naviga- 
tion systems, electronics engineering associated 
with research on nuclear physics, and similar 
activities, all of which come within the ambit 
of the B.T.H. electronics department. The. 
subjects omitted from this article, no less than 
those included, may serve to indicate the wide 
scope of a rapidly growing field of endeavour. 








Institution of Metallurgists 





Tue first annual general meeting of the 
Institution of Metallurgists was held in London 
on Wednesday, July 17th. Dr. Harold Moore, 
the retiring President, occupied the chair, and 
during the proceedings inducted his successor, 
Dr. J. W. Jenkin, to the office of President for 
the year 1946-47. 

The report of the Council for the period ending 
June 13th, 1946, recalls that the Institution of 
Metallurgists was incorporated under the Com- 
panies Act, 1929, on September 15th, 1945, a 
company limited by guarantee and not having 
a share capital, and by licence of the Board of 
Trade the word ‘‘ Limited ”’ is omitted from the 
title. Substantial progress has been made in 
the subsequent period, and the Council is 
satisfied that the interest shown by metallurg- 
ists throughout the United Kingdom, as well 
as in the Dominions, has fully justified the 
formation of the Institution. It justifies also 
the belief that in the near future the Institution 
will have acquired the status, authority and 
representative character which will enable it to 
carry out its primary objects, “to promote, 
advance and co-ordinate the study and science 
of metallurgy in all its aspects ; to promote in 
every possible way the interests and to main- 
tain and enhance the prestige of metallurgists, 
and to encourage scientists whose main interests 
lie in metallurgy to become and to designate 
themselves ‘ metallurgists.’ ” 

The number of members elected up to June 
14th, 1946, was 815, of whom 356 are fellows, 
325 associates and 134 licentiates. The report 
states that over 1200 applications for member- 
ship have been received. The Council has 
decided that the original members of the Institu- 
tion, who formed the first Council, shall be 
entitled to the designation of Founder Fellows. 
It is proposed that examinations for admission 
to membership of the Institution shall be held, 
so that those metallurgists who have no uni- 
versity degree or equivalent academic quali- 
fication may obtain evidence that they are 
suitably qualified. Syllabuses have already 
been issued, but it will not be possible to hold 
the first examinations before next summer. 

The headquarters of the Institution remain at 
4, Grosvenor Gardens, London, 8.W.1, by 
agreement with the Iron and Steel Institute and 





the Institute of Metals. 
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THE PRODUCTION OF TANKS 


Two reports by the Select Committee on 
National Expenditure, issued in secret during 
the war and published during this week by 
the Stationery Office under the title ‘‘ War- 
Time Tank Production,” have more than a 
merely historic interest. Together with 
the replies of the wartime Government 
they provide a critical picture of the 
relations under conditions of emergency 
between the Fighting Forces, the Supply 
Departments of the Government and manu- 
facturing firms. It is pleasant to find 
in these days, when private enterprise is so 
much criticised, many remarks appreciative 
of the work of private firms. The reports 
lack, however, real technical interest, in that 
the members of the Committee too often 
reveal a failure to understand the difficulty 
of creating rapidly out of very nearly nothing 
an organisation capable of designing, testing 


4) designs. 


| designs and of methods of production for such 


ing efficiency to those of an enemy who had 
been allowed a start of several years. That 
difficulty was stressed recently by Sir Claude 
Gibb, who was Director-General, Armoured 
Fighting Vehicles, Ministry of Supply, from 
1943 to the end of the war, in an article that 
appeared in our issue of January 4th this 
year, and in a lecture delivered before the 
Institution of Mechanical Engineers last 
Christmas. Information, too, about the 
technical problems that had to be solved 
before really adequate tank designs became 
available is only now beginning to be pub- 
lished in such papers as that presented some 
months ago before the same Institution by 
Dr. H. E. Merritt, on ‘ The Evolution of a 
Tank Transmission,” the very title of which 
reveals that satisfactory products can only 
be obtained as the result of experience with a 
whole series of preceding and less effective 


There is very little doubt that many 
of the strictures drawn by the Committee 
on the actions, or often the lack of 
action, of military authorities, supply 
organisations and even productive firms 
were, at least to some extent, deserved. 
But it is particularly necessary to remember 
in relation to the future that the creation of 


complex weapons of war as the tank cannot 
be completed in a hurry without the com- 
mission of many errors both in design and 
organisation and a considerable degree of con- 
fusion, delay and disorder. Fortunately for 
this country, aircraft capable of defeating the 
German aerial armadas were already long past 
the design stage and already in production in 
the autumn of 1940 as the result of continuous 
development in pre-war years. But that 
such continuity in the development of tanks 
had not existed is shown by the weapons, 
pitifully inadequate in design and numbers, 
with which our Army was equipped in the 
spring of the same year to oppose the powerful 
German armour in Belgium and France. 
Only the existence of “Spitfires” and 
‘Hurricanes’ granted a respite to this 
country in which to develop at great cost 
and labour for the very last stages of the 
war tanks superior in design for their intended 
purposes both to those of our enemies and 
those of our allies. 

This short reference to the Committee’s 
reports may be fittingly concluded by quoting 
from one of them words that should be held 
prominently in mind by all concerned with the 
supply of weapons to the Armed Forces. 
“* Unless determined steps are now taken for 
improving the organisation for Tank Develop- 
ment and Production, results like those of 
the past must be expected to recur with the 
consequence that money and war resources 
will continue to be wasted. Beyond this 
there is the serious danger that this country 
will, at the end of the war, find itself without 
a properly functioning organisation for 
handling an extremely important branch of 
mechanical warfare.” Those words were 
written in March, 1944. Yet with how little 
adaptation are they applicable to the present 
day! For “improving” read “ maintain- 
ing,” for “ at the end of the war ”’ read “ at 
the outbreak of a war,’’ and they become a 
warning against the neglect in time of peace 
of preparedness for war. Not until UNO or 
some alternative international organisation 
has proved over a very long term of years its 





dare to discontinue the development and 
improvement continuously of its designs and 
methods of production, not merely of tanks, 
but of every other weapon of war. For if and 
when war comes again, “ This fortress built 


by Nature for herself, . . . this happy breed 
of men, .. . this England ” may not be able 
to depend safely once again, as so often in 
the past, upon the “ silver sea, which serves 
it in the office of a wall or as a moat defen- 
sive to a house against the envy of less 
happier lands.” 


Books of Reference 

Is there one of us who has not sometime 
exclaimed, ‘‘ A pest on this book of reference ; 
I can never find what I want in it,” and 
hurled it to the furthest corner? Yet how 
often ‘* The fault, dear Brutus, is not in our 
stars, But in ourselves”? The search 
evades us, not because the thing we seek is 
not there, but because we do not know how 
to look for it, or because—like the foreigner, 
who, baffled by the English idiom “ cooking 
the accounts,” turned to Mrs. Beeton for 
elucidation—we are looking in the wrong 
place. Ninety times out of a hundred when 
we pick up a book of reference we want the 
answer in a burry, and it is because we cannot 
find it at once that our impatience masters 
us and we impeach the author when we 
should impeach ourselves. 

Yet it is a nice question to what extremities 
of lucidity real books of reference should go. 
In those days when technical education was 
less expounded than it now is compilers 
reduced statement to kindergarten clarity. 
Thus in “ D. K. Clark ”’—in its early and 
portly days, some sixty years ago, the Bible 
of engineers—we find the Laws of Falling 
Bodies set forth with such precision that a 
cat could understand them. Take “ Rule 6. 
Given the height of fall, to find the velocity due 
to the height. Multiply the height in feet 
by 64-4 and find the square root of the 
product. The root is the velocity in feet 
per second.”’ And so on. That suits the 
man in & hurry who wants a straight answer 
to a straight question better than to be 
informed that the general relations connect- 
ing the displacement, velocity and accelera- 
tion of a body moving along a straight line 
are so and so and can be determined by 
differentiation and double differentiation. 
He may be competent to work out the 
answer from such fundamental premises, but 
he is more concerned, at the moment of his 
search, to get a quick reply than a reasoned 
one. Schoolmasters and professors say that 
that is very improper, that no one should use 
a formula blindly, but should understand its 
inward meaning. Granted. But no man can 
at all seasons be wise, and there are few of us 
who are not, at times, glad to take definitions 
and formule on trust and to use them with- 
out troubling our heads about their whyness 
and whereforeness, just as we use a dictionary 
for spelling without pursuing the derivations 
of words. No one throws away his Moles- 
worth because it is not raisoné. Indeed, there 
is a whole class of books of reference that 
are taken on faith, pure and simple, steam 
tables, for example, and there is another 
class of books, like Thorpe’s Dictionary of 
Chemistry, that is concerned’ mainly with 
facts. Alas! that we have no similar work 
for engineering, just as we have no English 
Dictionary of Engineers and ‘Technologists 








and producing tanks and guns equal in fight- 


power to prevent war ought this country to 
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tion when we are in biographical haste. 
There are admirable, many volumed, diction- 
aries of architecture, music and painting. 
Why not of engineering # 

So we come to the question: What is a 
Book of Reference? We all know those 
shelves in our clubs, where Whitaker and 
Who’s Who and Debrett and Gazetteers are 
to be found, and where nowadays for the 
benefit of Crossword Committees Con- 
cordances and Books of Quotations are lined 
up. All obvious books of reference. But 
what of the encyclopedias and dictionaries, 
and the volumes upon volumes that classify 
birds and butterflies, coins, stamps et hoc 
genus omne? Are they not also books of 
reference and if there were any equivalents 
for engineering would not they stand in front 
of our desks ? Textbooks we have in plenty, 
but we may have to look through a dozen 
before we find a straight answer to a straight 
question, and spend an hour or two where we 
have minutes to spare. They have their 
unchallengeable place, but we want, too, in 
engineering a pure reference library ; some- 
thing more than a dictionary and less than 
an encyclopedia. Something concerned 
rather less with rules and formule, which a 
dozen excellent books provide, than with 
facts personal, historical and physical. To 
adapt Lucentio we look to our textbooks for 
“ A course of learning and ingenious studies,” 
but to the book of reference for a “ trusty 
servant, well approv’d in all,” 








Obituary 
JAMES CONACHER 

In our last issue we made a brief reference 
to the death of Mr. James Conacher, the 
chief advisory engineer of Sir Robert 
McAlpine and Sons. 

James Conacher was born on October 2nd, 
1876, and died at Bromley, Kent, on July 
6th, 1946. After serving his pupilage in 
Dundee he joined the firm of Foremans and 
McCall, and after only a few months was 
appointed by that firm the resident engineer 
on the construction of the Lanarkshire and 
Ayrshire Railway, from Cambuslang to 
Cathcart, involving very heavy road and 
bridge works amounting to £600,000. 

In 1910 he joined the firm of Sir Robert 
McAlpine and Sons and remained with the 
firm for the rest of his career. He carried 
out as agent many important contracts and 
for the last twenty years acted as chief 
advisory engineer to the firm. 

During the first world war, in 1916, he 
was agent on the very large Park Royal 
filling factory, and in 1917 was engaged on a 
factory for the British Cellulose Company at 
Spondon, and in 1919 on the construction of 
the Mechanical Transport Depot at Slough. 
From 1920 to 1922 he was agent on the con- 
struction of over 2000 houses for the London 
County Council at its Bellingham Estate and 
was then appointed to the charge of the 
firm’s Glasgow office and Scottish area. 

From 1926 onwards he was engaged on 
important contracts for construction of new 
and heavy dock works at Tilbury, South- 
ampton, London and Glasgow. Although 
his engineering knowledge was always very 
wide, dock construction beeame his chief 
interest, and as the result of his extensive 
experience in this work his advice and assist- 
ance was freely sought by the leading engi- 
neers in the preparation of designs for new 
deck and harbour construction in this 
country. 


In the second world war, after giving 
valuable assistance in the construction of 
many important war factories and defence 
works, as one of the recognised authorities 
in this country on dock construction he was 
appointed to the War Office Committee for 
the design and preparation of the “ Mulberry” 
harbour. Unfortunately, to his great regret, 
he was prevented by a serious illness from 
taking any part in this. Later he served on 
the Federation of Civil Engineering Con- 
tractors’ Committee for the bridging of the 
Rhine, but in the last year, although his 
advice was still sought on many matters, his 
continued ill-health precluded any further 
participation in active work up to his death. 

Mr. Conacher was elected an associate 
member of the Institution of Civil Engineers 
on January 14th, 1902, and was elected a 
member of the Institution on November 24th, 
1936. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


PATENT LAW 


Sir,—There is a complete answer to the first 
paragraph of your correspondent, Mr. Turn- 
bull’s, letter in the new Income Tax Act, which 
came into force on April 6th last. Under this 
Act the cost of developing and of patenting 
an invention can be set off against income from 
the patent. On the other hand, he now has to 
pay income tax in respect of a lump sum 
received in respect of the outright sale of his 
patent. He should apply for Pamphlet No. 490 
from his local Tax Inspector’s office, which 
gives him some useful information on these 
points. 

With reference to the second paragraph of 
Mr. Turnbull’s letter, compulsory licences are 
only granted upon proof of some abuse of the 
exclusive rights granted by the patent. 
Board of Trade Committee set up to examine 
existing British patent law has recently rejected 
@ proposal that all patents should be subject to 
the grant of compulsory licences, for the reason 
set out in your correspondent’s letter. 

The actual Government fees for obtaining a 
patent are small in comparison with the total 
renewal fees payable to maintain the life of a 
patent, and the latter fees are already halved in 
respect of patents endorsed “Licences of 
Right.” 

J. RicHaRD LANE. 

Tettenhall, July 12th. 





ENGINEERING NOMENCLATURE 


Srr,—I have just seen the correspondence on 
this subject, which started with Mr. McNaught’s 
letter in your May 24th, 1946, issue, suggesting 
that “* pounds per square inch ” be abbreviated 
to “ p.s.i.,” and that this be symbolised by the 
Greek letter psi (x). 

Mr. McNaught is not entirely without prece- 
dent. The American Standard for Abbrevia- 
tions of Scientific and Engineering Terms has 
been in existence since 1941. This was spon- 
sored by the American Association for the 
Advancement of Science, American Institute 
of Electrical Engineers, American Society of 
Civil Engineers, Society for the Promotion of 
Engineering Education, the American Society 
of Mechanical Engineers. The abbreviation 
** psi’ is recommended in this standard, which 
as a general principle recommends that periods 
should be omitted except where confusion would 
result. 

I commend the matter to the attention of your 
readers because when we can talk a common 
language on both sides of the Atlantic it is 
convenient. At the same time, I enter a protest 





The | 


against Mr. McNaught’s Greek symbol as a 
definite and unnecessary hindrance in typing. 
May I also enter a plea for another American 
Standard ? That is ‘‘ Btu ” for British thermal 
unit. Compared with “B.Th.U.” we have 
three typewriter characters against seven and 
a more easily spoken phrase. It may not be 
tactful to ask an Englishman to drop an 
aspirate, but a recent example of this elision 
has been set in renaming ‘‘ Magna Carta.” 
LawFrorpD H. Fry, 
Director of Research. 
Steam Locomotive Research 
Institute, Inc., New York, 
June 25th. 





CARE OF CONTRACTORS’ PLANT 


Sim,—Your leading article in the July 5th 
issue on ‘‘ The Care of Contractors’ Plant ”’ is a 
reasoned and reasonable account of the factors 
which lead to its abuse. 

I feel, however, that an important point has 
been overlooked or rather not explored far 
enough. This is the human element, not the 
human weakness for forgetting lubrication and 
cleaning, but the condition of mental and 
physical indifference which obtains after long 
hours of work under bad conditions. To justify 
this statement it is necessary to particularise. 

During and since the war on civil engineering 
contracts long hours have been the rule. At 
the present moment I know of excavator drivers ~ 
working seven twelve-hour days a week. The 
conditions vary from tolerable in summer to 
distinctly uncomfortable in winter. These 
men relapse into a lethargic state, in which 
even the simple act of greasing a bearing 
becomes an arduous task ; as for cleaning, this 
is not even considered. 

It is impossible to blame the men for this 
state of affairs ; the remedy is obvious. 

S. GARGETT. 

Nottingham, July 9th. 








Heat and Human Life 





THE effect of heat and humidity on the human 
body were discussed by the Royal Society’s 
Empire Scientific Conference on July 2nd. 
Work done during the war has advanced 
knowledge considerably, but much research is 
still required. 

In the laboratories of the Medical Research 
Council in London and Cambridge, and also in 
Australia, extensive tests were carried out to 
discover what can and what can not be done 
under varying degrees of temperature, humidity 
and radiation. Coupled with work done between 
the wars, much of value for industry was 
discovered. It is clear that working efficiency 
in factories falls with increasing temperatures. 
In hot industries, such as steel, tinplate and 
glass bottle, output is greater in winter when 
the factories are cool than in the summer when 
they become hot. In a group of tinplate 
factories it was found that production in the 
hottest month of the year was. 10 per cent. 
lower than in the coldest month. In the worst- 
ventilated factory the decline in output was 
30 per cent. Similarly, excessively warm 
environments influence the risk of accidents. 
When the factory temperature is between 
65 deg. Fah. and 70 deg. Fah. the accident rate 
is at a minimum; in one factory the rate 
increased by 40 per cent, when the temperature 
rose above 75 deg. Fah. In coal mines men 
working at temperatures below 70 deg. Fah. 
had the lowest accident rate, but at over 
80 deg. Fah. the accident rate increased sharply. 

In India, factory design is usually quite out 
of keeping with the climate, making workng 
conditions very trying. The great majority of 
factories are roofed with a single sheet of 
corragated iron, which affords little protection 
from solar radiation. Suggestions were made 





that traditional methods of building might be 
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more suitable than modern buildings of brick 


or concrete. 


Research has been carried out in the com- 
position of sweat to see if valuable substances 
With the 


such as vitamins are lost in it. 
exception of salt nothing much of value is lost 
in sweat, and salt should be replaced to main- 
tain bodily efficiency. In the South African 
gold mines on the Rand a crisis is being reached 
owing to the great heat and humidity in which 
work has now to be done. With a rock tem- 
perature of 105 deg. Fah., and in saturated still 
air, work is becoming increasingly difficult. 
Wartime research has shown that men can be 
selected and acclimatised for this work, but the 
Government of South Africa is prepared to 
support further research at considerable cost 
to find out how these conditions can be borne. 

A recommendation for the joint participation, 
by the Empire countries concerned, in a 
Research Association to deal with the engi- 
neering and development aspects of air con- 
ditioning was adopted by the conference. 
Physiological and psychological research 
carried out in artificial conditions in this country 
needs to be extended to actual conditions in the 
tropics and to industries in which high tempera- 
tures are encountered. This work would require 
the establishment of well-equipped laboratories 
at suitable centres such as Singapore and in 
West Africa. They should work in close contact 
with similar laboratories in the United Kingdom 
and Australia, where the more basic research 
should be carried out. 

Psychological tests have been found to yield 
many interesting results. The effects of heat 
on human performance showed that liability to 
make errors in high speed work increases 
rapidly with rising temperatures. This is 
particularly so with wireless telegraphy, which 
demands a high state of concentration over 
extended periods. Dull and monotonous duties 
in high temperatures, such as look-out duties 
and watching radar screens, also suffer from a 
lack of efficiency in hot weather. The ability 
to sleep soundly with a minimum of restlessness 
was tested at various temperatures with the 
object of finding the most suitable conditions. 
These experiments were carried out mainly to 
determine which compartments in warships, 
being prepared for service in the tropics, should 
have priority in the allocation of air conditioning 
equipment. 








The National Coal Board 


FoLtow1nG the Royal Assent to the Coal 
Industry Nationalisation Act on Friday, July 
12th, the regulations governing the appointment 
of the members of the National Coal Board were 
signed and took effect from Monday last, 
July 15th. The Board has therefore now been 
officially appointed as follows :—Lord Hyndley 
(Chairman), Sir Arthur Street (Deputy Chair- 
man), Sir Walter Citrine, Mr. Ebby Edwards, 
Sir Charles Ellis, Mr. J. C. Gridley, Mr. L. H. H. 
Lowe, Sir Charles Reid, and Mr. T. E. B. Young. 
Whilst the Board assumes office immediately, 
it is important to appreciate that it does not 
take over the coal industry until the vesting 
date, which is to be fixed by the Minister of 
Fuel and Power in due course. The interval 
between the constitution of the Board and the 
vesting date is necessary to permit the planning 
and creation of the new organisation which will 
be required when the ownership and manage- 
ment of the industry pass from the present 
owners to the Board. The members of the 
Board have, since March, been constituted as an 
organising committee in order that they might 
undertake preparatory work in the planning of 
this new structure for the management of the 
coal industry. 











SwepDIsH TEACHERS VISIT Britain.—Seventy- 
five Swedish teachers, mainly from secondary 
schools, are attending a Summer School on British 
life at Newcastle, arranged by the University of 
Durham, and the British Council. The programme 
includes a lecture on ‘‘ The Industrial History of 
North-East England,” by Mr. E. Allen, Reader in 
Economics, Durham College, and visits to the works 
of A. Reyrolle and Co., Ltd., Hebburn-on-Tyne, 


ote time to time in the history of man- 
kind a man arises who is of universal 
significance, whose work changes the current 
of human thought or of human experience, 
so that all that comes after him bears 
evidence of his spirit. Such a man was 
Shakespeare, such a man was Beethoven, 
such a man was Newton, and, of the three, 
his kingdom is the most widespread. The 
poet’s‘full greatness is for those to whom his 
native language is familiar—he can be trans- 
lated, but in translation his glory is 
diminished. The musician also expresses 
himself in an idiom that is limited—the 
music of the West means little to the East. 
To-day natural science is the one universal 
learning ; the language of science is under- 
stood by the initiated in every quarter of the 
globe and the great leaders of science are 
reverenced by thoughtful men wherever the 
pursuit of knowledge is deemed desirable. 
In his lifetime the achievements of Newton 
were celebrated throughout civilised Europe ; 
to-day we have in this room learned men from 
the five continents, who are gathered together 
to do honour to his name. 
Isaac Newton was not one of those pre- 
cocious figures, like Blaise Pascal and 
Evariste Galois and William Rowan Hamilton, 
who seem singled out for greatness at a 
schoolboy’s age. Apparently he did well in 
his late years at school, but the little that is 
recorded of his childhood is derived from 
schoolmates of his who were questioned in 
their old age, when their recollections may 
have been coloured by Newton’s fame. He 
certainly was fond of making things with bis 
hands and of copying pictures and passages 
from books. The verses attributed to him 
were taken by him from the “Eikon 
Basilike,”’ where they appear under a picture 
of Charles I, which he copied ; the extensive 
notes on drawing and painting which he 
made as a schoolboy were all taken from 
John Bate’s ‘‘ Mysteries of Art and Nature,” 
which also contains a description and picture 
of a wooden waterclock which corresponds 
closely to the waterclock which Stukeley 
tells us that Newton made. He likewise 
made sundials, but while there is fair evidence 
that he was clever and ingenious with his 
hands, I do not think it can be claimed that, 
as a boy, he showed any greater signs of 
genius than hundreds of mechanically minded 
boys. 

He did well enough at school, and badly 
enough as a farmer, to be sent to Cambridge 
in 1661, at the age of eighteen, probably with 
the intention that he should eventually enter 
the church, which was the best way for an 
educated man with influence to make his 
way in those days. Trinity College could be 
counted upon to supply the influence. There 
is little known about his first two years at 
the University, but we cannot celebrate 
Newton’s birth without bestowing a pious 
word of praise on Isaac Barrow, an excellent 
mathematician, who was Lucasian Professor 
at the time. Newton was about twenty-one 
when he came under his influence, and it was 
Barrow who first recognised the young man’s 
genius, encouraged his mathematics and 
directed his attention to optics. By 1669 
Barrow had such faith in Newton that, when 
he published his “‘ Lectiones Optice”’ he 
turned to Newton for help. 

Newton took his degree at Cambridge 


"* Abstract of address delivered on July 15th, at the 








Durham coal mines, and the Tyne docks. 


Newton 


No. I 
By Prof. E. N. pa C. ANDRADE, F.RB.S. 


early in 1665. In the autumn of that year 
the great plague, which was raging in 
London, caused the University to close, and 
Newton went back to live at the isolated 
little house at Woolsthorpe, where he was 
born in 1642. Here he spent most of his 
time until the spring of 1667, when the 
University reopened and he returned, being 
then twenty-four. Newton is throughout his 
life an enigmatic figure, but nothing is more 
extraordinary than his development in the 
period from 1663 to this spring of 1667— 
that is, during the Woolsthorpe period and 
the time at Cambridge immediately preceding 
it. Newton was always so secretive that we 
cannot say definitely that at the earlier date 
he had done nothing extraordinary, but we 
can say that there is no evidence that he had 
done so. By the time of his return to Cam- 
bridge it is tolerably certain that he had 
already firmly laid the foundations of his 
work in the three great fields with which his 
name is for ever associated—the calculus, the 
nature of white light and universal gravita- 
tion and its consequences. The binomial 
theorem, which was fundamental for his 
early mathematical work, he discovered 
about 1664. Fontenelle justly observes that 
we may apply to Newton what Lucian said 
of the Nile, whose source was unknown to 
the ancients, that it has not been permitted 
to mankind to see the Nile feeble and taking 
its rise as a tiny stream. 

[ cannot here forbearto quote Newton’sown 
words about this golden period of his achieve- 
ment, although they must be familiar to 
many of you. They are taken from a memo- 
randum in the Portsmouth Collection, prob- 
ably written when he was about seventy- 
three years old. ‘In the same year (1666) I 
began to think of gravity extending to the 
orb of the moon, and having found out how 
to estimate the force with which a globe 
revolving within a sphere presses the surface 
of the sphere, from Kepler’s rule of the 
periodical times of the planets being in a 
sesquialterate proportion of their distances 
from the centres of their orbs ’—sesqui- 
alterate means one and a half times, or, as 
we say, the square of the years are as the 
cubes of the orbits—‘‘I deduced that the 
forces which keep the planets in their orbs 
must be reciprocally as the squares of their 
distances from the centres about which they 
revolve: and thereby compared the force 
requisite to keep the moon in her orb with 
the force of gravity at the surface of the 
earth, and found them answer pretty nearly. 
All this was in the two plague years of 1665 
and 1666, for in those days I was in the prime 
of my age for invention, and minded mathe- 
matics and philosophy more than at any 
time since.’”’ In Newton’s own words, then, 
even when he was writing the ‘‘ Principia,”’ he 
was not bending his mind so intensely to 
science as he did in the short period at 
Woolsthorpe, which ended when he was 
twenty-four. In those great two years he 
had to the full two priceless gifts which no 
one enjoys to-day, full leisure and quiet. 
Leisure and quiet do not produce a Newton, 
but without them even a Newton is unlikely 
to bring to ripeness the fruits of his genius. 

It is hard for us to realise the powers of 
abstraction necessary for that great mind to 
break away from all previous theories of the 
celestial motions, and to formulate his new 
mechanics of the universe. Action at a 





Royal Society’s Newton Tercentenary Celebrations. 
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depths of space are conceptions so familiar to 
us that we are apt to forget their difficulties. 
Einstein’s innovations were less revolutionary 
to his time than Newton’s were to his. 
Remember that the ruling scheme of the 
universe was Descartes’ great theory of 
vortices, vortices of subtle particles which 
swept the planets along. Subtle particles 
were & familiar conception : the picture which 
the vortices offered was easy to apprehend 
and had behind it the overwhelming authority 
of Descartes, which was so great that it con- 
tinued in France until long after Newton’s 
death. Descartes’ scheme was a pictorial 
fancy ; Newton’s was an abstract mathe- 
matical machine. Even great men of science 
found it hard to understand: Jean Ber- 
noulli, who died long after Newton, never 
accepted it, but remained a Cartesian to 
his death. 

In 1669 Barrow resigned his Chair of 
Mathematics, the Lucasian Chair, to Newton. 
In the same year he published his lectures on 
light, in which he thanks Newton warmly for 
suggestions and for revising the proof sheets. 
There is, however, in this book no suggestion 
of any of Newton’s great discoveries in optics, 
although from his own pen we know that he 
had already made many of them. 

I am not attempting any systematic 
history of Newton’s life—I am more con- 
cerned to try to put the man and his achieve- 
ments before you—but it is necessary if we 
are to understand Newton to refer to the 
happenings of the next few years. In the 
very year 1669 he started to lecture at Cam- 
bridge on optics, describing his discoveries ; 
written copies of these lectures were deposited 
by him, at the time that they were read, in 
the archives of the University, and were 
published in 1729, some sixty years after 
their delivery, under the title ‘‘ Lectiones 
Optice,’’ quite a different work from the 
famous ‘‘ Opticks.”” The “ Lectiones ” were 
in Latin; an English translation of the first 
part only was published in 1728. When I 
was in Russia last year, Monsieur Vavilov 
told me that he was producing a Russian 
translation of the whole work. Apparently 
his lectures did not attract large audiences— 
his amanuensis, Humphrey Newton, speaking 
of ‘‘when he read in the schools” (or 
lectured), says, ‘“ when he had no auditors he 
commonly returned ....” We know prac- 
tically nothing of his life at that time, but it 
seems certain that in 1668, after having tried 
to grind non-spherical lenses, he had con- 
vinced himself that chromatic aberration 
would prevent the construction of a satis- 
factory refracting telescope and had made a 
reflecting telescope. This was seen and dis- 
cussed in Cambridge ; in 1671 he constructed 
a second reflecting telescope and, in response 
tourgent requests, sent it to the RoyalSociety. 

Stimulated by the interest of the Royal 
Society, Newton communicated his first 
paper to be published. Optics was, perbaps, 
Newton’s favourite study—his “‘ Opticks ” 
was the last considerable scientific work that 
he produced, and his most daring speculations 
were put forward in the queries appended to 
this work, to which he added in subsequent 
editions. At any rate, except, perhaps, for a 
few words which he wrote in the “ Principia ” 
after having shown that Descartes’ vortices 
could not possibly give a true account of the 
solar system, it is the only subject on which 
he ever betrayed any enthusiasm or warmth 
of feeling. On January 18th, 1671-72, he 
wrote to Oldenburg that he would send the 
Royal Society an account of a philosophical 
discovery, “‘ being in my judgment the oldest, 
if not the most considerable detection, which 
hath hitherto been made in the operation of 
nature.” The paper in question is dated 
February 19th. 








In it Newton described how he formed the 
spectrum by refracting with a prism a beam 
of sunlight from a circular hole, a very 
careful series of experiments leading up to 
the famous experimentum crucis. In this 
experiment, having formed a spectrum, he 
isolated a blue beam by a hole in a screen and 
then refracted it with a second prism. He 
found that the blue beam remained blue and 
was refracted more than was a red beam 
similarly isolated, or, in his own words, 
“Light consists of Rays differently re- 
frangible.’ The spectrum is formed because 
white light contains mixed in it mono- 
chromatic—or, in Newton’s term, homo- 
geneal—tlights of all kinds, which are merely 
separated out because they are differently 
refrangible. 

In this first paper Newton points out that, 
with the object glass of a telescope, such as 
was used in his time, dispersion causes 
insuperable indistinctness of focus, and, 
having proved that there was no dispersion 
by reflection, he then made his reflecting 
telescope. Remember that he made his own 
alloy, and ‘himself cast his mirror, and 
polished it, and that in all these matters he 
made great advances. He never published 
any details on the composition and casting of 
the metal for his mirrors, but after his death 
a paper was found giving particulars. His 
alloy was twelve parts of copper, four of tin 
and one of white arsenic. It is much like 
modern speculum metal. The description in 
his “ Opticks”’ of this work on chromatic 
aberration, although it was not published 
until 1704, derives from this time. 

This paper of Newton’s was so revolu- 
tionary in its time that it led to much mis- 
understanding and also to attacks on the 
unknown young man from those of estab- 
lished reputations. Ignatius Pardies, Fran- 
ciscus Linus, Gascoigne and Lucas offered 
objections, mostly trivial; Newton replied 
in detail, and convinced Pardies, a temperate 
and courteous critic Linus was a trouble- 
some pedant, who also attacked Boyle. The 
trouble with Lucas, which centred on the 
length of the spectrum, may have been due 
to different dispersive powers of the glasses 
used by the two observers. The effect on 
Newton was, however, deplorable. In his 
own words to Leibnitz a few years later, “I 
was so persecuted with discussions arising 
from the publication of my theory of light 
that I blamed my own imprudence for parting 
with so substantial a blessing as my quiet to 
run after a shadow.” 

The most troublesome and acutest critics, 
however, were Huygens and Hooke. Huygens 
Newton always admired—in his old age he 
told Pemberton that he thought Huygens the 
most elegant of any mathematical writer of 
modern times, and the mosc just imitator of 
the ancients, which Newton considered the 
highest praise. Huygens, however, was 
chiefly concerned about questions that 
Newton did not attempt to answer ; even if 
Newton was right, he said, ‘there would 
still remain the great difficulty of explaining, 
by mechanical principles, in what consists 
this diversity of colour.’”” Hooke was con- 
cerned to defend his own views that white 
light was a pulse which was disturbed by the 
refraction in some way that he does not make 
clear. Both critics were themselves experi- 
menters of the highest class, and could not 
but express admiration of Newton’s experi- 
ments. The criticisms were dealt with by 
Newton, who was at some pains to explain 
what he was after. These details do not 
concern us, but it was necessary to refer to 
Hooke, as his opposition had a great influence 
on Newton’s life. If there had been a wise 
and temperate influence, a man who appre- 
ciated them both and was concerned to 





reconcile them, all might have been well, for 
both men thought highly of one another at 
bottom. Newton had studied Hooke’s 
“ Micrographia ”’ carefully, and quoted it in 
his early work, although he unjustifiably 
omitted all reference to it in the “ Opticks.” 
Instead of a reconciling influence there was 
Oldenburg, who hated Hooke and made it 
his business to promote dissension between 
him and Newton. In a very temperate letter 
to Newton, Hooke, no doubt with Oldenburg 
in view, spoke of “two hard-to-yield con- 
tenders ... being put together by the ears 
by other’s hands and incertives.’’ Newton 
says in a letter to Oldenburg about this time, 
“Pray present my service to Mr. Hooke, for 
I suppose there is nothing but misappre- 
hension in what lately happened.” I do not 
believe for a moment that Oldenburg did 
convey this compliment; as Moore says, 
Newton was continually being urged and 
nagged by Oldenburg to justify himself. 
Hooke died in 1703 and Newton did not 
publish his “ Opticks ” until 1704, although 
practically all the work that it described had 
been completed much earlier. It seems that 
he waited for Hooke’s death to avoid 
criticism. To me the misunderstandings 
between these two great Englishmen is one 
of the saddest features of the scientific 
history of the time. 

Newton sent a further important com- 
munication on light to the Royal Society in - 
1675. In this he gives a theory of light, 
ostensibly to satisfy those critics who wanted 
a@ machinery by which the experimental 
effects might be produced. His words are 
very characteristic of his attitude to specu- 
lative theory. ‘“‘ Having observed the heads 
of some great virtuosos to run much upon 
hypotheses . . . for this reason I have here 
thought fit to send you a description of the 
circumstances of this hypothesis, as much 
tending to the illustration of the papers I 
herewith send you.” Here he supposes space 
to be filled with a subtle ether, the forerunner 
of the ethers that ruled in the nineteenth 
century. He would not have light a wave 
motion, because of sharp shadows, although 
later he described a series of acute experi- 
ments on diffraction phenomena, first dis- 
covered by Grimaldi. Light he considered to 
be “possibly” a stream of small swift 
corpuscles of various sizes, red being the 
largest and violet the smallest ; when these 
corpuscles strike a boundary between two 
media, such as a glass-air surface, they put 
the ether, which is denser in the glass, into 
a vibrating motion, which travels faster than 
the ray and, striking any second surface, 
puts it in a state to reflect or transmit 
according to the phase. The same alternation 
of transmission and reflection takes place 
at the surface first struck, owing to the 


vibrations of the denser ether. This is 
Newton’s theory of “fits”: fits of easy 
reflection and easy transmission. It can 


easily be seen how he could account for 
interference rings—Newton’s rings and soap 
bubble colours—on this basis. Newton’s 
rings had been observed by Hooke much 
earlier, but Newton showed that a much 
greater number could be observed in mono- 
chromatic light and explained in detail their 
colours with white light. Diffraction he 
accounted for later by condensation of the 
ether at solid boundaries. 

In his “ Opticks,” one of the supreme pro- 
ductions of the human mind, which, as I have 
said, did not appear until he was sixty-one 
years old, Newton sets down with beautiful 
precision and elegance the substances of these 
early papers, and much beside. The proof 
that a precise refrangibility is an unalterable 
characteristic of monochromatic light, and 





that sunlight is a mixture of lights of all 
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colours; the explanation of the rainbow ; 
the revolutionary discussion of natural 
colours, with the clear distinction between 
addition and subtraction colours; ‘the ex- 
planation of colour mixture ; the investiga- 
tion of the colours of thin films, such as 
those displayed by soap bubbles and by 
Newton’s rings, with the explanation to 
which I have referred ; some acute experi- 
ments on diffraction—these things are some 
of the treasures contained in the “‘ Opticks.”’ 
There are appended to the book certain 
** Queries,”’ which contain some of Newton’s 
most daring speculations, some of them prob- 
ably made during his old age, since they 
appear in the second edition of 1717 and not 
in the first of 1704. One of them concerns 
the phenomena exhibited by Iceland spar— 
what we now call polarisation phenomena— 
to explain which he has to endow the particles 
with “sides.”’ That is, he assumes them to 
be different in different directions transverse 
to their direction of travel. Thus, in explain- 
ing interference colours he introduced, as I 
have pointed out, an element of periodicity 
and practically found a wave length—in 
explaining polarisation he assumed a trans- 
verse property. It is strange that he came 
so near to transverse waves. He cited sharp 
shadows as proving that light was not a 
simple wave motion, but his own experiments 
on diffraction showed him that shadows 
were not always sharp. Strange, not that he 
missed the wave theory of light, if he had 
been so wedded to his corpuscles as he is 
usually represented to be, but strange that 
he had himself supplied all the elements and 
just failed to weld them together. In any 
case, we can observe nothing about the 
nature of light in empty space; we only 
know of its interaction with matter, and in 
considering this interaction Newton intro- 
duced the wave properties. 
(To be continued) 








Fuel and the Future 


Ar the request of the Minister of Fuel and 
Power, the Fuel Efficiency Committee is 
arranging a three-day conference on “ Fuel and 
the Future,” thus giving an opportunity for an 
exchange of information on the improvements 
in the use of fuel which have been made during 
the war years. The conference is to be held at 
the Westminster Central Hall, London, S.W.1, 
on Tuesday, Wednesday and Thursday, October 
8th, 9th and 10th, and after an opening general 
session which will be addressed by the Minister 
of Fuel and Power, it will divide into parallel 
sections so as to afford adequate opportunity 
for discussion on all branches of fuel utilisation. 

These sectional meetings will take place on 
Tuesday afternoon, October 8th, and on Wed- 
nesday, October 9th, and will consider “‘ The 
Generation of Steam,” ‘Steam Utilisation,” 
‘Heat for Drying,” ‘‘ High-Temperature Pro- 
cesses,” and ‘“ The Carbonisation and Chemical 
Industries.’ Special industrial sessions on the 
same days will deal with ‘‘ The Light and Heavy 
Clay Industries,” ‘‘ The Railways,” and “* The 
Coal Industry.” Two joint sessions on the 
morning of Thursday, October 10th, will be 
devoted to ‘‘ The Sizing and Grading of Coal” 
and “ District Heating,” and the final general 
session and summing up will take place in the 
afternoon of that day. 

Further particulars of the conference will be 
made available later on, and admission will be 
by tickets, application for which should be 
made before July 27th to the Fuel Efficiency 
Branch, Ministry of Fuel and Power, Dean 
Farrar Street, S.W.1. 

The Institute of Fuel is arranging for the 
Melchett Lecture to be delivered at the West- 
minster Central Hall in the evening of the first 
day of the conference, October 8th, and its 
annual dinner and dance will be held the follow- 
ing evening, October 9th, at the Connaught 





British Locomotive Working in Wartime’ 


By 0. S. NOOK, BSc. 
No. IV.—THE L.M.S.R. “CONVERTED ROYAL SCOT” CLASS, 4-6-0s—Parr III 


(Continued from page 491, May 31st) 


HE load was now reduced to 301 tons tare, 

325 tons gross behind the tender. This train 
takes the old Glasgow and South-Western 
route from Gretna, and although the gradients 
are easier than those of the Oaledonian, the 
booked speeds are nearer to pre-war standards 
than over the English part of the journey. 
The run from Dumfries to Kilmarnock, 
58 miles in 73 min., is a good timing for these 
days. The first 33 miles out of Carlisle, 
through Gretna and then along the northern 
shore of the Solway Firth, are easily graded. 
The 17-5 miles from Carlisle to Annan were 
covered in 22 min. start to stop, with cut-off 
no more than 10 per cent. for 85 per cent. of 
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the distance. Then the 15-5 miles on to 
Dumfries took 20} min., again start to stop. 
Water consumption on these two short stages 
averaged little over 40 gallons per mile. The 
lateness, which had reached its maximum of 
19} min. at Hellifield, had been steadily and 
systematically reduced, and we now left 
Dumfries only 4 min. late on the longest non- 
stop run of the whole journey. 

For 33 miles northward from Dumfries the 
road is almost continuously against the collar. 
The railway follows the course of the River 
Nith, almost to its source in the high moor- 
lands around New Cumnock ; but while the 
river flows at times through rugged country, 
the track is splendidly aligned, and it is only 
through the gorge north of Carronbridge that 
speed needs to be moderated in any way. 
Such restriction does not affect northbound 
trains, the speed of which is not ordinarily 
high after the long climb at 1 in 150 from 
Closeburn. The performance of engine 
“No. 6117” over this section is shown in 





* Previous articles in this series appeared in our 
issues of August 17th and 24th, 1945: April 26th 





Rooms, Great Queen Street, W.C.2. 


and May 3rd, 1946. 


Fig. 8. It was on the climb to Carronbridge 
that the sister engine No. 6103, “ Royal 
Scots Fusilier,” sustained a minimum speed 
of 50 m.p.h. with a load of 430 tons behind 
the tender; this was the achievement men- 
tioned in the previous article of this series, 
when a draw-bar horsepower of 1650 was 
attained. The indicated horsepower was of 
the order of 1850 to 1900. On my journey 
the circumstances did not call for so vigorous 
an ascent, though the performance, on 15 per 
cent. cut-off, was no less impressive. From 
the diagram it will be seen that from an 
initial speed of 554 m.p.h. north of Holywood 
the sustained uphill minimum rates were 
52 m.p.h. on the | in 200 gradient past Auld- 
girth, and 45 on the 1 in 150 to the south end 
of Drumlanrig tunnel. These speeds gave 
almost identical figures for draw-bar horse- 
power of 1147 at 52 m.p.h. and 1146 at 
45 m.p.h. 

As regards the genera! performance of the 
locomotive, the steaming continued to be 

























































2 te 48 ae Gh oe Be 
L i-} AR he A AE a 
i as a 130% Cut- 
1500+} aaa 
Ba abril eA Valea Bee 2s | oe 
| 422% Cut-off 
= FE de. 
QS | 
1,000}— 
| -off 
10% Cut- 
500 | te. 
7 
PE | ha | 
10 20 30 40 50 60 





Speed - M.P.H. & 


“THE ENGINEER” 


Fic. 7—DRAW-BAR H.P. CURVES 
excellent. The sand gun was put into action 
for a short time after passing Holywood, 
though this proved to be the only occasion 
on the whole trip from Leeds to Glasgow. 
On entering Drumlanrig tunnel the cut-off 
was reduced to 10 per cent. Shortly after- 
wards, although we were then running on a 
descending gradient of 1 in 409, the engine 
slipped once; the same thing happened, 
curiously enough, in Blea Moor tunnel, on a 
falling gradient of 1 in 440, and both incidents 
may have been due to smoke making the rails 
greasy. It was fairly thick in Drumlanrig 
when we passed through. We emerged from 
the tunnel accelerating rapidly, and so 
entered upon the fine stretch overlooking 
the gorge of the River Nith; for sheer 
beauty of scene this stretch ranks with those 
at Armathwaite and Dent, on the Midland, 
and with Tebay, on the former London and 
North-Western, among the finest pieces of 
railway in Great Britain. The reverse curva- 
ture is continuous and severe; but the 
alignment of the track has been carefully 
designed and superbly maintained, so that 
“No. 6117” rode the curves at 60 m.p.h. 
with comfort and ease, giving no evidence of 
flange friction at any point. 

By this time I had grown accustomed to 
the use of 10 per cent. cut-off on level and 
falling gradients, but we now continued over 
10 miles of continuously adverse gradients 





without any lengthening of the cut-off. As 
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will be seen from the diagram in Fig. 8 this 
stretch includes a good deal of 1 in 180 and 
1 in 200 ascent, yet it was run at an average 
speed of 50-8 m.p.h. On passing New 
Cumnock, on the level road at the summit of 
this part of the line, 36-9 miles from the 
Dumfries start had been covered in 44? min., 
and the train was then less than a minute 
late. Water consumption on the uphill 
stretches reflected the easy working of the 
locomotive ; between Holywood and Carron- 
bridge, where the cut-off was 15 per cent., 
the average consumption was 50 gallons per 
mile, while the later stretch, where the cut-off 
was 10 per cent. throughout, only 600 gallons 
were used in 16 miles, an average of 38 gallons 
per mile. The downhill section to Kilmarnock 
calls for little comment. For 17 out of the 
18-6 miles from Polquhap siding to the stop 


cut-off in 84 min., and then steam was shut 
off for the last time. Down the 1 in 70 
gradient of Barrhead bank the engine coasted 
freely up to 70 m.p.h., and would indeed have 
run a great deal faster but for occasional 
touches of the brake. With a clear road 
through the outer suburbs of Glasgow we ran 
briskly to the finish, and so in the twilight of 
a cloudless evening we crossed the Clyde 
bridge and wound our way round the great 
curve to stop at St. Enock Station at 9.32 p.m. 
on time. We had left Kilmarnock a minute 


late, but by running the 24-4 miles to 
Glasgow in exactly 35 min. Driver Pattrick 
achieved the desideratum of all railway 
operating men, a dead punctual arrival. 
From the operating point of view, the run 
was, indeed, very successful, and in view of 





the large amount of freight traffic on the 














developed at various speeds. These curves 
appear in Fig. 7. I am aware that all these 
curves cover a somewhat limited range of 
speed, but on this one journey the use of 
22 per cent. cut-off, for example, as limited 
to a mere 15? miles of road. The following 
table gives an analysis of the engine working 
over the two sections of the journey :— 








Leeds to Carlisle to 

Carlisle, Glasgow, 
miles. miles. 
Fullgear ... ... 1-1 0-3 
30 percent.cut-off ... 5-0 Nil 
22 percent.cut-off ... 11-9 3-9 
15 percent.cut-off ... 30-8 ... ... ... 30°7 
10 percent.cut-off ... 38-6 ... ... ... 50-9 
Steam off, coasting ... 25-6 29-6 
Total -- 113-0 -- 115-4 


Only an excellent front-end design would 





permit of the development of draw-bar 
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FiG. 8-WORKING OF 


in Kilmarnock Station “No. 6117” was 
running entirely without steam; speed 
averaged 53 m.p.h., with a maximum of 
69 m.p.h. on the final descent at 1 in 100. 
With a clear road throughout we made the 
58-mile run from Dumfries to Kilmarnock 
in 68 min., and drew up in the latter station 
a minute before time. 

The final stage of the journey opens with 
a piece of severe grading, as shown in Fig. 6 ; 
here the railway climbs from the valley of the 
River Irvine to the high plateau, looking 
westwards to the mountains of Arran. The 
engine was linked up at once to 15 per cent. 
cut-off, and accelerated steadily on the 
1 in 180 gradient. But more than this was 
needed on the heavier gradients beyond 
Kilmaurs, and near this latter station cut-off 
was advanced to 22 per cent. On the 1 in 87 
stretch draw-bar horsepower was about 1040, 
though on the final length at 1 in 75 speed 
was slightly falling at the summit, and a 
reliable calculation could not therefore be 
made. On such easy conditions of steaming 
it was good work to pass the summit point, 
6-7 miles from Kilmarnock, in 134 min. from 
the dead start. The next 5} miles, roughly 
level with a short, though sharp, rise at the 
finish, were taken easily on 10 per cent. 








move it was certainly a notable achievement 
for so much lost time to be regained. Jt is, 
however, with the performance of the engine 
itself that we are more deeply concerned. 
The calm fine weather that prevailed through- 
out the trip, and the absence of signal checks, 
were together conducive to economical work- 
ing; but even allowing for these favourable 
factors the coal consumption appeared to be 
very low—certainly not more than 50 Ib. per 
train-mile. On the English half of the 
journey, where the load was 450 tons behind 
the tender, the water consumption averaged 
44 gallons per mile ; on the Scottish section, 
with a load of 325 tons behind the tender, 
the average worked out at 40 gallons per 
mile. These figures for water consumption 
should, of course, be taken as approximate 
only. Some of those taken between key 
points on the run would be subject to varia- 
tion in water level in the tender due to 
different gradients. The readings taken at 
the fourth mile from Dumfries and Carron- 
bridge, for example, would tend to show a 
higher consumption than was actually the case. 

From observations made at a number of 
locations between Leeds and Glasgow, it has 
been possible to plot a series of curves show- 





ing the approximate draw-bar horsepower 





LOCOMOTIVE: DUMFRIES TO POLQUHAP Box 


horsepowers of over 1000 at speeds of 40 to 
45 m.p.h. on no more than 15 per cent. 
cut-off. In this connection, through the 
courtesy of Mr. Fairburn, I have been able 
to examine a series of indicator diagrams 
displaying the performance of this class over 
a wide range of conditions. These certainly 
confirm the ability to produce high power 
outputs at early cut-offs. For example, at 
no more than 5 per cent. cut-off the steam is 
used to such advantage that 946 I.H.P. was 
obtained at a speed of 60 m.p.h., and there 
is also a card taken at 22 m.p.h., which repre- 
sents a power output 75 per cent. of the 
nominal tractive effort of the locomotive. 
Some hard work is expected from these 
engines on the Leeds and Glasgow run. 
Whereas on my own journey the tare load 
was only 301 tons north of Carlisle, the limits 
laid down for an unpiloted 4-6-0, of the 
** Converted Royal Scot ” class, are 435 tons 
on the two uphill sections—Dumfries to New 
Cumnock and Kilmarnock to St. Enoch— 
and no less than 550 tons elsewhere. With 
a crowded passenger complement, a train of 
this latter weight might easily exceed 600 
tons gross behind the tender; with such a 
tonnage the “‘ Converted Scots ” are expected 
to keep the timing of 24 min. for the 17-5 
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miles from Carlisle to Annan, and the sharper 
allowance of 21 min. for the 15-5 miles from 
Annan to Dumfries, including the 3-mile climb 
at 1 in 200 to the summit near Ruthwell. 

While this modernisation of the “ Royal 
Scot ’’ class engines has been planned and 
carried out wholly in wartime, those respons- 
ible for the design had a two-fold object—the 
provision of enhanced power for the imme- 
diate needs of war traffic and at the same 
time thé development of a locomotive capable 
of high-speed express service of the kind that 
may be expected in a few years’ time. The 
début of this class, under severe conditions, 
has been wholly successful. Judging from the 
performance characteristics revealed by indi- 
cator diagrams and the general behaviour of 
individual engines on the road, great things 
may certainly be expected when the express 
train services of the L.M.S. Railway have been 
accelerated once more to something approach- 
ing the standards of 1939. 








Wythenshawe Bus Garage 





WYTHENSHAWE bus garage, illustrated here- 
with, is now in service for the purpose for which 
it was intended. A massive reinforced concrete 
structure, it was originally built for the city of 
Manchester Transport Department by J. A. 
King and Co., Ltd., to the design of the city archi- 
tect, Mr. G. Noel Hill. Chisare and Shell “‘ D,”’ 
Ltd., with Mr. H. G. Cousins as consulting engi- 
neer for the roof construction, were responsible 
for reinforced concrete design in the ‘“‘ Chisare ”’ 
system. This building is said to be the largest 
in the country with this type of shell roof. It 


two-dimensional analysis of roof arches enables 
the bending moments to be reduced due to a 
thrust throughout the arch. Curved surfaces 
are used to transmit the loads and internal 
bending moments are thereby practically 
eliminated, resulting in a considerable reduction 
in the amount of material required. 

In the main garage section of the building 
a single barrel vault, of large radius, spans as a 
continuous beam over a series of arches set at 
relatively close centres. The washing room and 
repair hall are planned as a wing set at right 
angles to the main building, which gives a 
T-shaped effect to the whole structure. The 
washing room is roofed by means of four barrel 
vaults, each having a radius of 16ft and a 
width of 16ft 6in, the four spanning a distance 
of 58ft between the continuous beam end frames. 
For the repair hall the roof is provided by 
seven vaults with a radius of 22ft 6in and a 
width of 33ft to provide a clear span of 132ft. 
The end frames for the repair hall are 232ft in 
length. 

Allowance was made for movement due to 
temperature changes by separating the centre 
bay from its neighbours by means of expansion 
joints, which extend for 10ft along the edge 
beams and continue down the columns to 10ft 
below the soffit of the edge beams, which are 
themselves divided over their full length for a 
distance of 20ft from the columns. It was not 
considered necessary to extend the expansion 
joints over the central 90ft of the span, as the 
vaults are sufficiently flexible to take up any 
temperature movement. The repair hall is also 
separated from the main garage by expansion 
joints. 

The garage roofing vaults have a radius of 
180ft and a width of 174ft and the roof 
arches are at 42ft centres. These arches are 
designed as two-pinned arches to carry the 
roof loads as well as wind and tempera- 








WYTHENSHAWE BUS GARAGE 


was taken over by the Ministry of Aircraft Pro- 
duction immediately on completion in 1942 
and was used by A. V. Roe and Co., Ltd., in the 
production of Lancaster aircraft. 

As a garage with accommodation for 100 
double-decker buses, it was planned to serve the 
Corporation bus services to the Wythenshawe 
housing estate and work on it was started early 
in 1939. It was originally anticipated that it 
would be completed before the end of that year, 
but wartime conditions intervened. One of the 
most interesting points in its design is the roof, 
which has a clear span of 168ft, with arched 
roofing slabs only 23in thick, without ties, 
braces or internal column supports, so that it is 





possible to utilise every foot of floor space. 
In the “ Chisare ” system it is claimed that 


ture’ stresses. The hinges are just below 
ground level and the loads are carried on 
plates with a working pressure of 1450 lb per 
square inch. Free floor space totalling nearly 
10,000 square yards, is provided in these three 
sections of the building. 

The lay-out of the building is planned on 
labour-saving lines. On entering, vehicles first 
pass through washing bays, equipped with high- 
level platforms so that the buses can be cleaned 
from the top down without using ladders, and 
then to testing shops before entering the main 
garage. In the washing bays sumps are pro- 
vided to extract oil and grease from the waste 
water and sludge before it passes into drains. 

In addition to the usual devices installed for 
bus maintenance, a new feature is an installa- 


tion designed to retain radiator heat in the 


flexible pipes with connections to adaptors on 
the radiators of the buses provides a constant 
flow of steam through the cooling system of each 
vehicle. In addition to providing a quick start 
for the vehicle, it is expected that this installa- 
tion will also prolong the life of engines. 

General heating of the garage is by the 
“Plenum” system. Low-level extractor plant 
has been installed to remove the heavier than 
air fumes generated by engine exhausts. 








The Chemical Society’s 
Centenary 


THE Chemical Society is to celebrate the 
centenary of its foundation in July, 1947. But 
for the war, these celebrations would have 
taken place in 1941, for it was “‘on the 23rd 
February, 1841, that twenty-five gentlemen 
interested in the prosecution of chemistry met 
together at the Society of Arts to consider 
whether it be expedient to form a Chemical 
Society.” It was the first society formed 
solely for the study of chemistry, and although 
there had been small private chemical societies 


time. At its first general meeting, Thomas 
Graham, the most distinguished chemist of his 
time, the pioneer of colloid chemistry and a 
discoverer of much important new chemical 
knowledge, was elected the first President. The 
organiser of the meeting on February 23rd, 
1841, and the Society’s first secretary was 
Robert Warington. These two men were the 
leaders of the new Society and among its present- 
day possessions one of the most valuable is the 
100-year-old Obligation Book, which is still 
signed by new Fellows on their admission, and 


those two pioneers. 

The Fellowship of the Socity has grown from 
those 25 gentlemen in 1841 to over 6000. The 
study of chemistry as a whole has remained its 
object, and because of this the Society has 
always maintained a special place in the world 
of chemistry. It has not pursued the purely 
professional, nor has it specially fostered indus- 
trial chemistry, although many industries have 
been based on fundamental discoveries made 
by its Fellows. The professional affairs of 
chemists are now the province of the Royal 
Institute of Chemistry (founded in 1877), and 
industrial chemistry is the concern of the 
Society of Chemical Industry (founded in 1881). 
Both these organisations were offshoots of the 
Chemical Society, as were other societies 
specialising in subdivisions of the subject. 
To-day some of these offshoots, having mean- 
time grown in stature and importance, are 
again joined with the parent body in the 
Chemical Council, which consists of repre- 
sentatives of various chemical organisations, 
and through which chemical industry and 
individuals subscribe to provide assistance in 
the publication of chemical research and 
information. The science of chemistry has 
made great advances since 1841, and a glance 
through the list of Presidents of the Society 
provides evidence of the important part played 
by its Fellows, such as Graham, Hofmann, 
Williamson, Edward Frankland, Odling, Gilbert, 
Sir William and W. H. Perkin, Crookes, Ramsay, 
Dewar, Armstrong, Meldola and Pope, every 
one of whom is associated with fundamental 
chemical discoveries of far-reaching importance. 
With its history and with its present-day 
virility, the Society feels justified in planning 
to make the celebration of its centenary an 
important event. The importance was, indeed, 
internationally recognised in the decision taken 
in Rome in 1938 by the International Union of 
Pure and Applied Chemistry to hold its next 
International Congress in London at the time 
of the centenary of the Chemical Society. This 
decision is to be implemented next year, and 
immediately following the celebrations on 
July 15th to July 17th, 1947, the eleventh 
International Congress of Pure and Applied 
Chemistry will take place in London. The 
Chemical Society’s international outlook will 





be reflected in the series of social and scientific 


vehicles during off-duty hours. A system of 


before 1841, none lasted for any great length of 


contains as its first signatures the names of 
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events which will constitute the three days of 
celebrations, and many distinguished overseas 
delegates are to be invited. 

The Chemical Society’s Faraday Lectureship 
was founded in 1867 to commemorate the name 
of Michael Faraday, who was elected a Fellow 
in 1842, and was one of its Vice-Presidents. 
In addition to the Faraday Lecture, which will 
be delivered during the celebrations, it is 
intended that there shall be a centenary address 
and a formal ceremony for the presentation of 
addresses. It is also hoped to arrange a number 
of scientific lectures, visits to places of interest 
in the London area and an exhibition which 
will take place at the Science Museum during 
the period of the celebrations and the Inter- 
national Congress. 








Switchgear of Increased 
Rupturing Capacity 


RECENT radical advances in switchgear 
practice should not be allowed to obscure the 
importance of the less spectacular improve- 
ments in conventional designs which have had 
the significant result, over a period of years, of 














DA2 TRUCK AND 11 KV, 250MVA CircuiT 
BREAKER WITH TANK REMOVED 


reducing the space required for an installation 
of any given rupturing capacity. This is a point 
of considerable practical importance in view of 
the steady expansion of supply systems to 
meet the ever-growing demand for electrical 
energy. The call for higher values of short- 
circuit capacity has required the replacement 
or modification of much of the switchgear 
installed some years ago, and considerable 
ingenuity has been exercised in providing 
greater MVA capacities at minimum cost. 

An interesting example concerns a switchgear 
installation operated by the Cape Town under- 
taking of the South African Electricity Supply 
Commission. Prior to the war, Crompton- 
Parkinson, Ltd., supplied this undertaking with 
a total of forty-one DA.2 truck-type switchgear 
units incorporating TB.17, 11-kV oil circuit 
breakers of 100 MVA _ breaking capacity. 
Extensions to the supply system now make it 
necessary to replace the existing oil circuit 
breakers with units of 250 MVA breaking 
capacity, and to effect the replacement at the 
minimum cost it was required to accommodate 
the same number of 250-MVA switchgear units 
in the space occupied by the existing 100-MVA 
units. As the result of previous experience with 
similar modification jobs the manufacturers 
advised that the existing DA.2 trucks could be 
readily adapted to accommodate the larger 
breakers. The adaptation entails some interior 


apart from this, the fixed chambers and the bus- 
bars, &c., remain unaltered. The incorporation 
of a 250-MVA breaker in the DA.2 truck was 
made practicable only by the development of 
the T.B.30 breaker, which embodies various 
improvements, including side-blast baffle arc 
control devices and §,L.100 self-aligning finger 
contacts. The accompanying engraving shows 
a DA.2 truck incorporating an 11-kV, 250-MVA 
circuit breaker, with the tank lowered and 
removed to show the are control devices and 
contact assembly. Until the TB.30 became 
available a 250-MVA plain-break unit required 
a DA.3—a size larger than the DA.2. The 
circuit breakers are equipped with spring closing 
mechanisms as the most economical method of 
effecting the power operation essential with 
breakers of 250 MVA capacity. 

The Cape Town undertaking is _ itself 
carrying out the modifications, while Crompton- 
Parkinson is supplying forty-one TB.30 
breakers, together with current transformers, 
connections, and steel work for the alterations 
to the existing trucks. To avoid any circuit 
being out of commission while its switchgear unit 
is being modified, a spare truck, complete with 
TB.30 breaker, is being supplied, so that the 
units can be replaced one by one without any 
interference to the supply system. 








Thousand Watt Amplifier 





AN amplifier with an output of 1000 watts, 
designed for large public address installations 
or for wire broadcast systems serving networks 
of some 6000 subscribers, has been introduced 
recently by Philips Lamps, Ltd., Century 
House, Shaftesbury Avenue, London, W.C.2. 
The equipment, which will be known as the 
‘** Philowatt,” is a high-quality amplifier with 
the low distortion level of 1 per cent., and it 
incorporates some novel devices, including 
“S.A.M.” (Scott automatic monitor), which 
performs a task very similar to that of “George,” 
the automatic pilot, in aircraft. 

§.A.M. consists of a unit built into the ampli- 
fier, to provide electronically delayed main 
H.T. switching with automatic monitoring of the 
amplifier output, which allows unattended 
operation of the amplifier. When no audio 
signals are present in the amplifier output for a 
period exceeding three minutes the monitor 
releases a relay, which can be arranged to inject 
a small 50-cycle input to the amplifier. Pro- 
vided the amplifier is working correctly, this 
50-cycle signal will be detected in the output 
and will automatically reset the circuit for a 
further three minutes. Since the duration of 
the signal is only a fraction of a second—the 
time required for resetting the monitoring relay 
—the signal itself will not be noticeable on the 
speakers connected to the amplifier. Should 
the amplifier develop a fault, the relay will not 
reset, and an ‘‘earth’’ will be created in a 
circuit, which can be used to operate an alarm 
signal or to switch over to a standby amplifier. 

The nominal output is 1000 watts, and an 
additional tapping is provided on the main 
H.T. transformer for operation at a maximum 
output of 750 watts. The input impedance is 
600 ohms balanced, to earth, or 0-27 megohms 
unbalanced to earth by omitting the input 
transformer. By adjustment of links on the 
output transformers the output impedance can 
be made 10 ohms or 2-5 ohms corresponding 
to 100 volts and 50 volts respectively at 1000 
watts. Mains consumption is 0-25 kW in the 
standby condition, 0-74 kw in the zero signal 
condition and 2-0 kW in the maximum signal 
condition. An auto-transformer can be supplied 
for mains voltages outside the range of 200 to 
250 volts, 50 cycles, which is the standard for 
which the amplifier is produced. 

A special low-distortion direct-coupled driver 
stage in the amplifier provides a low-impedance 
signal source and ensures negative bias stabilisa- 
tion for the Class AB 2 push-pull triode output 
stage. The pre-amplifier stages are also push- 
pull throughout, employing negative feed-back, 
which results in an extremely low harmonic 
content (1 per cent. at 1000 cycles) even at full 





reconstruction of the withdrawable truck, but 





responsible for good output regulation, which 
is a very desirable asset in wire broadcasting 
where the load is liable to considerable fluc- 
tuation. Three 3}in rectangular meters are 
provided on the amplifier panel; two of the 
meters indicate the anode currents of the 
output valves; the third meter is a multi- 
purpose instrument which, in conjunction with 
a rotary switch, can be used as an output meter 
with a db scale, and can be connected for 
checking the cathode currents of the pre- 
amplifier and driver valves. 

The ‘“ Philowatt”’ is being made in two 
forms ; the first is mounted in a white enamelled 
metal cabinet, adequately ventilated; the 
“austerity ’” model consists of the amplifier 
built on a standard 19in rack, without a cabinet. 
This latter model incorporates the electronic 
delayed switching unit ; the automatic monitor- 
ing facility is not included as standard, but it 
can be fitted at a small additional cost. 








A Useful Little Microscope 





A USEFUL little optical unit, with a variety of 
applications, ‘is the new “‘ Multiscope,’’ made 
by Speed Tools, Ltd., 35-36, Percy Street, 
London, W.1. It incorporates a number of 








** MULTISCOPE ’*’ 


THE 


interchangeable units which impart a wide range 
of application. In its standard form the 
‘**Multiscope”’ comprises a microphot unit, 
with doublet lens of 10 magnifications at lin 
focal length, a demountable stage unit and a 
swivelling sub-stage illumination mirror, to 
form a comprehensive simple low-power micro- 
scope. 

A spiral groove machined round the micro- 
phot tube engages a spring-loaded ball in the 
mount, to permit fine focal adjustment when 
the eyepiece is turned. Withdrawal of the 
microphot from its mount is effected by pulling 
it out against the action of the spring-loaded 
ball. Interchangeable with the microphot is 
a plano-convex lens with 4in focal length, 
mounted in a telescopic arm, which, in turn, is 
adjustably accommodated in the main body 
of the instrument. This lens can be used, in 
conjunction with the sub-stage and reflecting 
mirror, for dissection, mounting, &c., or it will 
function without these adjuncts as a low-power 
unit purely for examination work. The lens 
can be swivelled in its holder through a com- 
plete half circle. 

The universal swivelling system and provision 
for rapid dismantling of components adapts the 
‘**Multiscope”’ for the projection of small 
images. For this purpose the body of the 
instrument is tilted into a horizontal position 
and a low-voltage lamp is used as a source of 
illumination, the object being held in position 
on the mounting stage by spring clips. 

We are informed that additional higher- 
power lens units, shortly to be made available, 





drive. The negative feed-back circuit is. also 





will be interchangeable with the existing units. 
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The Newton Tercentenary 
Celebrations 


On account of the war, it was not possible to 
arrange in 1942 an international celebration of 
the 300th anniversary of the birth of Isaac 
Newton. The Royal Society has now, however, 
taken an opportunity to invite the national 
academies of science of the world to join in 
paying homage to Newton’s memory, and during 
this week a programme of fitting celebrations 
has been carried out. On Monday last, delega- 
tions from foreign academies of science taking 
part in the celebrations were received by the 
President of the Royal Society, Sir Robert 
Robinson, at Burlington House, London, and 
in the afternoon of that day a lecture on Isaac 
Newton was delivered by Professor E. N. da C. 
Andrade, F.R.S. The first part of the lecture 
is printed on page 58 of this issue. The pro- 
gramme for Tuesday, July 16th, included a 
reception by the Society for Visiting Scientists, 
a garden party given by Their Majesties the 
King and Queen, at Buckingham Palace, and a 
conversazione at the Royal Society’s Apart- 
ments at Burlington House, at which manu- 
scripts of Newton’s works and letters in his 
hand, early editions of the “ Principia,” port- 
raits, busts and medallions and a number of 
other interesting relics were on view. On 
Wednesday, the delegates visited Cambridge as 
guests of Trinity College, the programme 
including an inspection of the Cavendish 
Laboratory, and a paper entitled “‘ Newton, 
the Man,” by the late Lord Keynes, was read 
by Mr. Geoffrey Keynes, F.R.C.S. On Thurs- 
day, lectures were delivered in London on 
‘* Newton and the Infinitesimal Calculus,” by 
Professor J. Hadamard (France), and on 
‘“Newton’s Atomism,” by Sergei Vavilov 
(U.S.S.R.). There was also a visit to the Royal 
Mint. Today, Friday, the celebrations are 
being concluded by lectures on ‘‘ Newton’s 
Principles and Modern Atomic Mechanics,”’ by 
Professor Niels Bohr (Denmark); ‘* Newton : 
The Algebraist and Geometer,’’ by Professor 
H. W. Turnbull, F.R.S. (United Kingdom) ; 
““Newton’s Contributions to Observational 
Astronomy,” by Dr. Walter Adams (U.S.A.) ; 
and ‘“‘ Newton and Fluid Mechanies,’’ by Dr. 
Jerome C. Hunsaker (U.S.A.). This evening, 
the Lord Mayor and Corporation of the City of 
London are holding a reception for the delegates 
at Guildhall. 








Fighting Vehicle Exhibition 


An exhibition of German and other vehicles 
and equipment was opened on Monday last, 
July 15th, at the Fighting Vehicle Division of the 
Ministry of Supply, Chobham Lane, Chertsey, 
Surrey. The exhibition, which remained open 
for three days for the attendance of members of 
the Society of Motor Manufacturers and Traders 
and for a further day (Thursday, July 18th) for 
the general public, was organised chiefly to show 
the automobile industry a representative collec- 
tion of German and British vehicles of all 
designs. The British exhibits were selected 
either for their intrinsic interest or for conveni- 
ent comparison with their German counter- 
parts. The very considerable testing and experi- 
mental facilities at the Fighting Vehicle Proving 
Establishment and the Fighting Vehicle Design 
Department were at the same time open to 
inspection. These two branches of the Fighting 
Vehicle Division are situated side by side at 
Chobham, and, in collaboration with the adjoin- 
ing School of Tank Technology, organised and 
presented the exhibition. Many interesting and 
hitherto secret developments were shown, par- 
ticularly in an important section of the exhibi- 
tion devoted to major assemblies, components 
and technique of design of tanks and other 
military vehicles. In the vehicle section were 
shown almost the complete range of tracked and 
wheeled vehicles produced and used by the 
Germans during the war. In our next issue we 
hope to be able fo give some account of the more 
interesting developments which were demon- 
strated. 





Lever Stop Valve 





In the accompanying engraving is reproduced 
@ sectional view of one of the series of lever 
stop valves manufactured by the Ismailia 
Valve Company, 17, Victoria Street, S.W.1. 
The valve is made in a range of sizes from 2in. 
to 9in. It is suitable for a number of purposes 
where rapid control is required, as, for example, 
in the case of water columns for locomotives. 

The Ismailia valve takes its name from the 
Ismailia pumping station, Cairo, where it was 
first installed. It was designed by Mr. E. C. 
Bowden-Smith, M.I. Mech. E., Inspector in the 
Ministry of Public Works, for a three-throw 
12in by 12in single-acting ram pump of 64 h.p., 
with eighteen 4}in clack valves, because the 
leather clacks and pin-hinged valves rapidly 
failed under conditions of discharging surface 
water heavily charged with sand, road grit, 
refuse and fibrous matter, against a head of 









Linh Hangs Free when 
Lever is Down on Stop 
and Valve is Closed 
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SECTION THROUGH THE VALVE 


300ft. The principle on which this valve was 
designed has been used ever since, with improve- 
ment and development to suit it for other 


The construction of the valve is simple and 
self-evident from the drawing. It is claimed 
to give an instant opening to full flow, and to 
be free-sealing and watertight. The body of 
the valve is an iron casting, whilst the flap and 
fittings are of brass. A dove-tailed rubber 
ring makes the seal. The flap rests on an 
inclined seat and is secured in place without 
the use of hinge pin, bolt, nut or fastening of 
any description. The flap can consequently be 
removed and replaced by hand without the use 
of tools. 








Institute of Marine Engineers 





AN appeal for funds wherewith to build and 
equip a permanent and modern headquarters 
for the Institute of Marine Engineers, as a 
memorial to the 3500 marine engineers who lost 
their lives during the war, has just been issued 
by the President, Sir Amos L. Ayre, and the 
Past-President, Sir William C. Currie. Under 
the projected replanning of the City of London 
the present headquarters will be pulied down, 
and the Council of the Institute has obtained 
the option on @ site in Fenchurch Street, in the 
heart of London’s shipping area. The appeal is 
being issued to members and friends of the 
Institute, shipowners and shipbuilders, and all 
those associated with shipping both at home 
and throughout the British Commonwealth of 
Nations. The proposed headquarters is to 
cost about £100,000 and it will include 
a lecture hall, to be known as_ the 


purposes, such as stop valves and water taps. , 


of that in the existing building. A council 
chamber, with two suitable committee rooms, 
is proposed, along with adequate staff offices, 
It is further planned to provide a library, the 
finest of its kind, which would not only deal 
with professional and allied subjects, but also 
the City of London. Reading and writing 
rooms for members at home and from overseas 
will be provided, and a special feature would 
be the provision of a room set aside for the 
use of marine engineers who are not members 
of the Institute. 








Spitfire Mitchell Memorial 
Scholarships 


Ir is announced by the Royal Aeronautical 
Society that, in order to commemorate the great 
work of Mr. R. J. Mitchell, the original designer 
of the “‘ Spitfire,’ two scholarships have been 
founded to train students in aircraft design and 
engineering. They will have a value of £60 per 
annum and will be awarded for a period of three 
years at University College, Southampton. It 
is intended to make the first awards in time for 
successful candidates to begin their training at 
Southampton this year. Applications for these 
scholarships should be made to the Registrar, 
University College, Southampton, not later 
than Monday, August 12th, 1946. They should 
be accompanied by a statement of the candi. 
date’s education and experience, if any, and a 
recommendation from the candidate’s employer 
or headmaster, together with the candidate’s 
own age, which must be over seventeen. Candi- 
dates will be expected to sit for an examination 
in mathematics and an essay on subjects 
selected by them from a wide choice. It is 
expected that the candidates who satisfy the 
examiners will be interviewed some time early 
in September. It is intended by these 
scholarships to choose students who will, it is 
hoped, follow closely R. J. Mitchell’s footsteps. 
It was at Southampton, we may recall, that he 
did so much of his remarkable work. The Royal 
Aeronautical Society, the Society of British 
Aircraft Constructors, Vickers-Armstrongs, 
Ltd., and the Committee of the Spitfire Mitchell 
Memorial Fund will be responsible for the 
choosing of these young men, 








Books of Reference 





The A.B.C. Air Guide. London: Thomas 
Skinner and Co. (Publishers), Ltd., 330, Gresham 
House, E.C.2. 2s, 6d. net.—This new handbook made 
its first appearance in June and is to be published 
during the first week of each succeeding month. 
Under the same auspices as the well-known London 
‘“* A.B.C. Railway Guide,” it should serve an equally 
good purpose in providing accurate information for 
those travelling by air to any part of the world. 
The text of ‘‘ The A.B.C. Air Guide ’’ will comprise 
three distinct sections. First, an alphabetical world 
gazetteer, informing the traveller how to reach each 
place from the United Kingdom, with times, fares 
and baggage details where direct services exist. 
Secondly, time-tables giving full details of the main 
and important branch airway services. Finally, 
there is a section devoted to general information for 
the air traveller. Three excellent maps in colour 
show at a glance that there are few places of 
importance in the world which are not served by 
air lines. 





Industrial Research, 1946. Advisory Editor, 
Professor E. N. da C. Andrade, F.R.S. London: 
Todd Publishing Company, Ltd., 49, Park Lane, 
W.1. Price 21s. net.—The first section of this book 
contains a number of short articles by recognised 
authorities on the progress and present state of 
development in the various branches of industry, 
science and research. Following sections include 
official directives ; official statements by various 
departments, Ministries, laboratories and research 
stations; unofficial statements by associations and 
institutions; a list of officially appointed com- 
mittees ; a directory of organisations interested in 
industrial research ; a list of laboratories ; a list of 
selected books, periodicals and films on the subject ; 
and a “ Who’s Who” in industrial research. All 
who are interested in science or industrial research 
will find this a useful source of up-to-date 
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information. 
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Canadian Engineering Notes 


Rubber 


Canada did her full share during the 
war years to relieve the rubber shortage by 
building a 51,000,000 dollar plant at Sarnia, 
on the shores of the St. Clair River, in the 
province of Ontario—a plant that has no 
counterpart anywhere in the world. This 
concern, the Government owned-Polymer Cor- 
poration Synthetic Rubber Plant, has produced 
not only the two types of rubber—buna S 
and butyl—most needed for military and 
civilian purposes, but also the end ingre- 
dients that go to make up these rubbers. To-day 
the plant, far from having reduced production, 
actually has had to step up its output to meet 
the ever-increasing demand. Rubber is now 
being turned out in much greater quantity— 
nearly 17 per cent. greater—than the rated 
capacity called for. With 48,000 tons a year 
being sold as fast as it can be produced, Polymer 
is now supplying as much rubber as the whole 
world consumed at the turn of the century. Last 
December it was announced that a pilot experi- 
mental plant was under construction, the 
purpose of which was to serve as a link between 
the research laboratories and the production 
units. Now comes the announcement of a 
further 2,000,000 dollar improvement pro- 
gramme at the plant. Work is to be commenced 
immediately on the erection of a butalene 
extractor tower which will be the second 
highest such column in the 815-acre project. 
Installation of the new tower is said to be 
only the beginning of a series of improvements 
calculated to keep the plant abreast of the 
latest developments in the manufacture of 
synthetic rubber. 


New Power Plants 


The New Brunswick Electric Power 
Commission has a programme for the next few 
years which will involve the expenditure of 
approximately 10,000,000 dollars. The com- 
mission is @ department of the provincial 
government operating the hydro development 
at Musquash, in South West New Brunswick, 
and a coal steam plant at Minto and with lines 
covering most of the province. The chairman 
of the Commission reports that it is planned to 
build 385 miles of high-tension lines in many 
sections of the province to cost 2,614,000 dollars 
and to meet present demands it will be necessary 
to erect three thousand miles of distribution 
lines during the next few years at an estimated 
cost of 5,000,000 dollars. A new plant at 
Chatham, in north-eastern New Brunswick, is 
estimated to cost 2,000,000 dollars with some 
300,000 dollars for sub-stations. The province 
has been divided into six large districts with 
engineers in charge and construction crews will 
be sent to each to build new lines just as soon 
as materials are available. At the present time 
lack of cedar poles is the main hindrance. 


Scientific Research 


Canadian Government estimates have 
earmarked 35,000,000 dollars for experimental 
work in the coming fiscal year. While war 
weapons and methods are not being neglected, 
15,000,000 dollars being assigned for defence 
research, the figures show that at least 
20,000,000 dollars will be spent in the most 
intensive application of the microscope and 
telescope to the Dominion’s natural resources 
and their exploitation. More laboratories are 
to be available to the primary and to the manu- 
facturing industries. Excepting defence 
research expenditure, agriculture will lead with 
at least 13,000,000 dollars; then mines and 
resources, in its many branches, with about 
6,000,000 dollars, and fisheries with about 
1,000,000 dollars, The main work in research 
is to be done in the many activities of the depart- 
ment of mines and resources. Nearly 1,500,000 
dollars is to go to the Yellowknife river develop- 
ment, 555,000 dollars for mineral resources 
investigation, nearly 1,000,000 for forestry 
service, and more than the usual amounts for 
geological, topographical and hydro graphic 
surveys, the aggregate for the latter being about 
1,500,000 dollars. Throughout the programme 





of research in the field of mining and forestry, 
the apparent aim is not only to find new 
minerals, but to find the most modern and 
efficient means of exploiting the newly found 
mineral wealth. 


New Railway Equipment 

Canadian National Railways will add 
important new equipment this year. Scheduled 
for delivery in 1946 are: 650 box cars, 30 
coaches, 10 mail and express cars, 200 refri- 
gerator cars, 400 box cars for the Grand Trunk 
Western Railroad, and 16 diesel switching 
locomotives. The new equipment will be of 
the most modern design, and passenger cars 
will embody new features for the greater con- 
venience and comfort of the travelling public. 
Existing equipment is being renovated in an 
intensified programme in the company’s shops. 


Electronic Devices 

As a result of an investigation of 
industrial processes, carried out during the first 
two months of this year, Electronic Devices 
Company, Ltd., Toronto, have undertaken the 
design and construction of radio frequency and 
induction heating equipment, Geiger counters, 
expanded scale voltmeter speed measuring 
devices using stroboscopic principles. The 
purpose of this investigation was to find out 
how electronics might be applied to industry. 
This company, one of a number born during the 
war period, was confronted at the conclusion of 
war contracts with what to manufacture for 
peacetime use. They decided that the pros- 
pective customer should make the choice of 
what he wanted in electronics. Therefore, the 
engineering department, composed of a physi- 
cist, and electrical engineer, an engineer who 
specialised in radar, and other members of the 
firm were instructed to interview as many 
different types of industry as possible. From 
the contacts and discussions, the firm tabulated 
the various products mentioned and have 
launched on their manufacture. 

Mining Institute 

The Canadian Institute of Mining and 
Metallurgy met recently for a three-day con- 
vention in Montreal. The convention heard a 
plea for the formation by Canadian engineers 
and scientists of a professional organisation 
similar to a medical or a law association. Stress- 
ing the increasing importance of the engineer 
and scientist in the technical world of to-day, 
W. H. Lea, of the Canadian Council of Profes- 
sional Engineers and Scientists, said the need for 
an overall professional organisation which would 
set standards of education and professional 
experience was as great among engineers and 
scientists as among doctors or lawyers. Review- 
ing the activities of the Institute for the year, Dr. 
Alan E. Cameron, retiring president and deputy 
Minister of Mines for Nova Scotia, said the 
greatest change during the year had taken place 
in regard to the public relations of the Institute. 
Amid the stress and strain of the war an attempt 
had been made to draw mining engineers and 
all other engineers into the ranks of labour 
unions. But being essentially professional men 
the engineers objected to the restrictions and 
compulsions this move implied. They have now 
formed a Dominion-wide body, the Canadian 
Council of Professional Engineers and Scientists, 
of which the Mining Institute is a member. It 
is expected the new council will be able to 
deal adequately with the broad questions 
affecting all the professional engineers of the 
Dominion. 


Atomic Research 


The first official information that has 
been given to Canadians on the cost of atomic 
research development to Canada, came in the 
form of a recent announcement in the House of 
Commons by reconstruction Minister Howe, 
who said that Canada had spent approximately 
27,000,000 dollars for that purpose. While the 
Dominion had membership on the combined 
policy committee which was responsible for the 
overall general policy relating to experiment 
and production of atomic energy, it was, the 
Minister said, impossible to give Canada’s share 
of the total cost because the cost to other 
nations was not known. In a subsequent 





tute of Canada, Dr. G. C. Laurence, a member 
of the National Research Council staff at the 
Chalk River, Ontario, atomic energy pilot plant, 
announced that the expenditure of millions of 
dollars will be necessary if Canada is to hold her 
place in atomic research. Alluding to the Chalk 
River plant, Dr. Laurence said it had presented 
entirely new problems to engineers. Common 
structural materials such as steel had to be 
avoided and special instruments were designed 
to control operations and give warning of any 
unhealthy contamination of the building, air, 
or river water. The plant had been designed for 
entirely peacetime research and an impressive 
research programme had been prepared on that 
basis. One of the first benefits would come in 
the treatment of disease, including cancer, and 
the plant would shortly be producing radio- 
active materials for that purpose at a cost much 
below that ofradium. It was expected that the 
plant would, for a time, be the most powerful 
source of neutron radiation in existence. 
Scarcity of Engineers 

The demand for professional engineers 
and scientists by Canadian employers continues 
to exceed the supply available. The wartime 
Bureau of Technical Personnel, which became 
an employment service for technical personnel 
on the relaxation of National Selective Service 
Civilian regulations in December, 1945, reports 
that their records show only one month when the 
supply of applicants in the technical category 
exceed the demand. At the end of March, 1946, 
there were 1261 openings registered with the 
Bureau, and only 710 applicants listed as avail- 
able. The Bureau explains that the continuing 
large demand for technical personnel is due to a 
great extent to the present need of men in this 
category for planning and organisation of 
reconversion and reconstruction activities, 
which will in turn absorb increasing numbers of 
non-professional personnel. An indication of 
future employment openings for technical 
personnel in the field of public utilities is given 
by statistics produced by the Bureau showing 
that one-third of the technical personnel 
employed by a typical public utility concern 
will be retired during the next ten years, assum- 
ing they all live to the age of 65. This condition 
applies to a greater or lesser degree to most 
employers in the category of public utilities, 
government departments, and the well-estab- 
lished firms which have almost the same status 
as public utilities, where there was little 
recruiting of new graduates during the war, and 
in most cases for some years before the war. In 
the meantime, professional engineers and 
scientists are leaving the public service in con- 
siderable numbers. Some have gone to private 
industry in Canada, but a great many have 
gone to the United States where there is also an 
acute shortage of technical personnel and where 
salaries are more attractive. 


Research Planning 

The first important move towards 
expanding Canada’s research work, which 
played a tremendous part in the war, was dis- 
closed recently in the House of Commons by 
Reconstruction Minister Howe. The Minister 
estimated the National Research Council’s 
expenditure for the current fiscal year would 
total approximately 6,378,000 dollars aside 
from the ‘very sizeable’? expenditures on 
atomic energy activities, and said the Council 
was now operating sixteen laboratories and 
was drawing up plans for several others. Con- 
sideration is also being given to setting up new 
Crown companies for the benefit of the Research 
Council. They would provide for the operation 
of the Polymer concern and for linking the work 
of the Eldorado Mining and Refining Company 
with the vast Chalk River plant, both related 
to the development and production of atomic 
energy. Another outstanding move to be made 
in perfecting the administrative and research 
work associated with atomic energy will be the 
formation of the Atomic Energy Control Board. 
Plans also call for enlarging the personnel of the 
National Research Council by adding two vice- 
presidents, one to take charge of administration 
and another to deal with research. Some of the 
new laboratories being planned by the Council 
will conduct experiments on building, road 











address at a meeting of the Engineering Insti- 


research and radio and radar. 
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Industrial and Labour Notes 


F.B.I. Mission to Brussels 


A delegation from the Federation of 
British Industries left for Brussels on Monday 


last, July 15th, on the invitation of the Federa- 
tion of Belgian Industries, to continue discus- 
sions which began when representative Belgian 
industrialists visited England in January. 
The British delegation is led by Lord Dudley 
Gordon, Past-President of the F.B.I., who is 
accompanied by Mr. A. W. Berry, British Engi- 
neers’ Association; Mr. F. Bower, Lever 
Brothers and Unilever, Ltd.; Mr. D. M. Buist, 
B.E.A.M.A.; Mr. J. Clay, Wool Export Group ; 
Mr. R. Colin Smith, British Iron and Steel 
Federation; Mr. H. J. Kingsbury, Society of 
Motor Manufacturers and Traders; Sir Guy 
Locock, Vice-President of the F.B.I.; Mr. 
L. P. O’Brien, Association of British Chemical 
Manufacturers; Mr. S. E. D. Wilson, Mining 
Association of Great Britain ; and Mr. R. C. G. 
Hunt Taylor, who is the secretary. 
The discussions taking place are on matters 
of general industrial and commercial interest 
concerning the two countries, and do not deal 
with questions falling within the province of 
individual industries or with matters of buying 
and selling. 
British Coal-Mining Industry in 1945 
The coal-mining industry’s annual 
statistical statement, relating to costs of pro- 
duction, proceeds and profits for the year 1945, 
was published towards the end of last week by 
H.M. Stationery Office (Cmd. 6851, price 2d.). 
From the figures presented in the statement 
it may be seen that throughout Great Britain 
the output of saleable coal in 1945 was 
169,624,566 tons, of which 154,734,930 tons 
were available for disposal commercially. The 
total production costs were £277,565,803, of 
which wages accounted for £196,728,206, and 
the proceeds of commercial disposals of coal 
amounted to £295,495,111. Contributions to 
the coal charges account totalled £6,843,349. 
The average weekly earnings for wage-earners 
of all ages were £5 12s. 8d., the average weekly 
value of allowances in kind being 4s. 3d. 


Iron and Steel Production 
At the beginning of the week figures 
were issued by the Ministry of Supply showing 
the production of iron and steel in the United 
Kingdom during June. Compared with recent 
months, steel output showed a decline, on 
account of the Whitsun and Victory holidays 
occurring in the month. The weekly average 
production of steel ingots and castings was 
239,900 tons, corresponding to an annual 
production rate of 12,475,000 tons. The 
weekly average production of steel in the 
second quarter of this year was 252,100 tons, 
compared with 242,600 tons in the first quarter. 
Pig iron output in June was not affected by 
the holidays, the weekly average being 151,500 
tons, corresponding to an annual production 
rate of 7,878,000 tons. The weekly average 
output in the second quarter was 150,500 tons, 
compared with 145,500 tons in the first quarter. 
Commenting on the high rate of steel produc- 
tion achieved in the month of May, which was 
at an annual rate of 13,619,000 tons, the British 
Iron and Steel Federation says that output 
cannot be e to be maintained at this 
record level for long. The holiday season is at 
hand, and, furthermore, coal supplies have been 
curtailed for eight weeks from June 18th. 
The Federation adds that in the first five 
months of this year iron and steel exports were 
at the rate of 2,520,000 tons a year, an increase 
of 28-6 per cent. on the figure recorded for 1938. 
Industrial Co-partnership 
At a meeting of the Industrial Co- 
partnership Association, held in London on 
Thursday, July, 11th, the President, Viscount 
Cecil of Chelwood, spoke of the developments 
now taking place within industry, saying that 
we were often told by both sides that the con- 
troversy was between socialism and private 





a misleading way of putting it, for certainly in 
the literal sense of the phrase it was not true 
that there was too much private enterprise. 
On the contrary, Lord Cecil suggested, there 
was far too little, but it was all confined to 
employers, and little or nothing was done to 
encourage the enterprise of employees except 
in co-partnership undertakings. With that 
exception, there was a want of united effort on 
the part of both employers and employed. 
The coal industry, Lord Cecil continued, was 
a striking example, and in most collieries there 
was a complete separation between the owners 
and the workers. It was this, far more than 
anything else, which had produced the recurring 
unrest in the industry, and it threatened the 
economic safety of the country. Those who 
advocated socialism believed that by substi- 
tuting nationalisation for private ownership a 
cure might be found. They thought that if the 
capital was provided by the taxpayer and not 
the shareholders, and if the existing rights of 
the owners were transferred to the State, all 
the ill-feeling in the industry would disappear. 
That would only be so, Lord Cecil asserted, if 
the change in ownership was accompanied by a 
recognition that those who furnished the labour 
for the industry had as great a right to be con- 
sulted as to the way in which it was carried on 
as those who provided the capital. In other 
words, the new Coal Board which has been 
appointed by the State, must regard itself as 
representing not only the taxpayers, but the 
workers also, and must be ready to consult with 
the latter and keep them informed of the pro- 
gress and prospects of the undertaking. 
Lord Cecil said that he was glad that the 
Government in the House of Lords had agreed 
to put into the Coal Bill an amendment to that 
effect, as to him it was the most hopeful sign of 
the dawn of a new era in the relations between 
employers and employed. Once both sides 
could be brought to act on the principle that 
they were all engaged in a common activity, the 
object of which was not merely to give each of 
them a living, but also to serve great public 
interests of immense importance to the welfare 
of the country and therefore of the world, we 
should have made a great step forward in the 
march of civilisation. 


The Reorganisation of Industry 

In some comments on the speeches at 
last month’s Labour Party Conference at 
Bournemouth Man and Metal, the journal of ‘ 
the Iron and Steel Trades Confederation, says 
that industrial changes, which formerly required 
many years, are now being telescoped into a 
fraction of the time. 
It is observed that it took the greater part 
of 100 years to invest £5,000,000 in the tin- 
plate industry on the basis of hand mills, and 
now at least £20,000,000 is to be invested in 
this industry in the next five years on the basis 
of strip mills. “‘ It is well to remember, how- 
ever,” the journal continues, “that this vast- 
technical reorganisation relates not merely 
to machinery and costs, as such, but to living 
communities, and the first reaction of many 
highly skilled workers to the impact of impend- 
ing changes is anxiety and fear as to what is 
going to happen to them. It is not enough for 
Government spokesmen to say that the pools 
of unemployment in the development areas will 
be reduced during 1947, and it is not entirely 
satisfactory to assert that many new factories 
will be built in the affected areas. The social 
and economic problem is not confined to the 
creation of jobs by finding work for displaced 
workers, for that in itself is not too difficult, 
given the advances in modern economic tech- 
nique and overall central control and planning 
staffs. The essential problem is one of providing 
people with jobs capable at least of yielding 
income comparable with that which has been 
lost. That is to say, when a relatively high 
wage works is closed by deliberate Government 
planning decisions, every effort should be made 


with one capable of yielding comparable wageg 
on a firm trade union basis. If this is not done, 
then the effect of the technical reorganisation is 
permanently to reduce the standard of living 
of the workers involved directly in the transfer 
problem. 

“In the past, when private companies 
decided to scrap works, it was held that directors 
were not concerned with the adverse economic 
and social consequences of such decisions. It 
was argued that it was the business of the 
Government to clear up the social mess caused 
by such arbitrary private economic decisions, 
The situation now being faced is one in which 
a Socialist Government will deliberately scrap 
works for the wider aim of a general economic 
and social advance. In such circumstances, the 
Government is absolutely responsible for the 
consequences of such action to all sections of 
the community involved. Since the Govern. 
ment is responsible for maintaining a high and 
stable level of employment, and consequently 
the level of the national income, it cannot avoid 
being responsible for maintaining the level of 
local income in areas where it has deliberately 
reorganised the economic structure.” 


Employment Statistics 
The Ministry of Labour issued on 

Tuesday last, July 16th, statistics showing the 
employment position in Great Britain during 
the month of May, when the total working 
population is estimated to have decreased by 
100,000 (32,000 men and 68,000 women). The 
total working population at the end of May was, 
however, greater than at mid-1939 by 571,000 
(44,000 men less and 615,000 more women). 

The number of people employed in industry 
in May was 16,800,000 (11,410,000 men and 
5,390,000 women), which was about 1,120,000 
below the number recorded for mid-1939, and 
in the first five months of this year the intake 
from demobilisation exceeded net losses from 
other causes, with the result that the number 
employed in industry increased in that period 
by 830,000. The estimated number of people 
employed in May on the manufacture of equip- 
ment and supplies for the Forces was 848,000, 
compared with 957,000 in April and 3,887,000 
at mid-1945. It is stated that there is to be a 
further reduction in this group of 348,000 by 
the end of the year. In home civilian indus- 
tries and services and manufacturing work for 
export, there were 15,952,000 people employed 
in May, compared with 12,322,000 at mid-1945 
and 16,650,000 at mid-1939. 
The figures relating to unemployment show 
that on June 17th there were 376,167 insured 
rsons registered as unemployed, compared 
with 374,876 on May 13th. This total includes 
53,660 married women, some of whom probably 
have retired from industrial employment, and 
34,784 ex-Service personnel who have had no 
employment since leaving the Forces. In 
addition, there were 6731 uninsured persons 
registered as unemployed at June 17th, includ 
ing 3641 boys and girls under sixteen who had 
not yet entered industry. 


Conference on Exports 

The Federation of British Industries 
is organising a two-day conference on exports, 
to be held at the Westminster Central Hall, 
London, S.W.1, on Wednesday and Thursday, 
November 27th and 28th, when practical 
problems facing industry in the drive for exports 
will be defined and discussed. At the first 
session, Sir Stafford Cripps, President of the 
Board of Trade, will on the significance 
of exports to the national life, and in succeeding 
sessions speakers with wide experience of export 
problems will give papers on such themes as 
the respective functions of the Government and 
of industry in promoting exports, production 
for export and its relation to production for the 
home market, and on export selling methods. 
The conference will be opened by Sir Clive 
Baillieu, President of the F.B.I., and Mr. Leslie 
Gamage, joint managing director of the General 
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Electric Company, Ltd., will act as chairman. 
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French Engineering News 


(From our French Correspondent) 
Paris, July 12th. 


Work on an auto-road from Lille to Paris will 
commence at Lille before the end of the year. 
The road will be reserved for the use of motor 
traffic and will only give access to other roads 
at a few specially selected points, so that traffic 
streams will not be interrupted. This express 
highway between Paris and Lille will be 225 km 
long. The problem of materials is critical and 
may hold up the work, which will require 
300,000 cubic metres of concrete, 25,000 tons of 
steel, 10 million cubic metres of excavation, 
16 million square metres of turf, and 5 million 
square metres of embankment. In addition, 
180 other works such as bridges, viaducts, 
secondary roads, &c., will be necessary. The 
work will cost about 11} milliard francs. The 
auto-road will have a total width of 40 metres, 
comprising two parallel roads each of 8 metres 
width, separated by a strip of turf more than 
4 metres wide, for safety. Each of the roads, 
constructed in concrete, will be divided into two 
tracks, of which one, on the outer edge, will be 
reserved for overtaking. The highway is 
expected to set a new standard in safety, and, 
by comparison with ordinary roads, it is 
expected to result in economy of petrol, oil and 
tyres, as well as time. Expenses for lorries are 
expected to be reduced by 2-75f. per kilometre, 
and by 0-76f. for touring cars. The cost of 
construction and maintenance will probably 
be redeemed in fifty years. The road will pro- 
vide for speeds up to 150 km an hour, so that 
the journey from Paris to Lille will be able to be 
made in about two hours. 

* * * 


The French are very perturbed over the fact 
that after recent negotiations the Coal Con- 
ference ended without improving the French 
position, which depends on coal for its economic 
prosperity. It had been asked that imports 
should be increased from 600 to 1200 thousand 
tons, and increased German coal allocations 
had been depended upon. The Conference, 
however, decided that questions of allocations 
could not be considered, but only improvements 
in German coal production. The French com- 
plain that, not only are they not to receive more 
coal, but it has been suggested that supplies 
should be cut to enable German industry to 
export. In fact, they say, it is suggested that 
they should take German finished goods made 
with the coal needed for French factories. 

Owing to a religious holiday, French pro- 
duction for the twenty-fourth week of 1946 
fell to 792,000 tons, compared with the year’s 
minimum of 723,000 tons and the figure for the 
preceding week of 973,000 tons. During last 
February, daily output was over 1020 kg. for 
six-day weeks, while it fell below 840 kg. for 
five-day weeks. Paid holidays will not mean a 
large decrease in holidays this year, as, by 
agreement with the National Mining Federa- 
tion, holidays will be staggered. So far the 
plan has succeeded, and although daily pro- 
duction was expected to drop to 150,000 tons, 
it has averaged 164,000 tons. Total production 
since the beginning of the year is 22,215,000 
tons, compared with 14,191,000 tons one year 
ago. Total coal resources after the twenty- 
fourth week, however, were 915,000 tons, 
against 1,127,000 tons the preceding week. 

The question is now being considered whether 
it would not be more advantageous to import 
fuel oil than coal to supplement French coal 
production. At the moment quantities 
delivered by Great Britain and Germany are 
small compared with America. For the first 
five months in 1946 American sent 2,174,000 
tons, Germany 1,647,000 tons and Great 
Britain 448,000 tons. Since, for France, 
imported coal is dear coal, she is searching for 
other fuel, and since fuel oil embodies less labour 
and is less likely to increase in price, it is to 
Trak oil that France is looking to satisfy her 
needs. By fixing the same margin of profit 
for coal and fuel oil the fuel calorie would be 
much cheaper. In any case the Government has 
reduced the excise on fuel oil to make as much 
energy available to industry as possible. 









Notes and Memoranda 





Rail and Road 


Tue Late Mr. J. H. Toutmin.—We record with 
regret the death, on July 12th, of Mr. J. H. Toulmin, 
a director of Leyland Motors, Ltd. Mr. Toulmin 
nad been connected with Leyland activities for 
over fifty years, He was a director of James 
Sumner, Ltd., a Leyland firm engaged in the manu- 
facture of steam lawnmowers, the forerunner of the 
Lancashire Steam Motor Company, which later 
became Leyland Motors, Ltd. He was also a 
director of T. Coulthard and Co., of Preston, whose 
steam wagon business was absorbed by the Leyland 
Company in 1907. He was appointed to the board 
of Leyland Motors, Ltd., in May, 1922, and two 
years later became chairman, which position he 
retained for eighteen years. 


Roap Transport LicENSING AREaAS.—The 
Ministry of Transport announces that for the 
purpose of the licensing of road passenger and goods 
services, and also for the fuel rationing of commercial 
vehicles, the civil defence region boundaries have 
now been replaced by the pre-war traffic area 
boundaries. The Scottish region will remain one 
traffic area, as it has been since January, 1941, with 
headquarters at Edinburgh and a sub-office at 
Aberdeen. The North Wales region has been 
incorporated in the North-Western traffic area, but 
the office at Caernarvon remains open. The 
Southern region has disappeared and most of it has 
been incorporated in the South-Eastern traffic area, 
which on and after August Ist, will have its head- 
quarters at Mayfair Court, Stratton Street, London, 
W.1. The present regional offices at ing and 
Tunbridge Wells will be closed on that date. For 
the time being, Sir Henry Piggott will be the 
chairman, and Mr. Gordon Tucker, deputy chairman, 
of the South-Eastern traffic area. 


New L.M.S. Stanparp CoLtour ScHEME.—After 
& year’s experiments to determine the durability, 
economy and appearance of various styles of 
painting and lettering, the London Midland and 
Scottish Railway has finally settled upon a standard 
post-war colour scheme for its 8000 locomotives, 
16,300 passenger carriages and 2100 stations. All 
locomotives are to be painted black, and with the 
exception of the express passenger locomotives of 
the “ Pacific,” ‘“‘ Royal Scot,” “ Patriot” and 
** Jubilee ’’ classes, will be unlined. These express 
passenger classes will be painted black and will be 
lined out in maroon and straw colour. Hitherto the 
general practice has been for express passenger 
engines to be painted maroon with black and yellow 
lining, and other locomotives black. Carriage 
stock will in future be painted maroon instead of a 
shade often described a ‘‘ Midland red,” with 
straw-coloured lining. Gill sans lettering will 
become standard. The basic colours for passenger 
station buildings will be maroon and straw, with 
various shades of grey for certain steel or timber 
work features, such as footbridges and roof steel- 
work in the open. Station nameboards in future are 
to be of the enamelled iron type; those at the 
departure ends of platforms will consist of two 
boards set in a V shape, so that the name of the 
station will be prominently visible from the windows 
of trains. 


Revisep HicHway Copr.—The Minister of 
Transport has submitted to Parliament for approval 
a revised edition of the Highway Code. It requires 
to be approved by both Houses of Parliament before 
it becomes effective. The Highway Code is a code 
of directions prepared by the Minister of Transport 
in accordance with Section 45 of the Road Traffic 
Act, 1930. A contravention of the provisions of 
the Code is not in itself an offence, but may be 
taken into account in proceedings in the Courts. 
Every road user should be educated in the pro- 
visions of the Code. The new Code has been pre- 
pared in the light of experience and on the advice 
of experts, and the Minister acknowledges the 
valuable work done by all concerned in the drafting 
of the document. In particular he is grateful to the 
representative bodies of road users who were con- 
sulted and whose views were carefully examined 
and collated. The Appendix to the Code includes a 
section, ‘‘ Hints on Driving,” which is designed to 
encourage drivers of motor vehicles to take a pride 
in their driving and to observe the primary pre- 
cautions which make a safe driver. Similarly, the 
“‘ Hints on Cycling” included in the Appendix, are 
intended to aid the pedal cyclist in the safe use of 
his machine. A braking chart, printed on the inside 
of the back cover, brings home to drivers the fact 
that a motor vehicle cannot be brought to a stop 
in the short distance which many inexperienced 
drivers think possible. : 





Miscellanea 
Tue British Inpustrizs Faiz.—Preliminary 
arrangements are now in hand for the first post-war 
British Industries Fair, which is to be held in 
London and Birmingham in May, 1947. The precise 
dates of the Fair are not yet available, but will be 
made known in the near future. 


CorrEctTion.—In the article “‘ Low Oil Content 
Circuit Breakers,” in our last week’s issue, we 
referred in the opening paragraph to short circuit 
tests at 1000 MVA at 44 kV, while mention was 
made in the penultimate paragraph of tests at 
2000 MVA at 44 kV. We are asked by Cooke and 
Ferguson, Ltd., to point out that these figures of 
capacity are erroneous; in both cases the value 
should be 1500 MVA at 44 kV. 


Mivgers’ WELFARE CommMission.—The Minister 
of Fuel and Power announces that he has appointed 
Sir Walter Citrine to be Chairman of the Miners’ 
Welfare Commission in succession to Major-General 
the Right Hon. Sir Frederick Sykes, who, with the 
other members of the Commission, vacates office 
on the passing of the Coal Industry (Nationalisation) 
Bill. Sir Walter Citrine is a member of the National 
Coal Board and his appointment as Chairman of the 
Commission is intended to provide the basis for 
close-working relations between the two bodies, 
both of which have statutory responsibilities for 
miners’ welfare. The names of other members of 
the reconstituted Commission will be announced 
in a few days. 


Macurvery Controu.—The Ministry of Supply 
and the Board of Trade have announced that the 
control of supplies has been lifted from automatic 
private telephone exchange systems; filtering 
machinery and plant when supplied as a part of or 
for incorporation in a water purification plant ; and 
cash registers. The announcement also states that 
consequent upon the transfer of responsibility for 
certain engineering products from the Board of 
Trade to the Ministry of Supply, the control of hand- 
operated lawn mowers now comes under the 
Machinery, Plant and Appliances Orders. Corre- 
spondence about these products should be sent to the 

ineering Industries Division, Ministry of Supply, 
Shell Mex House, Strand, W.C.2. 


GENERATION OF EteEctTrRicrry.—The Official 
Returns rendered to the Electricity Commissioners 
show that 2762 million units of electricity were 
generated by authorised undertakers in Great 
Britain during the month of June, 1946, as com- 
pared with the revised figure of 2652 million units 
in the corresponding month of 1945, representing an 
increase of 110 million units or 4-1 per cent. During 
the first six months of 1946 the total number of 
units generated by authorised undertakers was 
20,481 million units, as compared with the revised 
figure of 19,245 million units for the corresponding 
period of 1945, representing an increase of 1236 
million units or 6-4 per cent. The total number of 
units sent out from the generating stations of 
authorised undertakers during the month of June, 
1946, ¢.e., units generated less units consumed in 
the stations by auxiliary plant and for lighting, &c., 
was 2599 million units. The total number of units 
sent out from these generating stations during the 
first six months of 1946 was 19,328 million units. 


Royat NETHERLANDS INDUSTRIAL Fam.—The 
official report on the 46th Royal Netherlands 
Industries Fair, held at Utrecht from April 2nd te 
April 11th, has now been issued. It shows that the 
Fair met with a considerable success, both as 
regards participation and the number of visitors. 
The number of exhibitors numbered 1629, with a 
net area of about 225,000 square feet, namely, 
165,000 square feet in the main building and 60,000 
square feet in semi-permanent buildings and the 
open air. Some 500 exhibitors had to be refused 
space. The number of foreign firms exhibiting was 
681, or 41-8 per cent. The leading countries were 
France, Great Britain, the United States of America, 
Switzerland, Belgium, and Czechoslovakia, while 
Sweden and Denmark were well represented. In 
general, engineering, instruments, electrical plant 
and lighting equipment, building materials and 
agricultural machinery were among the more 
important exhibits. The Autumn Fair will be 
held at Utrecht from September 10th te 19th, 
and the first days of the Fair will largely be devoted 
to export interests. The agricultural section will, 
it is contemplated, be transferred to a site on the 
city’s boundaries, with a view to freeing more space 
on the Vredenburg Square. This solution is expected 
to give scope for expansion not only to the agri- 
cultural section, but also to the other sections due 
to be transferred. 





68 


THE ENGINEER 


Jury 19, 1946 








Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institution of Electrical Engineers 


Saturday, July 20th.—SoutrH Miptanps StTupeEnts: 
Visit to the Film Studios at Denham. 2.30 p.m. 


Institution of Mechanical Engineers 
To-day, July 19th.—S. Waites Brancu: Visit to the 
cable works of Edison Swan Electric Company, Ltd., 
at Lydbrook. 
Saturday, A 
Visit to Metro 
Ltd., Trafford 


Panag of Mining and Metallurgy 


Wed September 25th.—Visit to the Anhydrite 
Mino’ Sulphuric Acid Plant and Sulphate Plant at 
Billingham, Co. Durham. 


Institution of Naval Architects 


Tuesday, Wednesday and Thursday, September 24th, 25th 
‘and 26th.—Glasgow Autumn Meeting. 


24th—N. WESTERN GRADUATES: 
litan-Vickers Electrical Company, 
ark, Manchester. 





International Technical Congress 


Monday, September 16th to Saturday, ni sgl 21st.— 
International Technical Congress at Paris. 


London Association of Engineers 


Saturday, Aug. 24th.—Visit to Kodak, Ltd., Wealdstone, 
Harrow, Middlesex. 3 p.m. 








Personal and Business 


CoLonEL B. H. LEEsoN has been elected a 
director of the Consett Iron Company, Ltd. 


Mr. E.S. Taytor has been appointed Engineer of 
Signals, Canadian Pacific Railway, with head- 
quarters at Montreal. 

THE GoOoDYEAR TYRE AND RUBBER COMPANY 
(GrEaT Britany), Ltd., has opened a depot at 104, 
Hutcheson Street, Aberdeen. 


Sm JouN FisHeR and Mr. J. K. Vaughan- 
organ have been appointed directors of the Barrow 
Fematite Steel Company, Ltd. 


Dr. L. Dovetas has been appointed mechanical 
engineer (workshops lay-out), South African Rail- 
ways and Harbours, Johannesburg. 


Mr. H. J. RanpDatt has been elected Chairman 
of the London Electricity Supply Association. Mr. 
H. A. Dibben has been appointed Secretary. 


THE Ministry oF ScPPLy announces that the 
offices of Bristol Regional Machine Tool Disposal 
Centre are now at Elmdale Hotel, Elmdale Road, 
Bristol, 2. 

HEENAN AND FRovpDE, Ltd., announce that their 
London office has been transferred to Duke’s Court, 
32, Duke Street, St. James’s, S.W.1 (telephone, 
Whitehall 6177). 


Mr. R. D. Burn has resigned from the Manage- 
ment Committee of the Copper Development 
Association on relinquishing his post with the Mond 
Nickel Company, Ltd. 


ImpEeRiaAL CHEMICAL INDUSTRIES, Ltd., announces 
the appointment of Mr. J. Lorimer as northern 
regional sales manager (explosives), operating from 
Ship Canal House, Manchester. 

HENDERSON AND Gass, 26, Regent Road, 
Liverpool, 5, announce that they have taken into 
partnership Mr. Robert Glass, jun., who has been 
associated with the firm for some years. 


Dr. 0. J. R. Howartu is retiring from the secre- 
taryship of the British Association for the Advance- 
ment of Science, which office he has held since 1909. 
He is to be succeeded by Mr. D. N. Lowe. 


HapFtietps Lp. announces the retirement from 
the board of Commander E. H. M. Nicholson, and 
the appointment of Mr. W. 8S. Spicer, chief buyer 
and stores superintendent, as a local director. 


THE Tuse INVESTMENTS GROUP announces 
that the name of British Tube Mills (Export), Ltd., 
the export sales organisation of the Group’s tube- 
producing companies, has been changed to T.I. 
(Export), Ltd. 

Mr. G..E. C. Peper, superintendent of the 
turbine section of the construction department of 
the British Thomson-Houston Company, Ltd., 
has retired after nearly forty-four years’ service 
with the company. 


Mr. T. H. Howson, commercial manager of 
Samuel Fox and Co., Ltd., Stocksbridge Works, 
near Sheffield, has retired after fifty-two years’ 
service with the firm. Mr. H. P. Forder has been 
appointed to succeed him. 


H. M. Hosson (ArrcraFrtT AND Moror) Com- 
PONENTS, Ltd., apnounces that from J July 22nd the 
closing down of its various “‘ dispersal ’’ units will be 
completed, and the entire organisation will be located 
in the group of factories at Wolverhampton. The 
branch establishment at Park Royal will remain in 
being. The address of the head office will be 
Hobson Works, Stafford Road, Wolverhampton 
(telephone, FORdhouses 2266). 


Dr. Rup CuHRISTIANI, the surviving partner of 
Christiani and Nielson, Ltd., has transferred the 
whole control of the business to his son, Mr. 
Alexander Christiani. A management council has 
been formed, with Mr. Alexander Christiani as 
chairman, and the following members :—Dr. H. H. 
Blache (vice-chairman), Mr. H. Bech-Bruun, Mr. 
H. Christiani, Mr. S. M. Koefoed, Mr. E. J. Lyng- 
beck, Colonel the Hon. A. McDonnell, and Mr. H. 
Norgaard. 








Contracts 


HuntTINnGcTON, HEBERLEIN AND Co., Lrp., 114, 
Cromwell Road, S.W.7, have received an order for 
a complete sintering unit from Dorman, Long and 
Co., Ltd. 


ORDERS to the value of £450,000 have been placed 
with British motor-car manufacturers by the Great 
Western Railway Company. This is the first stage 
in a three-year post-war plan to repair the ravages 
of war and to equip the G.W.R. fleet with vehicles 
capable of carrying loads of all types and sizes. 
The orders cover 600 vehicles and 100 trailers. 








THE CoMBUSTION APPLIANCE MAKERS’ ASsocia- 
tion (Sourp FvEL).—There was a good attendance 
of members and guests at the Association’s first 
post-war luncheon, which was held at the Connaught 
Rooms on Wednesday, July 10th. Owing to the 
illness of the President, Mr. S. McEwen, Mr. Arthur 
Reavell, Vice-President, took the chair. The toast 
of “The Association’? was proposed by Mr. 
Emanuel Shinwell, the Minister of Fuel and Power, 
and Mr. Reavell responded. The toast of ‘“‘ The 
Guests’ was given by Mr. H. Christopher, and 
Lord Hyndley, the President-Designate of the 
National Coal Board, in his reply, stressed the 
continued importance of research on coal and its 
industrial and domestic uses. 


MacGnesium Factorres.—Answering a question 
in the House of Commons on July 8th, the Minister 
of Supply, Mr. Wilmot, said that three factories, 
erected at Government expense during the war, had 
ceased the production of magnesium as the demand 
had now fallen steeply. The first, erected at a cost 
of £990,000, was surplus to requirements and had 
been transferred to the Ministry of Works for 
temporary house production, pending a decision as 
to its final use. The second factory, erected at a 
cost of £4,350,000, had been placed on a care and 
maintenance basis as standby capacity and was 
being used for storage; while the third had been 
only partly employed on magnesium production. 
The entire factory had now been notified to the 
Board of Trade as surplus. Mr. Wilmot added, 
when questioned further, that these factories were 
part of our war potential. The demand for mag- 
nesium during the war was 100,000 tons a year, but 
now it was less than 2500 tons, and most of that 
could be got from scrap. It was impossible to 
destroy the capacity to produce magnesium and the 
best arrangements were being made. 


Sarety ELEecTRICAL EQUIPMENT is the term 
generally applied to that class of electrical apparatus 
specially designed for use in inflammable or danger- 
ous atmospheres, and the whole subject of the design, 
operation and maintenance of this kind of equip- 
ment is admirably condensed in a small booklet 
“* Safety Electrical Equipment and its Use” by 
S. W. Richards, M.I. Min. E., of the G.E.C. Mines 
and Flameproof Equipment Department. The 
book gives a great deal of information about flame- 
proof and inherently safe electrical apparatus; the 
second edition has been brought up to date by the 
inclusion of descriptive matter on the use of fluores- 
cent lighting in mines and other inflammable 
situations, on the design of G.E.C. flameproof 
tubular immersion heaters, and on the design of a 
new G.E.C. flameproof conduit joint. Some notes 
are given on the characteristics of inflammable 
gases and liquids, and there is a table showing the 
flashpoints, ignition temperatures and explosive 
limits of the many solvents and gases now used in 
industry. Any one interested can obtain a free copy 
of the book by applying to the Publicity Organisa- 
tion, the General Electric Company, Ltd., Magnet 


Reports on German Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German Industry listed 
below can be obtained from H.M. Stationery Office at the 
prices stated. 

No. of 
report. 


Post 
free. 
8. d, 


Title. 
C.1.0.8.: 
XXVIII-47 
XXX-45 i... 
XXXII-54 ... 
XXXIII-13 


High-Speed Tunnels and Other 
Research in Germany... ... 
Aero-Eagine Accessories ... 
Remote Control System for 
Bomber Gun Turrets = 48 
Robert Bosch and Deckel Co.: 
Fuel Injection and Vehicle 
Electrical Equipment... 24 
by Dr. 


Gyotapes y Foren ag Wags 


Research Chemist), Aenean... 2 1 
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A Seven-Day Journal 


The Late Mr. Frederick Campbell Rose 


ENGINEERS with interests in India and China 
will learn with deep regret of the death of Mr. 
Frederick Campbell Rose, a distinguished civil 
engineer, which took place on Thursday, July 
18th, in his eighty-first year. . He died suddenly 
while he was staying at his brother’s house at 
Pennick, Lossiemouth. Frederick Campbell 
Rose was born at Elgin in 1865, and he received 
his education at Trinity College, Glenalmond, 
and the Royal Engineering College at Coopers 
Hill. In 1886 he joined the Public Works 
Department of the Government of India, and 
was attached to the irrigation branch of that 
Department in the Punjab. Most of his long 
and successful career was spent in Indian 
service, and he came to be looked upon as one 
of the leading authorities in the design and con- 
struction of irrigation plans and projects. In 
1916 he was appointed the Secretary of the 
Government of India Public Works Department, 
a post which carried with it that of Additional 
Member of the Legislative Council. Three 
years later Mr. Rose retired from Indian service, 
and his work was recognised by the bestowal 
of the honour of Companion of the Order of the 
Star of India in 1920. In 1919 he had accepted 
the post of Chief Engineer to the Commission 
which was appointed to look into the improve- 
ment of the river system of the Chihli province 
of North China, and he retained that post until 
he retired from active service abroad in 1927. 


“Britain Can Make It” National 
Exhibition, 1946 


AccoRDING to a statement made by Sir 
Cecil Weir on Monday, July 22nd, on behalf 
on the Council of Industrial Design, the 
“ Britain Can Make It” 1946 Exhibition of 
Industrial Design in Consumer Goods, which is 
to be opened at the Victoria and Albert Museum 
on Tuesday, September 24th, is making good 
progress. An area of 90,000 square feet, rather 
less than one-fifth of that of the pre-war British 
Industries Fair, has been reserved. Some twenty 
selection committees, which are assisted by 
technical assessors, have been formed, and it is 
the task of these committees to choose some 
5000 exhibits out of the 20,000 exhibits put 
forward by the various industries. Many of 
these exhibits will be displayed in a series of 
twenty-four rooms of houses, planned and 
equipped by experts chosen by the Council. A 
special section will show notable examples of 
goods which in design method or production 
are derived mainly from the technical lessons 
learned in war production or from types of 
article originally developed for war purposes, 
Another section will deal with civilian transport, 
and will show ships, aircraft, railway and motor 
vehicle exhibits; while another section is 
devoted to printing and books. The exhibition 
has been certified by the Board of Trade as an 
Industrial Exhibition for the purposes of the 
Patents and Designs Acts, 1907-46. Informa- 
tion regarding the exhibition can be obtained 
from the Council of Industrial Design at 
Tilbury House, Petty France, London, 8.W.1. 


Engineering Research and Development 


REPLYING to a question in Parliament on 
Monday, July 22nd, the Lord President of the 
Council, Mr. Herbert Morrison, said. that the 
estimated expenditure by the Government for 
the current financial year, directly classifiable 
as for engineering research and development, 
was £740,000. This included work carried out 
by the Department of Scientific and Industrial 
Research and by the National Institute of Agri- 
cultural Engineering, the number of men and 
women employed being 1049. Fifteen indus- 
trial research associations, employing about 
960 people, were engaged primarily on engineer- 
ing research and development, and they received 
during the last financial year £245,000 in Govern- 
ment grant through the D.S.I.R. In addition 


neering research or development, Mr. Morrison 
said that a large proportion of the research and 
development work undertaken by some other 
Government Departments had _ engineering 
applications. That was predominantly so in 
the Ministry of Supply and Admiralty, which 
undertook research on armaments, ship propul- 
sion plant and aircraft, the results of which were 
made available, where possible, to industry. 
The same thing applied to some extent to the 
Ministries of Works, Fuel and Power, and Trans- 
port. Engineering research and development 
were also an important part of the work of a 
number of industrial research associations, not 
primarily concerned with engineering, and, 
furthermore, fundamental engineering research 
was carried out by universities which received 


Grants Committee. Mr. Morrison stated that 
plans for expansion were under consideration, 


The whole field of engineering research for civil 
needs had just been examined by the Advisory 


and he had approved proposals for the establish- 
ment of a mechanical engineering research 


on loose boundary hydraulics to be carried out 
by the D.S.1.R. 


The Jubilee of the Motor Industry 


At the official opening of the new head- 
quarters of the Society of Motor Manufacturers 
and Traders at 148, Piccadilly, London, W.1, 
on Thursday, July 18th, Mr. John Wilmot, the 
Minister of Supply, paying a warm tribute to the 
national importance of the motor manufactur- 


main bastions of national safety. It was 





largest branch of the engineering industry. 
Around its resources of management, produc- 
tion, technique and skilled labour was built up 
a contribution of fighting vehicles, aircraft and 
other munitions measured by a labour force of 
over half a million. In the vitally important 


was being built at the end of June, 1945, and 
is the highest figure of tonnage under construc- 
tion in Great Britain and Ireland recorded 
since June, 1922. At the end of June the 
amount of tonnage on which work was: sus-’ 
pended amounted to 10,270 tons. About 247,500 
tons, or about 14 per cent of the tonnage now 
being built in this country is intended for 
registration abroad or for sale. The tonnage 
of merchant vessels under construction abroad 
at the end of June is shown as 1,512,382.tons 
gross, which is 68,441 tons less than that 
recorded at the end of March last. No figures 
it is noted, are included for Danzig, France, 
Germany, Japan, Poland, and Russia. The 
total tonnage under construction in the world 
excluding the above-mentioned countries, 


Government grants through the University | amounts to 3,277,325 tons gross, of which 53-9 


per cent is being built in Great Britain and 
Ireland and 46-1 per cent abroad. During the 


and were, in many cases, being carried out.| quarter under review, in Great Britain and 


Ireland 329,084 tons were begun and 374,405 
tons were launched. Similar figures for abroad 


Council for Scientific and Industrial Research,|are 190,222 tons begun and 221,040 tons 


launched. Steam and motor oil tankers of 1000 
tons and upwards under construction in the 


establishment and an establishment for research | world amount to 72 vessels of 561,997 tons ; 


of these, 42 vessels of 327,058 tons are being 
built in Great Britain and Ireland. World con- 
struction at the end of June includes 49 steamers 
and 51 motorships of between 6000 and 8000 
tons each; 38 steamers and 49 motorships of 
between 8000 and 10,000 tons each ; 18 steamers 
and 30 motorships of between 10,000 and 20,000 
tons ; and five steamers and one motorship of 
between 20,000 and 30,000 tons. Of the world 
merchant shipping in hand at the end of June, 
2,165,755 tons, over 66 per cent, are being built 


ing industry, said he regarded it as one of the] under the inspection of Lloyd’s Register. Of 


this total, 1,494,433 tons, or nearly 85 per cent, 


probably true to say, he remarked, that the|are under construction in Great Britain and 
industry entered the second world war as the | Ireland, while of the tonnage being built abroad, 


671,322 tons are being constructed under the 
inspection of Lloyd’s Register. 


The Greater London Water Area 


THE proposals for a Greater London Water 


aero-engine field, the industry was responsible 
for over 80 per cent of the peak war produc- 
Those were facts which indicated the 
debt which the nation owed to the people, 
managers 
industry. 


tion. 


industry. 


solution. 


Lloyd’s Register Shipbuilding Returns 


THE statistics issued by Lloyd’s Register of 
Shipping, with regard to merchant vessels under 
construction at the end of June last, show that 
in Great Britain and Ireland there is an increase 
of 88,840 tons in the work in hand, compared 
with the figures for the previous quarter. 
present total of 1,764,943 gross tons is also 





to work which was directly classifiable as engi- 





greater by 377,650 tons than the tonnage which 


They also served to indicate the 
importance of the industry to the country on 
economic grounds and showed why the Govern- 
ment, in its plans for the restoration of the 
national economy in these post-war years, must 
pay the closest attention to the position of the 
It would not, hé thought, accord 
with the spirit of the Jubilee proceedings if 
he were to endeavour to enlarge upon the many 
and serious problems confronting the industry 
and those Government Departments concerned 
with the manufacture of motor vehicles. 
the National Advisory Council for the Motor 
Manufacturing Industry, we now had a forum 
for discussing problems and assisting in their 
That Council had been 
in a spirit which promised to produce results of 
lasting benefit to the nation and to the industry. 
In inaugurating the Golden Jubilee celebrations 
and opening the new headquarters, Mr. Wilmot 
expressed his confidence that the industry, and 
with it the Society, could go from strength to 
strength to a triumphal Diamond Jubilee in 
1956, a strength, he said, which was founded in, 
and contributing in fullest measure, to an era of 
national prosperity. 


Area, published by the Metropolitan Water 
Board last January and commented upon in our 
issue of February Ist, have now been considered 
by the local authorities and company water 
undertakers in the area concerned, and an agreed 
statement has been submitted to the Minister of 
Health. Water in this area is at present sup- 
plied by thirty-three water boards or local 
authorities—including the Metropolitan Water 
Board—and thirty companies. The water 
authorities point out thatthe proposals contain 
little specific information with regard to the 
proposed single public authority or to the 
manner in which it is suggested that this 
authority should undertake its task. They are 
convinced that no reason is shown for depart- 
ing from the proposals for a National Water 
Policy enacted by Parliament in the Water Act, 
1945. That policy should, it is claimed, be given 
a fair trial before any new or different policy 
is substituted for it. Among the reasons which 
have led the water authorities to take this view 
are the following:—Consumers would not 
benefit by the Board’s proposals ; the. popula- 
tions in the urban areas of Greater London are, 
it is claimed, already served by large under- 
takings affording a fully efficient service ; 
Amalgamations of water undertakings on too 
large a scale are not in the public interest ; 
experience has shown that a representative 
public authority of the size and nature pro- 
posed by the Metropolitan Water Board, 
possessing executive and administrative power, 
does not lead to the highest standards of effi- 
cient management; the Water Act, 1945, 
recently introduced a completely new legisla- 
tive code, which provides an effective means of 
ensuring the pooling of resources and the 
amalgamation, where necessary, of existing 
undertakings ; joint advisory water boards 
should be established within the area outlined in 








the proposals of the Metropolitan Water Board. 
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Helical Gears 


By HARRY WALKER, Ph.D. 
No. I1I—({Continued from page 8, July 19th) 


British STANDARD SPECIFICATIONS FOR 
HeEticaL GEARS 


S.S. 4386/1940 for Machine-Cut Gears 

(Helical and Spur) gives a method of 
calculating the load capacity of helical gears. 
The method is based on the use of an empirical 
“stress criterion” in conjunction with a 
“zone factor.”” The allowable load on the 
teeth is proportional to the zone factor, which 
is a function of the relative radius of curva- 
ture, the spiral angle, and the length of line 
contact. The zone factor is stated to be 
proportional to sec*c, which means that, 
other conditions being equal, the allowable 
load increases with the spiral angle; for 
instance, with 45 deg. spiral angle the allow- 
able load would be twice the allowable load 
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with 0 deg. spiral angle. This result is 
obviously at variance with that arrived at in 
the previous discussion, and an analysis of 
the specification suggests the following 
explanation :— 

(1) In preparing the specification it would 
appear that the relative radius of curvature 
on the normal section has been taken as 
being equal to that on the transverse section 
multiplied by the secant squared of the spiral 
angle. This is not correct and the square 
should be omitted. 

(2) No allowance appears to have been 
made for the fact that when the spiral angle 
is increased it is usual. to reduce the tooth 
depth, so that the depth conforms to normal 
pitch proportions. The tooth depth is pro- 
portionate to the cosine of the spiral angle, 
and the total length of contact line alters in 
about the same proportion. 

These two factors together cancel out the 
use of seo? g in correcting the zone factor for 
different spiral angles. 


EFFEcT oF Face WIDTH 


The conclusions arrived at in the foregoing 
treatment are subject to the reservation that 
they apply only in cases where the face width 
of the helical gear is equal to an integral 
number of axial pitches, or to cases where 
the face width is so great that it amounts to 
several axial pitches, in which circumstances 


the effect of any additional fraction of an 
axial pitch may be neglected. With integral 
axial pitches the total length of contact line 
is constant for any phase of the tooth action. 
On a fractional axial pitch the total length of 
contact lines varies from a minimum to a 
maximum during each phase of tooth action. 
On narrow-face helical gears the effect of 
having a face width unequal to an integral 
number of axial pitches therefore becomes 
of importance, since the varying total length 
of contact line causes a varying total deflec- 
tion between the gears, and this in turn can 
cause the transmission of non-uniform angular 
velocity with the possibility of noise and 
excessive dynamic tooth loads. 

A straight tooth spur gear is in effect an 
example of a single helical gear in which the 
face width is less than the axial pitch. The 
axial pitch of the spur gear is infinite, but its 
face width is always finite. The length of 
contact on a spur varies from exactly one to 
exactly two face widths during each phase of 
contact. No matter 
how low may be the 
helix angle of a helical 
gear, provided the face 
width is large enough Sw 
to be equal to one Pin, 


Basie Rack 


The length of contact 

on a helical is always 

greater than the mini- 

mum length of contact on a spur gear. 
There is therefore no gradual merging of a 
helical gear into a spur gear when the helix 
angle is reduced, provided always that the 
face width of the helical is equal to one or 
more axial pitches. If we neglect those 
helical gears in which the helix angle is so 
low that the axial pitch becomes greater than 
the face width, it follows that the maximum 
stress in a spur gear is always greater than 
the maximum stress in a helical gear of the 
same overall dimensions. 


COMPARATIVE STRESSES IN SPURS AND 
HELICALS 


A more precise comparison can be arrived 
at analytically. 

If the length ad on the transverse section 
of a helical gear is taken as being equal to the 
normal pitch working depth divided by the 
sine of the transverse pressure angle, and if 
an increment factor of 1-11 be taken for the 
proportion of maximum rate of loading to 
mean rate of loading, it can be shown that the 
maximum stress in the helical gear is equal to 


K 1-11 z cosa, 
2 cosa 
The corresponding maximum stress in a 
spur gear of the same overall dimensions and 


subject to the same unit loading tangential 
to the pitch circles, is equal to 


- 1 
x,/ cos x, sin y, 


the constant K being the same in both cases. 
It follows from this that 














For example, with a transverse pressure 
angle of 20 deg., the stress ratio works out 
at 1-33. 

It is of interest to note that whereas the 
maximum stress in a helical gear is unaffected 
by pressure angle, the maximum stress in a 
spur gear falls as the pressure angle increases, 


COMPARISON BETWEEN HELICAL AND SPuR 
GEAR ACTION 


In accounting for the known superiority 
in practice of a helical gear over a spur gear 
in respect to endurance and silence of opera. 
tion, it is usual to say that the helical gear is 
better, because all phases of tooth action are 
continuously in operation. This rather vague 
and inaccurate statement may be supple. 
mented as follows :— 

(1) Transmission of uniform angular 
velocity in a pair of spur gears is dependent 
upon the tooth form being correct. With 
helical gears, on the other hand, gears with 
inaccurate tooth form can transmit uniform 
angular velocity provided the gears are 
accurate in other respects, and provided that 
the inaccuracy of tooth form is consistent 
over the full face width. In that case an 
incorrect tooth form on a helical gear will 
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increase the loading on the “ high spot,” but 
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will not affect uniformity of angular velocity 
transmission. 

(2) A helical gear tends to “ wear in”’ to 
its correct tooth form. The helical disposition 
of the teeth maintains uniformity of motion 
and the high spots which initially carry a 
high specific load tend in time to become worn 
off, improving the load distribution. Spur 
gears are not self-correcting and the wear on 
the profiles is uneven, so that the gears always 
tend to deteriorate. 

(3) On heavily loaded spur gears, tooth 
deflection has to be allowed for by profile 
modification, and the amount of modification 
depends upon the tooth load. In other words, 
the profile can only be correct for one rate of 
loading. On helical gears, tooth deflection 
affects the distribution of the load on the 
teeth, but does not affect the transmission of 
uniform angular velocity. Likewise, fluctua- 
tion in loading does not affect uniformity of 
transmission in helical gears. 


PROFILE MODIFICATION OF HELICAL GEARS 


The question of profile modification of 
helical gears is rather different from that of 
spur gears. In connection with spur gears 
it is a matter of modifying the profiles to 
give a uniform angular velocity transmission 
for a given load. In helical gears the uni- 
formity of angular velocity transmission 
already exists, and the advantage to be 
gained by profile modification is that it 
enables the loading on the line of action to be 
redistributed with possibly improved results 
in regard to wear and pitting of the teeth. 
As already stated, it is by no means certain 
as to how the load should be redistributed to 
give the best results, owing to a lack of 
knowledge of the manner in which the factors 
involved affect the wear and pitting, and 





Max. stress (spur) 0-573 cos a 
Max. stress (helical) COS o, COS yf, SIN yy, 
0-573 . 
= wi: cong, ain & approximately (6) 


further research in this direction is called for. 
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It does seem certain, however, that the tips 
of the teeth of both gears should be relieved 
to avoid the load concentration caused by 
the buttressing effect of adjacent unloaded 
sections of the teeth. As regards the remain- 
ing part of the profiles, the flank (dedendum) 
of the pinion is the most vulnerable part of 
the teeth in respect to pitting, because the 
pinion has a greater number of repetitions of 
stress than the wheel, and because the 
relative radius of curvature of the teeth is 
usually smaller over the pinion flank than 
over the wheel flank. It would therefore be 
reasonable, and would effect an improve- 
ment in load distribution on unequal gears, 
to adopt a provisional modification which 
causes the stress on the flank of the pinion to 
be no greater than the stress on the flank of 
the wheel. The simplest way of doing this is to 
aim at equal stress all along the line of action. 

For equal stress on the line of action, the 
pressure curve must be proportional at all 
points to the relative radius of curvature. 
In the upper diagram of Fig. 17 the required 
pressure curve, proportional to the relative 
radius of curvature, is drawn on the line of 
action ad. Below this on the same base the 
deflection curve for the total of the two 
mating teeth is drawn. The value 6, corre- 
sponds to the application of a load W,. 

Then the required modification m at any 
point M on the line of action may be deter- 
mined as follows :— 


Pressure at any point M=W,,= Bian x Wa 


3m 
W 


1.€., eT 4 m 
The curves shown are based on an actual 
example of twenty and fifty teeth with 





uncorrected addenda. The modification may 
for practical purposes be taken as a straight 
line, and it would therefore correspond 
exactly to an alteration in pressure angle of 
the basic rack used to generate one of the 
mating gears. Thus, if the pinion were cut 
with a 20 deg. pressure angle the wheel should 
be cut with a slightly greater pressure angle. 
The stress curve derived from a straight line 
modification for the 20/50 combination is 
shown added to Fig. 13 (ante), and can be 
compared with the stress curve for the 
unmodified gears. 

In practice the amount of modification is 
not very great and examples are given below. 
The modification is given in inches and repre- 
sents the amount of departure from a true 
involute over the full length of profile of the 
pinion or the wheel tooth. For a given case 
the modification is proportional to the 
tangential load and independent of the pitch. 
The modifications shown do not of course 
include tip relief. 


Tangential Approxi- 
load per mate Modifi- 
Application. — pitch, D.P. cation. 
b. 
High-speed reduc- 
tion gear for tur- 
A Sn ce, csc, GOO ae Gt © ns: ee 
Second reduction 
eS ee ae ern Seem | 
Heavy-duty gears 3000 ... ... 2 -- 0-0024 


In general, the profiles of the basic rack 
cutters for the pinion and wheel of a helical 
gear would be as shown in Fig. 18. Both 
racks are rounded below the pitch line to 
avoid the load concentration at the ends of 
the line of contact, and one rack has a slightly 
increased pressure angle to give an approxi- 
mately constant stress along the line of 
contact. 








An Engineer Looks at Argentina 


By 


ROLT HAMMOND, A.C.G.I., Assoc. M. Inst. C.E. 


No. I11—(Continued from page 51, July 19th) 


CLASSIFYING GRAIN 


tome Argentine Grain Commission normally 
maintains an office in London in direct con- 
tact with merchants and manufacturers who 
buy Argentine grain. In Argentina the Com- 
mission inspects crops in the fields ; operates 
the elevator system; supervises marketing 
methods and inspects export shipments as 
loaded ; it also provides the shippers with 
an official ‘‘ Informative Certificate ” on the 
quality of each lot of grain. This information 
is based on reliable data obtained from labor- 
tory tests, so that from it both shipper and 
buyer have a close knowledge of the real 
quality of the grain; there may be wide 
variations in the quality of export wheats 
according to the district, crop year, or 
particular lot concerned. Before the con- 
sumer can know definitely what he is buying 
he must have a basis for comparison ; in the 
Argentine wheat trade the greater proportion 
of the crop sold to Great Britain is purchased 
on the F.A.Q. basis of “Fair Average 
Quality” samples of grain shipped during 
each month, made up after arrival of the 
grain itself. Certain selected lots are known 
as ‘special classes, types or varieties” of 
wheat, and are sold according to sample. 

It has been laid down by law that the 
Argentine Grain Commission shall develop 
a method of standardising or classifying the 
various Argentine grain crops, in order to 
permit of the most efficient handling in grain 
elevators. It will eventually be possible for a 
lot of wheat to be offered and sold according 
to its relative value in use, thus enabling the 








buyer to know beforehand the approximate 
quality, instead of having to rely upon the 
irregular results of the F.A.Q. system. It is 
expected that this will result in a gradual 
raising of the quality of Argentine wheat, 
by encouraging farmers to concentrate on 
seed varieties of superior baking value, rather 
than upon such factors as the yield per acre. 
This is a vast and complicated problem and 
is being studied in all its aspects. 


Maize AND OTHER AGRICULTURAL 
Propvcts 


Maize is another very important crop, the 
maize growing districts covering two-thirds 
of the total area of the country ; in addition 
to being employed for human consumption 
and for industrial purposes, maize is also used 
for feeding poultry, pigs, cattle, and horses. 
It is grown in the north-east of the Province 
of Buenos Aires, the south of Santa Fé, and 
the east of Cordoba, and it is from these 
sources that grain for export known as Plate 
maize is produced. Argentine maize is of 
particularly high quality and great care is 
taken to load the grain in good condition ; if 
the grain should get wet before being loaded 
on board ship, then it goes through a drying 
process. 

The type of maize produced from the 
Argentine is known as “ Flint Maize” and 
can be classed in three categories, namely, 
Cinquantino maize, with small grains very 
suitable for birdseed ; yellow maize, used for 
the production of cornflour for human con- 
sumption in certain countries; and red 








maize, which may or may not have yellow 
maize mixed with it, and is known on the 
English market as yellow Plate maize. It is 
used for stock feeding and for commercial 
purposes. Argentine exports of maize are 
the largest in the world, and the greater part 
of all the maize consumed in the United 
Kingdom comes from Argentina. 

The Argentine Republic is also the world’s 
most important producer and exporter of 
linseed, which in a normal year amounts to 
about 1,650,000 tons, or about nine-tenths of 
her crop, representing about four-fifths of the 
world exports. It accounts for about 13 per 
cent. of the total value of Argentine exports. 
Santa Fé is the chief linseed growing province, 
followed by Entre Rios, Buenos Aires, and 
Cordoba ; the average oil content of Plate 
linseed: is about 40 per cent. on a dry matter 
basis and it is marketed on the basis of 4 per 
cent. non-oleaginous admixture. Oats are 
grown in the south of the Province of Buenos 
Aires; about half of the normal crop of 
400,000 tons is exported, mainly through the 
port of Bahia Blanca. Barley and rye are 
two other important crops, but export trade 
in the latter is relatively unimportant. 

Great strides have been made in the Argen- 
tine fruit-growing industry in recent years ; 
Bahia Blanca is the main outlet for fruit 
grown in the Rio Negro district, which pro- 
duces fine varieties of pears, apples, grapes, 
and grape fruit. In the Province of Entre 
Rios there have been considerable develop- 
ments in the cultivation of citrus fruits in 
recent years. 

A product which plays a very important 
part in the internal life and economy of the 
country is yerba maté, which is infused in a 
gourd with very hot water and sucked 
through a silver tube with a gold mouthpiece 
known as a bombilla ; maté acts as a valuable 
stimulant and is very refreshing at the end 
of a hot day, as the author knows from 
experience. After being in the saddle from 
sunrise to sunset, the gaucho, or cattleman, 
finds that it serves the dual purpose of keeping 
him fit and counteracts the possible bad 
effects likely to arise from an almost exclusive 
diet of meat. The substance has no ill effects 
on the stomach or nerves, and has been found 
particularly valuable for the prevention of 
rheumatism. Annual production of maté in 
the Argentine is about 80,000 tons, the greater 
part of which is consumed in the country, but 
large quantities are also exported to Paraguay 
and Brazil; export trade to other countries 
is also on the increase. 

The herb is produced from the Paraguayan 
ilex (Ilex Paraguensis), which abounds in a 
wild state in the forests of the National 
Territory of Misiones ; the leaves are plucked 
and dried on a framework of bent twigs 
known as a babacua, after which they are 
treated in the same manner as tea leaves. In 
recent years maté has been grown on special 
estates, some of which are of considerable 
size. 


Livestock INDUSTRY 


The livestock industry in Argentina is con- 
sidered to be one of the most important in. the 
world, from the point of view both of the 
quality and quantity of the animals raised. 
Scientific breeding on the vast cattle estan- 
cias, from the finest British pedigree stock, 
has produced animals perfectly adapted to 
British taste. The annual Cattle Show held 
every year in the Sociedad Rural at Palermo 
is an event of national importance ; a sum of 
£10,000 has been paid for the Shorthorn 
champion at this show. 

Exports of Argentine meat started in the 
early ‘nineties, and there are to-day in the 
country more than twenty-two meat-packing 
establishments, or frigorificos, in addition to 
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fifty-five canning factories. The ten largest 
of these establishments are equipped to 
slaughter as many.as 5000 steers, 10,000 sheep 
and 1000 pigs in an eight-hour shift. The 
total capacity of the twenty-two frigorificos 
during an eight-hour day is 28,000 steers, 
68,500 sheep, and 8000 pigs. Argentina is the 
largest beef-exporting country in the world, 
and the third exporter of mutton after New 
Zealand and Australia. 

The modern frigorifico is a _ scientific 
blending of abattoir, scalding house, freezing 
plant, butcher’s shop, laboratory, preserva- 
tive factory and plant for the production of 





special runway to the chief inspectors. A 
general trimming, dressing, washing, wiping, 
and cleaning process is carried out on the 
moving chain, leading to to the scale, where 
the weight is registered and the carcase is 
graded ; grading is a very important phase 
of the operations, and a grader is not allowed 
to work for more than two hours at a stretch, 
in order to avoid fatigue and to eliminate the 
possibility of inaccurate judgment. He care- 
fully examines the hind and fore quarters, 
classifying them separately; graders are 
highly skilled men, who keep in close touch 
with the subtle variations in meat quality 
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fertilisers ; its successful operation is the 
result of extremely careful planning and 
organisation. On arrival at the plant the 
steers are placed in “ rest pens,” where they 
remain for a period determined by the date 
on which the meat is due to be shipped ; this 
is generally not less than from twenty-four 
to thirty six hours, since it is found by experi- 
ence that a tired animal will produce a 
carcase having a poor appearance, and un- 
suited to preservation at about freezing point. 
Before entering the matadero, or slaughter- 
house, the beasts are sprayed with disin- 
fectant and then driven in single file to the 
killing boxes. A dual method is used for 
slaughtering in the Argentine, experience 
having shown that simple methods of killing 
and good bleeding eliminate all unnecessary 
suffering for the animals. Special attention 
is devoted to bleeding, for any defect in this 
technique would prove detrimental to the 
appearance of the carcase, and greatly reduce 
its market value. A combined method of 
stunning and bleeding has therefore been 
evolved ; it is practical safe, and swift, the 
animal receiving a blow on the forehead from 
a highly skilled man armed with a poleaxe, 
this operation being immediately followed by 
bleeding through the jugular vein. 

From an engineering point of view the 
most remarkable feature of a frigorifico is the 
conveying system. After having been killed, 
the steers slide out of the killing boxes on to 
the floor, where they are shackled by both 
hind legs and hauled up by a hoist to a rail. 
Thereafter the carcases are evenly spaced on 
a continuously moving overhead chain and 
are lowered to the various dehiding beds ; 
after partial dehiding each carcase is then 
raised by a hoist to a height adequate for the 
completion of the detailing and dehiding 
process. Heads are sent down a chute to the 
offal floor ; tripe, liver, heart, and other parts 
are also sent down appropriate chutes. Each 
carcase is then sawn in two by an electric saw 
and is thoroughly washed down by high- 
pressure hot water. 

A careful veterinary inspection then follows, 
any doubtful carcases being sent along a 





required by the various markets, and in tune 
with the opinions of the various buyers. 
Meat is divided into three chief grades : 
chilled meat, preserved at a temperature of 
about 32 deg. Fah.; frozen meat, maintained 
at about 17 deg. Fah., is known in the Argen- 
tine as the “‘ Continental’ variety and the 
third category is the excess of chilled beef, 
after the British market has been satisfied, 
which is shipped to the Continent in normal 
times. 

After grading, the meat is once again 
weighed and recorded ; fats and other details 
are removed, after which the carcases are 
taken to the cold chambers, where a final 
examination is carried out by the graders 
before wrapping. Initial temperature of the 





more than 39 deg. Fah. Shipment is usually 
effected three or four days after killing. 

All edible parts of the animal are pro. 
cessed, and the old saying that everything 
“except the squeak ”’ was used by the pork 
packers of Chicago applies equally well to 
the Argentine. Preserved tongues, corned 
beef and meat extract are prepared in 
appropriate departments ; in the fat factory 
the horns and hooves are turned into chemical 
fats and rejected carcases and bones are also 
reduced to fats. 

Just as very close attention is devoted to 
quality and grading of cattle and carcases, so 
elaborate precautions are taken during meat 
preparation, which is carried out under the 
most hygienic and antiseptic conditions ; in 
the corned beef department, for example, a 
special manicure is provided for the workers. 
On returning from their meals they must 
wash, their hands and have them attended by 
a manicurist. 

RAILWAYS 

Argentina is an almost ideal country for 
railway development ; it has been possible 
to lay track for hundreds of miles on level 
surfaces with economy and speed, the only 
serious obstacle to progress being the scarcity 
of suitable ballast. The first railway was 
12 miles long, built in 1857; this was the 
Western Railway of Buenos Aires, of 5ft. 6in. 
gauge, due to the contractors having bought 
track and rolling stock intended to serve the 
British Army during the siege of Sebastopol. 
The adoption of broad gauge was an extremely 
fortunate circumstance, in a country where 
torrential rains are experienced and where 
very heavy freight traffic has to be handled. 
Prior to the railway era the only means of 
transport was by thousands of bullock 
wagons, each drawn by sixteen or eighteen 
beasts; the usual transport convoy con- 
sisted of fifty wagons, each carrying 2 tons. 
In those early pioneering days passengers 
wishing to travel to the Pacific coast were 
faced with the grim alternatives of sailing 
round Cape Horn or of braving the arduous 
overland route across the towering Andes, 
second highest mountain range in the world. 
Choice of the latter meant that they joined 
one of the larger caravans which toiled across 
the pampas, where each man was armed to 
ward off possible attacks by Indians, at 
that time a constant menace to travellers. 
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cold chamber is about 19 deg. to 20 deg. Fah., 
and each chamber is thoroughly cleaned and 
disinfected before loading; on an average 
about 500 sides of meat are loaded into each 
chamber, a process taking about an hour to 
complete. When filled, the temperature of 
the chamber rises to about 46 deg. Fah. and 
is then gradually lowered to 30 deg. Fah. over 
a period of 19} hours. This temperature is 
maintained until the meat is loaded, which 
generally takes place not less than forty- 
eight hours after entry into the cold chamber, 
and always with the proviso that the spear 
temperature of the meat in the buttock is not 





Growth of the railways was slow ; in 1880, 
nearly twenty years after the first line was 
laid, there were only 625 miles of track in 
operation throughout the Republic. The 
following thirty years saw greatly increased 
progress and by 1911 more than 12,500 miles 
of line were open to traffic, annual receipts 
amounting to £20,000,000; to-day, with 
more than £250,000,000 of British capital 
invested in them, the Argentine railways 
stand as a shining example of British enter- 
prise and technical skill unmatched in the 
world. Many Argentines have served these 
railways in senior posts throughout their 
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lives; many thousands enjoy pensions, and 
the railways have a deservedly high reputa- 
tion for the manner in which they look after 
the best interests of their employees. The 
author looks upon his three years’ service on 
a British-owned railway as one of the happiest 
periods of his life, and he takes this oppor- 
tunity of testifying to the spirit of loyalty 
and comradeship which exists to a marked 
degree on the staffs of these railways. 

The British-owned railways have a long 
and honourable history, operating more than 
half the total mileage in the country ; this is 
16,000 compared with 20,000 for the whole 
of Great Britain. What may be termed the 
Big Four railway companies—the Buenos 


Most of the permanent way equipment and 
other stores are imported from England, but 
the Argentine railways are particularly 
fortunate in being able to obtain excellent 
sleepers from the native hardwoods of the 
Chaco. <A very fine timber for this purpose 
is quebracho colorado, or red pine ; then there 
are timbers bearing Guarani names, such as 
urunday, curupay, and many others. They 
are all extremely hard and resistant to climate 
and insects ; they all sink in water and can be 
relied upon to provide sleepers which will 
last for many years. 

Two striking examples of British locomo- 
tives for the Argentine Railways are shown 





in Figs. 12 and13. The former illustrates an 
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Aires Great Southern, the Buenos Aires 
Western, the Central Argentine, and the 
Buenos Aires and Pacific—have all retained 
the original 5ft. 6in. gauge. The Entre Rios 
and Argentine North-Eastern Railways are 
of 4ft. 8hin. gauge; both the Cérdoba 
Central and the Argentine Transandine 
Railway have passed into the ownership of 
the Argentine Government in accordance 
with the policy of gradual nationalisation of 
the railways and other concerns as the 
financial situation may permit. These two 
railways are of metre gauge. 

An extensive railway system has also been 
developed by the Argentine State Railways, 
which to-day totals about 4000 miles ; lines 
operating in the north and _ north-west 
include those in the territories of the Chaco 
and Formosa, which extend from the great 
rivers of the coast to the borders of the 
country. These railways (Ferrocarriles del 
Estado) have also undertaken extensive 
railway construction in Patagonia; in fact, 
the motive force behind the Government 
railway programme has been the compelling 
need to develop thinly populated areas and 
to exploit abundant latent resources, a type 
of service which could not be undertaken by 
private enterprise. 

There are also three Argentine railways 
built with French capital, the broad-gauge 
line from Rosario to Puerto Belgrano and the 
metre-gauge Santa Fé and Province of 
Buenos Aires lines. 

Railway systems in Argentina represent 
a total capital investment of nearly £300 
million, comprising a track mileage of 7162, 
over which 140 million passengers and 
43 million tons of goods are transported 
every year; Argentina is first among the 
nations of South America and eighth among 
the nations of the world in the size of her 
railway system ; its large scale development 
was the key to Argentine prosperity and the 
fact that it had the integrity and financial 
backing of British capital behind it in the 
early days provided a sound foundation for 
future growth. In this connection the work 
of such men as the late Sir Follett Holt and 
of Sir Montagu Eddy will live in history as 
having contributed enormously to the pros- 


eight-coupled goods engine for the Central 
Argentine Railway, built by the North 
British Locomotive Company, Ltd. Fig. 13 
illustrates a 2-6-4 type tank engine for the 
Buenos Aires Great Southern Railway. This 
has three cylinders, each of 17}in. diameter 
and 26in. stroke. The coupled wheels are 
5ft. 8in. in diameter, and the fixed wheel base 
is 16ft. 6in. The weight on the coupled 
wheels is 56-8 tons, and the tractive effort 
at 90 per cent. working pressure—200 lb. per 
square inch—is 31,615 1b. This locomotive 
was manufactured by Robert Stephenson and 
Hawthorns, Ltd., and is equipped with 
apparatus for oil firing. An _ interesting 


feature is the steam servo arrangement for 
the valve motion gear. 

A good example of British-built rolling 
stock is provided by Fig. 14, which shows a 
steel ventilated covered bogie wagon, built 
by the Metropolitan-Cammell Carriage and 
Wagon Company, Ltd., for the Buenos Aires 
and Pacific Railway to the designs of Messrs. 
Fox and Mayo, consulting engineers to the 
company. This wagon is fitted with brake 
gear, has a tare weight of just over 23 tons, 
and a carrying capacity of 50 tons; on the 
5ft. 6in. gauge the length over the headstocks 
is 43ft., the width of the body is 9ft. 7in., and 
the height at the centre is nearly 9ft. 


SUBURBAN RAILWAYS 


Argentina being mainly an agricultural and 
cattle-raising country, the greater part of the 
population is concentrated in a few large 
cities, more particularly in Buenos Aires, 
which contains about a quarter of the entire 
population; in this city the increase has 
been from 1,189,000 in 1908 to about 
1,750,000 in 1922, which by 1929 had 
increased to more than 2,000,000. This has led 
to a wide extension of the suburbs, together 
with increased land values in the centre of 
the city. The four principal railways serving 
Buenos Aires are the Buenos Aires Western 
Railway running due west through Liniers, 
Moron, and Moreno ; the Central Argentine 
Railway, serving the northern districts as far 
as the Tigre River; the Buenos Aires and 
Pacific Railway through Palomar and Hurl- 
ingham; and the Buenos Aires Great 
Southern Railway, running through the 
southern suburbs out towards La Plata and 
Burzaco. All these railways operate on the 
broad gauge, which is particularly suitable 
for electric traction. 

All the termini are some distance from the 
centre of the city, and they are linked together 
by the Anglo-Argentine Tramways, which also 
owns and operates the Subterraneo, an under- 
ground system to which reference has already 
been made in these columns. This extends 
from Plaza Once to Plaza Mayo, the principal 
centre of the city, and beyond. 





(To be continued) 








New York Central 4 - 8-4 Locomotives 


By E. C. 
HE locomotives forming the subject of 
this article are notable as being the first 

having the 4-8-4 wheel arrangement to be 

placed in service on the New York Central, 
and in comparison with previous engines 
represent a considerable advance in size and 
potential power output. Designated by the 
railway as ‘combination passenger and 
freight locomotives,” they were designed by 
Mr. P. W. Kiefer, chief engineer, motive 
power and rolling stock, to whom the writer 
isindebted for the photographs reproduced and 
for generous assistance in the preparation of 
the following descriptive notes on their design 
and construction. The first of these engines 
was turned out of the Schenectady works of 
the American Locomotive Company early 
in 1945, when on being formally handed over 
to the railway it received the class name, 

“Niagara.”’ The principal objects aimed at 

in the design and construction of the 4-8-4 

locomotives were to surpass in all respects 

the latest type steam locomotives on the 

N.Y.C. in handling more easily and with 

greater efficiency long heavy passenger or 

freight trains on fast. schedules; to be 
capable of developing when required and at 





perity of this vast land. 








the higher speeds not less than 6000 I.H.P.; 


POULTNEY 


tender capacity to be such that long runs 
might be made without taking on additional 
fuel supplies, to have ample tank capacity, 
and to be so designed that with an engine of 
the 4-8-4 type the locomotive can be turned 
on the standard 100ft. tables. 

The first engine, ‘‘ No. 6000 ” (Fig. 1), as 
delivered, was fitted with 75in. driving 
wheels, and, in addition, a further set of 
79in. coupled wheels was also supplied, com- 
plete with axles and roller bearing journal- 
boxes. An order for twenty-six further loco- 
motives of slightly modified design is in 
hand. In them the cylinders have a diameter 
of 254in., and the boilers have rather shorter 
combustion chambers, namely, 80in., in place 
of 92in., with a corresponding change in the 
tube and flue length. The ash pan has also 
been redesigned to enlarge the capacity up 
to 99 cubic feet, as compared with 86 cubic 
feet for the first engine. To accomplish 
this, a different design of four-wheeled trail- 
ing truck with equal-sized 4lin. wheels and 
a less radial swing, is employed. These 
engines will, in the first instance, have a work- 
ing steam pressure of 275 lb. per square inch, 
as for the first locomotive, but as the boilers 
are constructed for 290 lb. per square inch, 
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that combination of pressure and cylinder 
size with 79in. wheels can be adopted as may 
be found desirable. 

In addition to these twenty-six locomo- 
tives, one with the Franklin system of steam 
distribution, involving poppet valves and 
valve-actuating mechanism, is to be built. 

For engine “No. 6000,” class “‘S.1.a,” as 
delivered with 75in. wheels and 275 lb. per 
square inch steam pressure, it is estimated 
that the horsepower developed in the 
cylinders will be 6000 at 80 m.p.h. With 





There are 177 flue tubes, 4in. outside dia- 
meter, for the type E superheater, and in 
addition 55 2}in. outside diameter tubes. 
Over the tube plates the distance is 19ft. 
The total net gas area through the boiler is 
10-57 square feet. The grate area is 100 
square feet. The inner fire-box is of carbon 
steel conforming to the usual specification 
for fire-box plates, and has a combustion 
chamber extending into the barrel and 
having a length of 924in. There are four 
4in. arch tubes. The maximum spacing of 





pipe of llin. diameter inside. It is closed 
at the back end and has a series of twenty- 
eight transverse slots machined across the 
top, each lin. wide, and having a clear cord 
length of 5in. The steam-collecting area 
through the slots is 140 square inches. ‘To 
prevent the carry-over of water, baffle plates, 
50in. long, extend out below these openings 
on each side of the pipe, and are welded at 
the ends to vertical end plates, which 
fit over the steam pipe and extend up 
close to the inside of the barrel at the top. 
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79in. wheels the maximum power is expected 
to reach 6300 or more at 85 m.p.h., and higher 
speeds. On the basis of the foregoing, the 
engine weights would be 78-5 Ib. and 74:76 Ib. 
respectively. 
THE BoILeR 

A feature of the boiler is the elimination of 
the steam dome in order to permit an 
increase in the diameter, thereby making it 
possible to improve the tube and flue lay-out, 
particularly with respect to the free gas 
area through the boiler and the size of the 
superheater. A further objective in the 
design was the provision of a grate as nearly 
level as the general design of the engine 
would allow, and a large area necessary for 


New York Central — bite Engines ; 


Co heders diameter and strokes inches | 
Valves diameter inches <s or 
Coupled wheels diameter inches 
Boiler working pressures Ib. per sq. inch . 
Evaporative heating surface sq.feet ... 
Sees erbetagee tied feet ... 
Combined.. Jos 
Grate area sq. feet . 
Weights: On drivers 

Total engine 

Locomotive ... ; 
Rated tractive force, Ib., at 85 6 pere cent. B.P. 60,620 
Maximum 1.H.P. ... 3,800 


Speed, m.p.h. ee ae 48 
Maximum D.BLP. pak eres Sere ats 5 ie oa 


Speed, m.p.h. . Pn ee aie 


From tests 


250,000 
370,150 
683,650 








high capacity and economical steaming. The 
barre! section next to the fire-box has an 
outside diameter of 100in., which is about the 
largest allowed by the clearance limits for an 
engine of this type. At the smoke-box end 
the inside diameter is 90in. The barrel is of 
carbon silicon steel in three rings, the centre 
ring being tapered. The fire-box is of the 
radially stayed design and is constructed of 
carbon steel of usual boiler plate quality. 
The use of high-tensile steel for the barrel 
is estimated to have saved 7000 lb. weight. 


Ciass *S.1.a"* 
the fire-box stays is 33in. The inside fire-box 
and the combustion chamber are of welded 
construction throughout, and seal welding 
of the riveted seams is largely employed in 
the boiler shell. The boiler is designed for a 
maximum working steam pressure of 290 lb. 
per square inch, and has a factor of safety of 
4-5. Firing is by means of a standard H.T. 
stoker, with the operating engine on the 
tender. Feed water is supplied by a Worth- 
ington 7 S A feed heater, the mixing chamber 
being fitted in the top of the smoke-box in 
front of the chimney There is also a Nathan 
injector of 116,000 gallons capacity The 
ashpan has been made with the large capacity 
of 86 cubic feet. This is considered necessary 
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for making long through runs with heavy fast 
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trains. The distribution of the heating sur- 
faces is :— 3 
Engine Nos. 
6001 to 6025, 
Class 8 la, Class 8 1 6, 
square feet. square feet. 
Fire-box and arch tubes 517 ... ... 497 
Tubes and flues ... ... 4115 4330 
Evaporative total... 4632 4827 
Superheater ... 1977 2060 
Combined 6609 6887 


Steam Suppty: .BomLeR To ENGINES 


The steam supply from the boiler to the 
superheater is taken by an internal steam 


Engine No. 
6000, 








LOCOMOTIVE 


The main throttle valve is of the multi- 
valve type, the housing for which is formed 
integral with the superheater header. The 
steam area through the superheater elements 
is 86-6 square inches, and the cross-sectional 
area through the throttle valves when wide 
open is 98-4 square inches. Each of the 
smoke-box steam pipes has a sectional area 
of 63-6 square inches. 


THE FRAMES, WHEELS, AND AXLES 


The main framing, following American 
practice, is of cast steel, and includes the 
cylinders complete with hind covers and 
steam chests, the smoke-box saddle, air pump 
brackets, and the main air reservoirs. Con- 
trolled lateral motion is allowed for the lead- 
ing and intermediate pairs of driving wheels ; 
the movement is jin. and in. per side 
respectively. The spring suspension follows 
conventional practice, and the equalising 
system extends from the leading coupled 
axle to the trailing truck. Brake blocks are 
applied to all the engine wheels. The coupled 
wheel base is 20ft. 6in., and the total engine 
wheel base is 48ft. 9in. Owing to the height 
of the boiler and its large diameter, there is 
little room for a sand-box on the top of the 
boiler, so that while a sand-box is fitted, it is 
of only small capacity. This connects by 
means of four pipes, two on each side, with 
supplementary boxes, which supply sand to 
the front of the leading and main driving 
wheels. 


THE CYLINDERS AND MoTION 


The cylinders are 25in. diameter and the 
stroke is 32in. They have lightweight steel 
pistons fitted with rings of the lip type, thus 
the usual cast iron bull rings are unneces- 
sary. The piston-rods are hollow-bored, and 
are formed with a series of rings or collars 
at the crosshead end. ‘The crossheads, 
which are in two parts, are bored to suit the 
piston-rod collars and are bolted together 
so that they are clamped over the rings, 
which have tapered sides so as to provide a 
tight draw fit in the crossheads. The cross- 
heads are of the underhung pattern, and 
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have aluminium shoes, having multiple lip 
bearing surfaces running in suitable guides, 
which are carried by a bracket on the main 
frames. They are not attached to the hind 
cylinder covers. Piston valves, l4in, dia- 
meter, distribute the steam in the cylinders ; 
they are operated by the Baker valve motion, 
with a full gear valve travel of 8}in. The 
steam lap is 1-f,in., the lead ~in., and there 


weigh 1547 lb., of which 25 per cent. is 
balanced. 

The cab (Fig. 2) is constructed entirely of 
aluminium plates, which are also used for 
the running boards, front platform, and air 
pump shield, the smoke lifters on each side 
of the front end, and other details. There 
are two turrets mounted on the top of the 
fire-box casing just in front of the cab. These 





main frames. The improved water scoop 
and modified tank venting arrangement is 
incorporated as described in THE ENGINEER 
for June 29th, 1945. A coal pusher is fitted, 
and the air brake acts on all wheels. The 
tenders fitted to the “Niagara” 4-84 
engines stand on a total wheel base of 
32ft. 8in., of which 20ft. is rigid, thus making 
it possible to build a 4~8-4 type locomotive, 





FiG. 2—ENGINE CAB AND CONTROLS 


is exhaust clearance of ~in. In full gear the 
cut-off is 83 per cent. The steam port area 
through each valve bushing is 90 square 
inches, and the minimum area of each of the 
steam ports in the cylinder casting is 53-2 
square inches. All the pin joints of the 
Baker motion are fitted with needle roller 
bearings. The valve motion is controlled 
by the Franklin precision reversing gear, 
which is carried by a bracket on the main 
frames, and not on the boiler as is frequently 
the case. The locomotive valve pilot cut-off 
selection apparatus, acting in conjunction 
with reversing gear, is provided. The con- 
necting and coupling-rods are of manganese- 
vanadium steel, and run entirely on Timken 
roller bearings for the crosshead pins and 
for the crank pins. The connecting-rod and 
side-rod assemblies are of the articulated 
pattern. A single rod on each side of the 
engine connects the main drivers with the 
leading wheels, then in order, outside of this 
on the main crank pin, are the main to inter- 
mediate wheel rod, the connecting-rod big- 
end, and another rod coupling the main and 
intermediate wheels. Between the ends of 
the two intermediate coupling-rods on the 
intermediate crank pin is the front end of the 
single rod connecting the intermediate and 
trailing couple wheels. Threading the rods 
in the manner described on the main crank 
pin bearing assemblies results in reducing the 
load, due to the piston thrust, on these crank 
pins by 50 per cent. 

The crank pins in the main, intermediate, 
and trailing wheels are of chrome-nickel- 
molybdenum steel, which material is also 
used for the reciprocating parts of the motion. 
The pins in the leading wheels are of carbon 
steel. The weight of the revolving parts 
amounts to 3064 lb. on each side of the engine, 


distribute steam to the various auxiliaries. 
Two 8}in. cross-compound air compressors 
are carried on the main frames under the 
smoke-box. 


THE TENDER 


The type of tender used with these engines 
is shown in Fig. 3. In the design of the 


the engine portion of which stands on a wheel 
base of 49ft. 9in., with a total wheel base of 
97ft. 24in., thus enabling the locomotive to 
be turned on the standard 100ft. turntables 
installed at the principal engine terminals. 
The tenders will take 46 short tons of coal 
and 18,000 U.S. gallons of water. Their 
total loaded weight is 210 short tons. The 
tendency is materially to increase the pro- 
portionate amount of coal carried. This is 
due largely to the installation of sufficient 
water troughs so that a tank capacity of 
about 16,000 gallons is enough to meet 
requirements, thus allowing greater coal 
supplies to be carried. Even so, the pro- 
vision of sufficient coal capacity for long 
continuous runs is a very real problem. For 
instance, it is estimated that to ensure 
through running from Harmon, N.Y., to 
Chicago, 929 miles, under all conditions, both 
summer and winter, would require bunker 
space for 75 tons of coal. 


WEIGHT DISTRIBUTION 


The weights of these locomotives are as 
follows :— 


Class Sla, ClassS 165, 
: Ib. Ib. 
On leading truck ... 91,000 91,400 
On driving wheels... . 275,000 .... 275,000 
On trailing truck ... - 105,000 ... 104,600 
Ontotalengine ... ... 471,000 ... 471,000 
On tender loaded ... - 420,000 . 420,000 


For engine No. “ 6000,” with a rated tractive 
force of 62,317 Ib. when fitted with 75in. 
wheels, the factor of adhesion is 4-42, and 
for the twenty-five engines, Nos. ‘‘ 6001 ”’ to 
** 6025,’ Class ‘S16,’ which have a rated 
tractive force of 61,570 lb. and which carry 
the same weight on the coupled axles, the 
adhesive factor is 4-47. The total engine 
wheel base is 48ft. 5in. and for the engine and 




















Fic. 3—HIGH CAPACITY TENDER 


underframes and wheel arrangement these 
tenders are similar to that now becoming 
increasingly common for high-capacity 
tenders. Basically the construction consists 
of a cast steel water bottom underframing, 
supplied by the General Steel Castings Cor- 
poration, with running gear made up of a 
leading four-wheeled truck of conventional 
design with a cast steel frame obtained from 
the same makers, followed by five pairs of 
wheels forming a fixed wheel base, the axle- 





and the reciprocating parts on each side 








boxes being in guides cast integral with the 


tender this dimension is 97ft. 2}in. The 
total length of the locomotives over the 
couplers is 115ft. 5-4in. 








THe Tyne TunNzet.—The Tyne Tunnel Bill, 
empowering the provision of a tunnel linking county 
Durham and Northumberland east of Neweastle, 
was last week approved with amendments by a 
House of Commons Committee on Unopposed Bills. 
The cost of the tunnel is estimated at £3,600,000. 
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Fighting Vehicle Exhibition 


No. I 


AS briefly announced in our last issue, an 
41 exhibition of German and other vehicles and 
equipment was held at the Fighting Vehicle 
Division of the Ministry of Supply, at Chobham 
Lane, Chertsey, Surrey, from July 15th to 
July 18th. The exhibition was organised with 


during the same period. But in addition to 
this the exhibition included demonstrations of 
the numerous British special vehicles and tanks 
which played such an important part in the 
war, such as the formidable range of assault 
vehicles—the ‘‘ Crocodile ”’ flame-thrower tanks, 








Fic. 1—-ROLLS- ROYCE B.80 EIGHT-CYLINDER 


PETROL ENGINE 


the primary object of providing for the auto- 
motive engineering industry as complete a 
picture as possible of the work that has been 
carried out in the design and equipment of 
military vehicles in Germany, and, by com- 
parison, in this country during the war years. 
Consequently, the British exhibits were selected 
either for their intrinsic interest or for con- 
venient comparison with their German counter- 
parts. In all these respects we found that 














Fic. 3—B.M.W. AIR-OIL-COOLED SIx- 
CYLINDER 50 B.H.P. PETROL ENGINE 


the exhibition was excellently arranged and 
permitted a clear picture to be formed of the 
relative progress in the arts of fighting vehicle 
design and manufacture. The portion of the 
exhibition devoted to major assemblies, com- 
ponents and the technique of design were 
perhaps the most important from these points 
of view. 

In the vehicle section of the exhibition were 
shown almost the complete range of tracked and 
wheeled vehicles produced and used by the 
Germans during the war, and alongside them 





Commander of the German Panzer Army Group 
West, had given him, as an estimate, that the 
life of the “ Tiger’? tank between overhauls 
was some 370 miles. By comparison we 
expected and obtained a life of between 2000 
and 3000 miles from British tanks. 
Demonstrations were arranged of the various 
amphibious vehicles and devices—the swimming 
“Duplex Drive” tanks, the amphibious 
wheeled vehicles and many waterproofing and 
wading kits. Another field of design was illus- 
trated by the airborne and airportable equip- 
ments, devised to permit the carriage of many 














175 B.H.P. FiG. 2—M.A.N. 


the various types of self-launching tank 
bridges, the Armoured Vehicle, Royal Engineer 
(A.V.R.E.) with its petard designed to destroy 
pill-boxes and breach concrete, the flail tanks 
and rollers and other mine-sweeping devices. 
No German counterparts to this type of equip- 
ment exist. As Major-General C. A. L. Dunphie, 











16-CYLINDER 690 B.H.P. OIL. ENGINE 


vehicles by air or to parachute them down, in 
some cases in full fighting condition. 

Finally, the exhibition threw open to inspec- 
tion the considerable testing and experimental 
facilities of the Fighting Vehicle Design Depart- 
ment and the Fighting Vehicle Proving Estab- 
lishment. A note in connection with these two 








Fic. 4—JEEP AND TRAILER 


Director-General of Fighting Vehicles, said in 
an opening address, although the German 
“Tiger ’’ and “ Royal Tiger” tanks were on 
view and were undoubtedly the most powerful 
fighting vehicle used by either side, their great 
weight made them quite unsuitable for opera- 
tions which involved the landing of all tanks 
from craft over open beaches. He went on to 
say that less apparent, but no less important, 





all the British vehicles designed and produced 





was the factor of reliability. General Manteufel, 





READY FOR PARACHUTING 


establishments may be of interest. Administered 
by and with responsibility to the Fighting 
Vehicle Division’s headquarters at Adelphi, 
the Design Department and Proving Establish- 
ment are situated side by side on a 
common extensive site and trial ground at 
Chobham, where a complete and up-to-date 
network of facilities has been assembled to aid 
in the work of designing and testing military 
vehicles. The Design Department is now 
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responsible for the control of design of all 
military vehicles, armoured and unarmoured, 
wheeled and tracked ; the Proving Establish- 
ment, in close liaison with the War Office and 
users, With the testing and proving under all 





Fic. 5—** WELBIKE’’ 


7 


conditions of terrain and climate of all military 
vehicles and their components. “ Military ” 
vehicles is used in the sense of covering vehicles 
for all three fighting Services. In addition, on 
an adjoining site is the School of Tank Tech- 
nology, a branch of the Military College of 
Science, with which the Fighting Vehicle 
Division of the Ministry of Supply maintains 
close touch. 

It is apparent that the scope of the exhibition 
included much that is of interest to engineers— 
in fact, much more than the limited pages at our 
disposal can adequately cover. Many of the 
special vehicles referred to in earlier paragraphs 
of this article have already been described in 
THE ENGINEER. The organisation of the two 
branches of the Division and an account 
of the resources available to the personnel 
for furthering design and test must be left 
over. We therefore have chosen for brief 
description a few of the more interesting exhibits 
in the component section of the exhibition. 

VEHICLE ENGINE DEVELOPMENTS 

The engine section showed a representative 
selection of British and enemy engines used in 
military vehicles. In addition to some of the 
latest German examples of highly developed 
liquid-cooled units, a number of air-cooled 
engines, both petrol and compression ignition, 
illustrated the trend of development inspired 
by conditions in the Russian campaign. 

Pride of place was accorded amongst the 
British engines to the Rolls-Royce ‘‘ Meteor ”’ 
tank engine, developed from the “ Merlin” 
aircraft engine and used most successfully on 
“Cromwell,” ‘‘Comet”’? and other British 
tanks of the final war period. Alongside were 
shown examples of a new Rolls-Royce engine, 
made in a series of four, six and eight-cylinder 
in-line models. Designated the B.40, B.60 and 
B.80 engines, respectively, these new products 
have been designed for commercial or military 
vehicle use and for the larger classes of private 
car. A view of the B.80 eight-cylinder engine 
is reproduced in Fig. 1, and leading particulars 
of the series are given in the accompanying 
table. All the engines in the series have a 
common cylinder size. Although of orthodox 
design, the engines show a marked advance in 
power-to-weight ratio, and we look forward to 
seeing many interesting applications of units 
in this new series. 

Amongst the German engines one of the most 
interesting was a M.A.N. sixteen-cylinder air- 
cooled compression ignition unit, which gives 
an output of 690 b.h.p. unsupercharged at 
2000 r.p.m. of the crankshaft. This engine is 
illustrated in Fig. 2; at the exhibition it was 
shown under test on one of the Fighting Vehicle 
Proving Establishment’s test beds. The engine 
is a prototype ; it has two crankshafts geared 
together, with a reduction ratio of 1 to 1-5 to 


FOLDING MOTOR-CYCLE READY FOR USE 


type and was designed for supercharging. The 
elaborate air ducting is typical of the most 
advanced German practice. It was intended for 
use in heavy German tanks and to replace the 
Maybach H.L.230 petrol engine of 690 b.h.p. 
Leading particulars of 
both these engines are 
given in the table. 

We were interested to 
see the. experimental 
Maybach H.L.234 unit, 
which was developed 
from the H.L.230 twelve 
cylinder vee engine 
mentioned above. This 
engine was still in the 
development stage when 
it was brought back 
from Germany. Basic- 
ally of the H.L.230 type 
and intended as an alter- 
native installation for 
heavy tanks, the engine 
had been converted to 
direct injection of petrol. 
The compression ratio 
was raised from 6-5: 1 
to 7:2:1, with the 
result that in its experi- 
mental form its output 
rose from 690 b.h.p. to 
888 b.h.p. at the same 
crankshaft speed of 3000 r.p.m. This remark- 
able increase in power, it appears, is almost 
entirely due to the advantages of direct petrol 
injection. 

Although several other interesting power 
plants were on view, including the German 


the circulation of oil. In the view reproduced 
may be distinguished on the side of the engine 
below the sparking plugs an oil cooler mounted 
alongside the block. Air ducting covers the top 
of the engine, whilst the “hat” arrangement 
on top of the engine encloses the carburettor, 
which is thereby protected from the entry of 
dust and water. This combination of air and oil 
cooling is an illustration of how the Germans 
attempted to turn away from water cooling. 
By oil cooling the cylinder block the change was 
made without affecting existing production 
equipment. All that was required was the 
design and production of a new cylinder head. 
Further information is given in two Intelligence 
Objectives Sub-Committee reports.* 

Before concluding our reference to the engine 
exhibits some mention must be made of a 
number of interesting components shown, 
illustrating practice in engine cooling and air 
cleaning. A somewhat intensive and specialised 
study of these two very important aspects of 
fighting vehicle design was made in the war 
years by the engine branch of the Design Depart- 
ment. With regard to cooling systems, a 
selection of British and German components 
was on view— items such as header tanks fitted 
with pressure valves, water level indicators, 
deaerators and radiators with protective 
matrices. The problem of getting rid of large 
quantities of heat with apparatus confined to 
the smallest possible space in tanks gave much 
scope for the designer. Samples of experi- 
mental variable-pitch and plastic fans were on 
view and the effects of dust erosion were illus- 
trated. Other exhibits illustrated the extreme 
severity of the dust conditions in which 





armoured fighting vehicles are called upon to 


Engine Data 



































Rolls-Royce | Rolls-Royce | Rolls-Royce M.A.N. Maybach| Maybach} B.M.W. 
B.40, B.60. B.80. H.L.230.) H.L.234. 
Cylinder arrangement ... In line In line In line Twin crankshaft} 60 deg. | 60 deg. | In line. 
horizontally vee. vee. 
opposed 
Number of cylinders 4 | 6 8 16 ee 12 6 
Bore, mm. .| 88-9 (3- 5in.) | 88-9 (3-5in.) | 88-9 (3- 5in.) 130 134 130 66 
Stroke, mm. ./114-3 (4- 5in.)| 114-3 (4-5in.)| 114-3 (4- 5in.) 165 145 145 96 
Capacity, litres 2-84 4-26 5-68 35-1 23-1 23-1 2-0 
(173 cu. in.) |(259-5 cu. in.)} (346 cu. in.) 
Compression ratio ... 6-4:1 6-4: 1 6-4:1 15-5: 1 6-5:1] 7-2:1]| 6-0:1 
ese? BE - 0. cos 85 130 175 690 (unblown) 690 888 50 
At r.p.m.... 3750 3750 3750 2000 (crankshaft; 3000 | 3000 3700 
speed) | 
Torque (max.) : Lb.ft. ... 138 226 299 -- 1350 1620 — 
At r.p.m. 1750 1850 1950 _ 1800 2300 —_ 
B.m.e.p. : Lb. per sq. in. 129 129 129 — 142 152-7 —_ 
At r.p.m. 1750 1850 1950 — 1800 2300 — 
Dry weight, lb. 420 570 720 3410 2800 2870 — 
(less clutch) | (less clutch) | (less clutch) (including 
blower and fans) 





| | 





‘“* Volkswagen ”’ horizontally opposed air-cooled 
four-cylinder unit, we will confine our descrip- 
tion to one further German engine, the B.M.W. 
oil air-cooled unit illustrated in Fig. 3. In this 
six-cylinder engine, particulars of which are 


operate and the importance of efficient air 
cleaners. 


AIRBORNE AND AIRPORTABLE EQUIPMENT 
Much ingenuity was displayed by the design 








given in the table, the heads are cast in pairs— 
that is, there are three heads per engine. The 
heads are air-cooled, with ducts for air supplied 
by a centrifugal blower driven from the front 
end of the crankshaft. From the cylinder head 





the output shaft. It is of the direct-injection 


gasket downwards the cylinders are cooled by 








FIG. 6—-FOLDING MOTOR-CYCLE IN PARACHUTE CONTAINER 


department and the motor industry in devising 
means to make various British vehicles airborne 
*C.1.0.8. XXXII—60, item 19, ‘Combinatior Air- 
Oil-Cooled Engine Development for 3-ton Opel Blitz 
Truck.” B.I.0.S. Final Report No. 300, item No. 19, 
“Investigation of the Developments in the German 
Automobile Industry during the War Period.” 
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or airportable. The distinction is that a vehicle 
which is airportable can be broken down into 
convenient assemblies suitable for carriage by 
air; having arrived at its destination, it can 
be readily assembled for use. Such vehicles 
were various 3-ton four-wheel-drive standard 
load carriers, which were built so as to be 
carried in two “ Dakota” aircraft. The air- 
borne vehicle, however, was generally specially 
designed to enter the fuselage of an aircraft 
without extensive dismantling, and therefore 
conformed to strict weight limits. It has the 
advantage of emerging from the aircraft under 
its own power and to all intents and purposes 
ready for use. 

In yet another category come vehicles 
developed for dropping by parachute. Accom- 
panying engravings, Figs. 4, 5 and 6, illus- 
trate two examples of such equipment. The 
first shows a “Car, 5-cwt, 4x4 (Jeep)” 
and a ‘Trailer, two-wheeled, 10-cwt, light- 
weight, G.S.”’ equipped for parachute descent. 
The vehicle and trailer are each mounted 
in separate shock-absorbing crates, the trailer 
complete with its load. The jeep and 
trailer are dropped one after the other, 
parachutes for each automatically opening on 
release from the bomb rack of a “ Halifax” 
bomber. Our illustration shows the arrange- 
ment for carriage in the bomb bay, the folded 
parachutes being discernible on the back of the 
jeep and on an attachment at the back of the 
trailer. The shock load imposed on landing is 
absorbed by collapsible crash-pans, and at the 
same time the parachutes are automatically 


released, to prevent the vehicles overturning 
by the drag of the parachute harness, should a 
wind be blowing. Having landed, the crates and 
dropping paraphernalia are readily removed and 
the vehicle and trailer is quickly ready for use. 

In Figs. 5 and 6 are shown the “ Excelsior 
Welbike ” special folding motor-cycle for air- 
borne forces, ready for use and folded within its 
parachute container, respectively. This motor- 
eycle has a 98 ¢.c. Villiers two-stroke engine 
similar to those fitted to auto-cycles. It is 
provided with a clutch and single-speed chain 
drive. Its fuel tank holds 6} pints of petrol and 
its consumption is 120 miles per gallon. The 
fuel feed is maintained by air pressure from a 
hand-operated pump. Its unladen weight is 
only 78lb. The motor-cycle can obviously 
be easily manhandled, and although its per- 
formance is limited to reasonably level country, 
it can attain a speed of 35 m.p.h. The handle- 
bars and steering column fold and the saddle 
pillar telescopes so that the whole machine can 
be fitted into a cylindrical container, 5ft 9in 
long and 14in diameter. 

Other interesting exhibits in this section 
included the prototype of the Standard four- 
wheel-drive ultra-lightweight car and 5-cwt 
capacity trailer. Both car and trailer are 
dropped by parachute. With four men aboard 
and a loaded trailer this truly diminutive car 
is said to have a most astonishing cross-country 
performance. The car can easily be lifted by its 
own crew and water obstacles can be crossed by 
floating the vehicle on its own trailer. 





(To be continued) 








Scientific Instruments in Britain‘* 
By Sir CHARLES DARWIN 


STRONG instrument industry is a quite 
essential feature in the scientific equipment 
of a country. I remember long ago Rutherford 
saying that the younger physicists could not 
appreciate what a laborious business it used to 
be to measure physical quantities ; for example, 
to get a standard magnetic field one would have 
to wind the coil oneself, get a resistance which 
one hoped was what it claimed to be, make and 
set up a galvanometer of the required sensi- 
tivity, and then perhaps spend weeks in calibrat- 
ing the system, before one could start serious 
work on one’s problem. Even as recently as 
1910 when I went to Rutherford’s laboratory 
in Manchester, most of the equipment was still 
very much less convenient than it would be now. 
For example, the difficulty of working with a 
quadrant electrometer was almost legendary. 
I remember one of the workers there being intro- 
duced to it by his supervisor, who told him and 
showed him everything about it, and then said 
that in three weeks he might come back so as to 
be told what was still wrong with the instru- 
ment. Indeed, this instrument had such a bad 
reputation that everyone was very reluctant 
to use it, and instead most of our work was done 
with gold leaf electroscopes, which we made for 
ourselves from certain types of tobacco tins 
without recourse to the instrument maker at all. 
I am not sure that the experimental physicist 
is always as grateful as he should be for his 
instruments, since he is apt to think that he 
himself provided all the original ideas. He 
forgets that he is standing on the shoulders of 
his instrument makers, and that he could not 
get his next original idea without first doing 
experiments in which their help is essential. 
It is the old argument of whether the egg is 
more important than the hen, and I would like 
to spend a few. minutes in considering an 
example which shows how, though the instru- 
ment maker develops an idea from the physicist, 
he very fully pays the debt back by furnishing 
the means which make possible the next 
advance of the physicist. 
Last year there was celebrated the jubilee of 
the discovery of X-rays by Réntgen. Apart 
from its other great applications, it was this 





* Lecture delivered at the Exhibition of British 
Scientific Instruments at Stockholm. May 24th— 
June 4th. 


discovery that provided the first and most 
convenient method for the study of the ionisa- 
tion of gases, in particular, in the hands of 
J.J. Thomson. At once there was opened up a 
very wide range of study, Rutherford’s great 
work on radio-activity, the cloud chamber of 
Wilson, the early theory of the electric spark by 
Townsend, and the study of thermionic emis- 
sion by C. W. Richardson, This last, which is 
the one I want to follow up, was the first of 
them to lead to great practical developments. 
It took a good many years of work by the 
instrument maker to perfect the thermionic 
valve; there was need for much better air 
pumps than had existed before—this had a long 
history, culminating in the modern diffusion 
pump. Then there was the long study of the 
most suitable substances for cathodes, which 
has been described as the study of what is the 
cheapest way of producing an electron. And 
then there was the elaborate study of the 
characteristics of various types of thermionic 
valves, the diode, triode, pentode, and so on, 
with circuits of increasing complexity. The 
final result has been that through these develop- 
ments of the instrument maker, practically 
every branch of physical science has been 
revolutionised. 

Numerically I suppose the ordinary citizen 
is the chief beneficiary, since he has his radio or 
his television set; and others, such as the 
medical profession, have the use of very much 
better X-ray tubes than existed before, but my 
point is that the physicist has benefited quite 
as much himself and through thermionics has 
been enabled to take many new eggs from the 
hen that grew out of his first egg. 

There is hardly an experimenter in physics in 
these days who does not use thermionics in 
some way in his work, but I will cite one 
example. One of the most potent instruments 
of research into atomic energy has been the 
cyclotron, and the cyclotron could not have 
been made without an oscillating electric 
circuit of very great power, which would not 
have been developed without the demand for 
radio broadcasting, which would not have 
been possible without the easy emission of 
electrons from solids, which was achieved 
through Richardson’s study of the thermionic 





effect, which was stimulated by Thomson’s 





interest in the conduction of electricity in 
gases, which started through the discovery of 
Réntgen fifty-one years ago. So I say that if 
real, continuing progress is to be made in pure 
science, an essential part of it will be the 
possession of a flourishing instrument industry 
to take the idea of the pure scientists to make it 
practical and convenient, and in the course of 
expanding its use into the external field of 
industry, to hand it back to the scientist as an 
essential tool for his next step forward. 

All this is really a development of the present 
century. In the nineteenth the relation between 
industry and pure science was not so close. 
Industry was mechanical rather than electrical, 
and whereas in electricity scientific theory could 
hardly be avoided, in mechanics it was possible 
to go a long way by following old traditions. In 
England the instrument industry, though it had 
great traditions from the eighteenth century, 
was not very strong—perhaps the English 
tradition of Free Trade created a cosmopolitan 
outlook which encouraged us to be entirely 
indifferent as to whether we purchased anything 
from abroad or at home. Even in 1914 it was 
still a matter of indifference to many English 
business men whether they bought an instru- 
ment from Germany or made it themselves, but 
this indifference received a rude shock in the 
first war, when it was discovered that the needed 
things were unobtainable. There was a shortage 
of chemicals, and of glass in particular; but 
we had also neglected many other things. The 
most urgent need was for the production of 
military stores, shells, guns, and so on. This 
had previously been organised on an assump- 
tion of continuing peace, so that there was at 
first extreme difficulty in designing for the 
manufacture of the fantastically large quan- 
tities of munitions that were suddenly called for. 
This last point was a difficulty that was felt 
in England very strongly, but I think nearly as 
much so by our enemies, for I remember very 
well that we used even in 1916 at the front in 
France frequently to pick up bits of German 
shells of quite obsolete types, which they had 
been shooting at us because they had nothing 
better to use. 

The result was naturally a very great impul- 
sion to the development of mass production in 
all countries, and a large extension of the field 
in which mass production was to be applied. 
Previously, it had been usual for any machine 
to be made in one factory and fitted together by 
trial and adjustment in the same factory, but 
now it was indispensable that the shell, the 
fuse, and the explosive should all be made in 
different factories, and that when they were 
assembled in yet another place they should fit 
accurately together, that they should be trans- 
ported to the field and be put into a gun they 
had never seen before, from which they should 
deliver the shell at a place'’some kilometres 
away with an accuracy of a few metres. 

It is obvious that this called for the rapid 
development of practical methods of metrology 
of kinds that had not been much used before, 
and this called for great developments in the 
instrument industry. The measuring instru- 
ments needed were of very great variety, but 
perhaps pre-eminent among them is the slip 
gauge, a great invention which we owe to 
Sweden, the Johansson gauge which has 
developed into world-wide use. The National 
Physical Laboratory took a great share in the 
British development of metrology, in par- 
ticular in the verification of gauges. It became 
one of its major routine occupations during the 
first war. This was, of course, many years 
before I had any connection with the Labo- 
ratory, but several of our senior staff still recall 
with enthusiasm how after their ordinary day’s 
work was done, they would spend a couple of 
extra hours verifying the correctness of the 
gauges produced by the various manufacturers. 

As one of the lessons taught by the first war 
it was perceived that the old Free Trade belief 
that private enterprise sufficed to produce all 
good things could not survive, but that the 
State must actively encourage scientific develop- 
ments, Previously, it had regarded doing so as 
definitely wrong policy ; indeed, in 1892, when 
Gladstone was approached about the setting 
up of a National Laboratory like the Reichs- 
anstalt, he specifically refused to do so, and 
eight years later, in 1900, when the policy was 
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reversed, the Government possessed no machin- 
ery for such a business, but simply entrusted it, 
along with certain very limited funds, to the 
Royal Society. 

The organisation of national affairs in any 
country but one’s own is always difficult to 
understand, so perhaps I had better explain 
how things have been in Britain, and how they 
have been gradually developing. The only 
scientific organisations directly connected with 
the State used to be the purely technical 
services ; for example, the Board of Trade, in 
the course of its administration of commercial 
matters, had responsibility for the standards of 
weight and length, and the military services 
for the development of their own weapons. In 
this branch it is interesting to note that until 
only about fifteen years ago there was an officer 
with the title of Master General of the Ordnance, 
whose history goes back to the fifteenth century 
—probably the oldest continuously held post 
in history that could be called a research post. 
The position of the Royal Society was entirely 
unofficial, and has always continued to be so, 
in that it has complete freedom to elect its 
Fellows, appoint its officers, and administer all 
its affairs. But in view of the distinction of its 
membership, it was natural that, whenever the 
Government required advice on any scientific 
matter, it should consult the Society, which 
would give this advice in no way officially, but 
on the individual responsibility. of those among 
its Fellows who happened to be experts in the 
subject. An early example of this action is 
curiously embodied in geography, for the Society 
Islands in the Pacific were named by Captain 
Cook after the Royal Society, of which he was a 
Fellow, and which was very largely concerned 
in his great voyages of exploration. So when in 
1900 it was decided to establish the National 
Physical Laboratory, it was almost inevitable 
that the Government should turn to the Royal 
Society to undertake the task. The first war, 
however, made it clear that this was not enough, 
in view of the revolution in our civilisation that 
has come from the impact of science. There was 
therefore set up a new Department of State, 
the Department of Scientific and Industrial 
Research. 

The National Physical Laboratory, which 
was taken over by the new Department in 1916, 
has a staff of about 1000, of whom perhaps 
about 200 have had university training. We 
are organised in ten divisions of varying sizes, 
each of which deals with some branch of physics 
or engineering, for example, light, metallurgy, 
electricity, engineering, aerodynamics, radio. 
Recently we have added a new division in 
mathematics, through which we hope both to 
extend the application of statistical methods 
in industry, and also by means of various 
machines, both existing and projected, to give a 
service in the solution of problems put before 
us, either by the other Departments of the 
Government, by industry, or by the universities. 
As a mathematician myself, I regard as of 
great importance this process of bringing mathe- 
matical methods far more intimately into con- 
tact with industrial problems than has been 
usual hitherto. 

We have the scientific responsibility for the 
standards of length, &c., the Imperial yard and 
the pound, and also the British metre and kilo- 
gramme, and connected with this, our Metrology 
division has. naturally had a fundamental 
responsibility for seeing that manufacturing 
gauges are correct, and for much work in 
designing instruments to help the manufac- 
turers to test their products for themselves. 
During the war this has been quite a large part 
of our work, but it has been organised so that 
it could be done with comparatively untrained 
labour. Other instruments we also test, in a 
few cases in large numbers, but in others mainly 
by examining any new type—say, of electricity 
meter—that a manufacturer has made, and 
verifying the correctness of the design. You 
will appreciate that this last type of work calls 
for continual research to develop new methods 
of test. For the rest, much of our work is the 
scientific investigation of problems that lie 
rather midway between the work of a university 
physical laboratory and an industrial labo- 
ratory—as two examples, among many, for 
the last few years we have been investigating 





those studies back for a year or so, but, speak- 
ing personally, I say that we have gained 
enormously by the widening of outlook that 
has come to all of us. 


which at the time seemed to me to be a com- 
plete waste of four years of my life, but I know 
now that it gave me a wider outlook, not only 
on the world, but also in science, than could 
hardly have been won in any other way. The 
next point that the recent war revealed, a little 
unexpectedly, was that it was primarily the 
physicist, both experimental and theoretical, 
rather than the chemist, who was in demand, 
and this not merely in connection with obvious 
things like the applications of radio, but in 
almost every branch of the military art. 


ments and methods have been outstanding ? 
I will not say anything about the greatest of all, 
atomic energy, which was studied at first mostly 
in England, but as you know was later trans- 
ferred to America. 
we should put the great development in radio, 
in particular radar, as one of the most important, 
and in that connection I would rank as pre- 
eminent the invention of the magnetron—it is 
a pity it has not been renamed, because it is 
an entirely different instrument from the older 
magnetron. This emits from its small cavity 
an almost unbelievably large amount of energy, 
and I am reminded in this connection of a rather 
embarrassing experience I had in one of the 
earlier stages of the war. I was approached by 
an inventor with the offer of an electric oscillator 
which would emit, as he proudly said, a certain 
power. 
and it was difficult to explain to him why I was 
not much interested, the reason being that we 


materials, and we are engaged on the study of 
the theory of friction and of mechanical 
bearings. 
We have also done a certain amount of work 
on designing and making instruments, and I 
would like to cite an invention a few years ago 
which was an extension of the Johansson slip 
gauges to the measurement of angles. Gauges 
of this type can be made to give any angle up 
to a right angle to the nearest 14 sec. of are, 
correct to about 1 sec., and only twelve slips 
are needed to do this. This is, of course, a very 
much smaller number than is necessary for the 
measurement of lengths, and the reason is that 
it is as easy to subtract angles as to add them 
by putting the slips together either way round. 
This invention was due to Mr. Tomlinson, a 
great though little-known inventor, whose 
death we lamented a year ago. He also devised 
several very beautiful small mechanical instru- 
ments for recording errors of pitch and profile of 
gear wheels and for investigating the character 
and degree of fineness of finish of surfaces. His 
death is a great loss to mechanical science. 
Though the industry, of whose products you 
are going to see examples, is mainly designed 
for peace, you will appreciate that during the six 
years of war, most of its work was in connection 
with military matters, and in talking of its 
recent history it is inevitable that my thoughts 
should be coloured by this. Perhaps I may 
permit myself therefore a few remarks about 
the general tendencies that have been revealed, 
and in doing so I shall go outside the narrower 
question of scientific instruments into the wider 
field of the impact of science in general. The 
most outstanding feature of all was certainly the 
degree to which our mobilisation of scientists 
was complete. There was hardly a physicist, 
chemist or engineer who was not directly 
engaged on military matters, and many biolog- 
ists, whose immediate studies were inapplicable, 
turned over to other subjects with quite out- 
standing success, in particular applying to 
military matters the statistical outlook so 
essential in biology. I was in America for a 
period during the war, and I can definitely say 
that we were much more deeply involved in this 
way than they, and a friend of mine, a German 
exile, assured me that from all he knew of his 
former colleagues, the same was true as com- 
pared with Germany. 
We certainly gained by this during the war, 
but have we lost by the consequent enforced 
neglect of our other studies? Some may perhaps 
feel that we have, and it will certainly have put 


In forming this opinion, 
I look back partly to my experience in 1914-18, 


Coming down to closer details, what instru- 


Apart from this, I suppose 


It seemed a well-designed instrument, 





the ultimate mechanical strengths of plastic 


already had secretly in use the magnetron, 





which emitted something like a million times 
as much energy. It is a wonderful instrument, 
both in itself and in all its auxiliary parts, 
which have called for the solution by the instru- 
ment maker of many problems of very great 
difficulty. 

Another remarkable set of scientific instru- 
ments were the various predictors used in anti- 
aircraft gunfire and the control mechanisms 
connecting them with the guns, and I must refer 
specially in this connection to the highly success- 
ful use to which we put your Bofors gun. 
Another thing on the mechanical side deserves 
mention, the development of much more 
accurate knowledge of the stresses in materials, 
which was facilitated by various types of strain 
gauges, which produced improvements in many 
mechanical designs. 

Perhaps less exciting, though really more 
important, were the very great developments in 
methods of accurate manufacture through the 
use of precise measuring instruments. In this 
subject I would draw attention to an important 
tendency which I believe shows the direction in 
which things are going. This is in the direction 
of making‘ use of statistical theory by the 
operation of quality control. There are two 
rather different methods of checking the 
accuracy of manufacture, one by means of the 
simple “go” and “ not-go”’ gauges, the other 
by having a measuring device which records 
the actual measurement of the work. I believe 
that this second method will gradually super- 
sede the other, because experience has shown 
that in the hands of the statistician a very great 
economy of inspection can be gained. It has 
often been found possible, by inspecting only 
10 per cent of the work, to attain a higher 
accuracy than is attained with older methods, 
even sometimes with complete inspection. 








Grant of Royal Charter 





THE Council of the Institute of Fuel announces 
that it has received from its solicitors a letter 
from His Majesty’s Privy Council in the following 
terms :—‘‘ I am directed by the Lord President 
of the Council to inform you that the King was 
pleased at the Council held by His Majesty on 
July 10th, to approve the grant of a Charter to 
the Institute of Fuel. The Order in Council 
approving the draft Charter will be issued from 
the Home Office, from which Department you 
will receive a communication in due course.”’ 
In a letter to all the members of the Institute, 
the Council says that, although it is not yet 
aware of the date at which the Royal Charter 
will become operative, it feels sure that members 
and friends of the Institute will wish the Council, 
in taking this early opportunity of announcing 
this noteworthy development, to place on record 
the thanks of the Council and. members to all 
those who by their continued interest and 
devoted efforts have been instrumental in 
securing the grant which has now been approved. 








ScHEME FoR BLIND WorKERS.—After an experi- 
mental period lasting two years, Philips Lamps, 
Ltd., is able to undertake the employment of 
totally blind persons for work which has hitherto 
been considered quite unsuitable for them. It is 
hoped to employ thirty blind persons at Mitcham 
within the next twelve months. Stamping machines 
and power presses exerting a pressure of over 25 tons 
are now regarded as standard types of machine for 
operation by the blind of both sexes, as well as the 
usual types of transformer winding and coil-making 
machines. This, it is stated, has been made possible 
by the investigation of various factory processes, 
from the blind person’s standpoint, at Philips 
Mitcham works by an assistant training super- 
visor, who is himself a blind person. For over two 
years he has had the working of ‘innumerable 
machines explained to him, and has worked out a 
schedule of movements necessary for their opera- 
tion by the blind. The safeguarding of blind 
people from injury whilst operating the power 
machinery has been a major consideration through- 
out, and special types of guard on the presses have 
been incorporated, ensuring that hands and arms are 
fully withdrawn from working parts before action 
takes place. Safeguards depending on a time lapse 





for operation are not used. 
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A TRANSPORT SCHEME 


AT the time, now some months ago, when 
the chairmen of the railway companies 
announced their intention to oppose vigor- 
ously the Government’s policy of nationalis- 
ing inland transport, we expressed the view 
that opposition by road haulage and canal 
organisations and the main line railway com- 
panies could not be brought effectively to bear 
independently. For one, at least, of the 
Socialists’ arguments in favour of nationalisa- 
tion would be that co-ordination of inland 
transport was an economic necessity, and that 
it could be attained efficiently in no other way. 
Only a scheme for co-ordination drawn up by 
agreement between road, rail and canal 
organisations, we suggested, was likely to 
provide a satisfactory counter to that argu- 
ment, and one which would demand further 
study by the Government. 

The memorandum on the “ Co-ordination 
of Road and Rail Freight Transport,”’ 


port by the main line railways and the Road 
Haulage Association goes very far, as we 
expected, towards providing a sound basis for 
Opposition to nationalisation. Its force 
will be redoubled if the canal organ- 
isations and coastwise shipping companies 
can also be drawn in. For the road- 
rail scheme therein enunciated follows 
the general principles that “the public 
should have an unfettered right to select the 
form of transport... which is most con- 
venient and economic for their own require- 
ments ; that road and rail services should be 
so organised as to ensure that so far as is 
practicable traders are provided with ade- 
quate alternative facilities with competition 
on fair terms ; and that road and rail trans- 
port should have like public service obliga- 
tions....’’ Planners, no doubt, would like 
to see a greater emphasis upon ensuring 
transport efficiency, but in practice, users, 
observing that some degree of competition is 
still to be retained, are likely to believe that 
improved efficiency in service would be bound 
to follow. Ineffect under the agreement, road 
hauliers would become, like the railways, 
‘common carriers,” unable any longer to 
choose as in the past only those goods to 
calry which prove especially profitable, 
leaving the railways to transport the rest. 
But the agreement is not concerned only to 
impose a new restriction on road transport. 
The way is opened for true co-ordination in 
such proposals as that by which railway 
wagons may be voluntarily set aside for the 
sole use of the road haulage industry, so that 
economic use of the advantageous qualities 
of both forms of carriage could be made on 
long-distance hauls. The actual rates struc- 
tures have yet to be settled, so that little 
comment can yet be offered on that subject. 
But, as the railway rates structure must be 
correlated with that of the roads, and 
the latter is necessarily influenced by the 
competition of ‘‘C’’ licensees, it does seem 
probable that the railways’ old principle of 
charging what the traffic will bear, a prin- 
ciple from which many industries have bene- 
fited in the past, may, if the scheme comes 
to fruition, need to suffer modification. This 
correlation of rates between parties that 
used to compete would, of course, carry with 
it some little danger that the user might be 
exploited. But the “C” licensee, carrying his 
own goods in his own vehicles, could act in 
some degree as a restraining factor, whilst, 
in addition, there is provision amongst the 
proposals for users to appeal to a joint Road- 
Rail Tribunal, whose function would be 
similar to that of the present Railway Rates 
Tribunal. It is further to be noted in relation 
to this scheme that its originators wisely 
regard it as in no sense a final answer to the 
road-rail problem. It is, indeed, specifically 
stated that “‘these proposals do not by any 
means exhaust the possibilities of co-opera- 
tion and co-ordination between the two trans- 
port interests.” The door is thus left open 
for further evolution in the future. 

But what chance is there that these pro- 
posals will ever be given the chance to prove 
themselves in practice? What influence, 
indeed, are they likely to have upon a Govern- 
ment which, though it was well aware they 
were in preparation, was still in so great a 
hurry that it announced its intention to 
nationalise inland transport as a whole before 
the possible alternative could be considered ? 





addressed last week to the Minister of Trans- 


sation would better benefit the user. No 
doubt Socialists will contend that in agreeing 
upon a correlated rates structure the road 
and rail organisations are attempting to set 
up a monopoly. But would it be any easier 
for the user to bring his influence successfully 
to bear upon the operation of a nationalised 
industry ? Moreover, the proposed plan has 
the advantage denied to nationalisation that 
road and rail can still compete, not in the 
rates charged, but in the service provided for 
the agreed rates, with obvious benefits to 
users. Under nationalisation it is only too 
likely that goods would be transported in the 
manner which the organisation itself con- 
sidered economical, not at all necessarily in 
that which would be most convenient to the 
trader. No doubt, the road-rail proposals 
are still open to the criticism that they do not 
go far enough in providing the more nearly 
complete co-ordination that nationalisation 
could ensure. But it should be remembered 
that they constitute but the latest amongst 
a series of such steps by which increasing 
co-ordination has been evolved. Since they 
still leave the user with considerable influ- 
ence, the co-ordinated structure would clearly 
still be capable of further evolution. Could 
a nationalised industry be expected to show 
a like elasticity ? 


American Locomotive Practice 
AMONG the different steam locomotives 
developed during recent years, those having 
eight coupled wheels and four-wheeled trucks 
at the leading and trailing ends are con- 
spicuous on account of their all-round useful- 
ness as fast passenger or freight engines. 
The reason for this adaptability lies in the 
fact that the eight coupled wheels provide 
adhesive weight sufficient for a high tractive 
force, while’ a four-wheeled truck at the 
trailing end permits the use of a high-capa- 
city boiler with a large fire-box and grate area 
relative to the cylinder power, thus fitting 
the engine for high-speed service. A possible 
disadvantage is the rather long wheel base 
of the coupled wheels, more especially if they 
are of large diameter. However, while there 
is no doubt that large-diameter wheels are 
desirable for high-speed running, this factor 
is not so important as formerly, for with 
high boiler pressures, cylinder dimensions 
are now smaller for a given tractive force, 
and, in consequence, it has been possible to 
improve the areas of both the steam ports 
and exhaust passages in relation to cylinder 
volumes. The result is that engines with 
comparatively small driving wheels are now 
able to run at higher speeds simply because 
of the better steam flow through the cylinders. 
Elsewhere in this issue we publish a descrip- 
tion of a large locomotive of the type men- 
tioned, which has been designed for both 
express passenger and fast freight traffic. In 
general, these engines do not depart from the 
accepted canons of modern practice in the 
United States so far as the normal type of 
two-cylinder locomotive is concerned, but a 
perusal of the description given will at once 
indicate that in detail design these large loco- 
motives reach in many respects a high 
standard. 

It may, of course, be argued—and with 
some degree of truth—that, as we have 
already said, these engines are, in general, 
representative of usual practice, and that in 
performance therefore they are unlikely 





Yet it is difficult to see in what way nationali- 


greatly to improve on other similar designs. 
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It may, however, be pointed out that in the 
general principles of design and construction 
they follow closely along the lines of previous 
locomotives built for the New York Central, 
concerning which some interesting parti- 
culars were given in a paper read before the 
American Society of Mechanical Engineers 
a few years ago, in 1941, by P. W. Kiefer, 
the railway company’s chief engineer, motive 
power and rolling stock. From the informa- 
tion given, a comparison may be made 
between the performance of the latest 
modified ‘“‘ Pacific’? or ‘‘ Hudson” type 
engines introduced in 1937 and the first 
superheated ‘ Pacific ’’ of 1907, which shows 
that the latest engines develop a maximum 
of 4725 ip. at 75 m.p.h., as against 2000 
ih.p. at 45 m.p.h. for the former engines. 
On an engine weight basis, the weight—engine 
only—per indicated horsepower shows a 
reduction from 1341lb to 761b. Another 
comparison can be made by considering the 
coal required per i.h.p.-hour for the “Pacific” 
design of 1925 and the engines of 1937, whicb 
shows that the former when developing 
2380 i.h.p. required 2-46 lb of coal per i.h.p.- 
hour and that the latter for a power output 
of 3240 ith.p. required 2-03 1b of coal per 
ih.p.-hour, the speeds being 51-2 and 59 
m.p.h. respectively, with trains of 1053 and 
1253 short tons. These figures are interesting, 
not only as showing improvement in perform- 
ance, but also as demonstrating progressively 
improved performance while maintaining the 
same basic design of two-cylinder engine. 
The fact is that the later designs benefit from 
past experience, and, as a result, boiler pro- 
portions are improved, and, as already sug- 
gested, high working steam pressures lead to 
better steam action in the cylinders. How 
far continued improvement in the normal 
type of two-cylinder, simple-expansion engine 
can be expected to progress remains to be 
seen, and for that reason we shall be inter- 
ested to know in due course something of the 
fuel performance of the new 4-8-4 type loco- 
motive. 

It is, of course, realised that economies in 
fuel are by no means everything. A major 
requirement is reliable service and a maxi- 
mum of availability. Modern steam loco- 
motives have achieved notable records in the 
attainment of these requirements, and must 
continue to show progressive improvement if 
they are to meet the competition offered by 
the oil-electric locomotive now being inten- 
sively developed. As indicating the trend of 
this development now taking place, we may 
quote from a return published in our 
American contemporary, The Raikway Age 
of November 18th, 1944, showing the 
relative distribution of passenger locomotive 
mileage as between steam, electric and 
oil-electric from 1936 to 1944. It is 
gathered that in 1936 95-5 per cent of the 
total passenger mileage run was made by 
steam locomotives, as against 0-4 per cent 
by the oil-electric, whereas by 1944 these 
figures for an eight-month period were 86-8 
and 7-8 per cent respectively. During this 
period electric traction remained almost 
stationary at from 4-3 to 5-4 per cent. On 
a mileage basis, oil-electric passenger miles 
increased from 1,269,000 to 23,912,000 miles. 
These figures give a good overall picture of the 
trend ofevents. The increasing popularity of 
the oil-electric locomotive is a consequence of 
its greater availability when compared with 
steam power. The aim of steam locomotive 











designers must therefore be directed to the 
improvement of its mechanical parts, and, at 
the same time, to increasing the sphere of 
usefulness of individual engines. It is evident 
that the mechanical authorities of the rail- 
way, and also the builders of these New York 
Central locomotives, realise the importance 
of the points we have mentioned, while the 
introduction of the 4-8-4 type, of which 
these latest engines are, we believe, the first 
example on this railway, indicates the value 
attached to a design adaptable to general 
service requirements, thereby considerably 
enhancing availability. 








Obituary 





HARRY HALES ASBRIDGE 
MACHINE tool engineers and many engi- 
neering firms will learn with deep regret of 
the death, on Friday, July 12th, in his 
seventy-second year, of Mr. Harry Hales 





Mr. H. H. ASBRIDGE 


Asbridge, a director of the Churchill Machine 
Tool Company, Ltd., of Broadheath, near 
Manchester. 

Mr. Asbridge, who was born at Gorton, 
Manchester, served his apprenticeship—in 
those days one of seven years—with the old- 
established firm of machine tool builders, 
Hulse and Co., Ltd., of Manchester. Two 
years after completing his appreaticeship he 
was engaged by the Cleveland Automatic 
Machine Company at a small works which 
that concern had then established in this 
country for the demonstration and promotion 
of sales of its automatic machines. That 
establishment was shortly afterwards taken 
over by Charles Churchill and Co., Ltd., and 
within a few months of the change Mr. 
Asbridge became the works manager of the 
Manchester works of the company. When it 
was decided to build machine tools, some of 
the first products were vertical drilling 
machines and wet, tool grinders, and he 
played a large part in their design and build- 
ing. It was in the year 1906, however, that 
Mr. Asbridge began his real life’s work by 
designing a 6in by 34in plain grinding 
machine of precision type. 

Forty years ago precision grinding as under- 
stood to-day was not widely used, and the use 
of abrasive wheels was very largely confined 
to the grinding of tools, milling cutters and a 
few other parts which, because they were 








hardened, could not be machined with 
cutting toois. 

The Churchill Machine Tool Company, 
Ltd., was formed in 1906 to extend still 
further the construction of precision grinding 
machines, and in its works at Frederick Road, 
Pendleton, these machines were rapidly 
developed in several new directions, as a 
result of the designing skill and flair of Mr. 
Asbridge for knowing exactly what was 
required in what, at the time, were new pro- 
cesses. The quite exceptional mechanical 
sense possessed by Mr. Asbridge resulted in 
his being brought into contact with a good 
many of the leading engineers of the day, 
among them the late Dr. Hele-Shaw, with 
whom he co-operated in the development of 
hydraulic power transmission. 

During the first world war Mr. Asbridge 
was able to assist the authorities in over- 
coming difficulties that threatened the output 
of munitions. One result was that, as well 
as being the principal manufacturers of pre- 
cision grinding machines for that war effort, 
his company was able to overcome some 
serious difficulties that arose in the manu- 
facture of thread gauges. Another instance 
was the difficulty encountered in hardening 
paravane blades for cutting sea mines adrift. 
Mr. Asbridge was instrumental in solving this 
problem at a time when U-boat warfare 
threatened, as it did in the last war, to nullify 
all our other efforts to defeat the enemy. For 
his services in the first world war Mr. 
Asbridge was awarded the M.B.E. 

After the 1914-1918 war Mr. Asbridge, 
with much foresight, recognised the great 
scope there was for precision grinding in 
railway practice, which until then had lagged 
behind the best workshop methods. Accord- 
ingly, he set to work to design a wide range 
of precision grinding machines for such work 
as grinding carriage and locomotive axles, 
journals for locomotive crankpins, slide bars, 
Stephenson links and many other motion 
parts. Another field in which he was very 
much a pioneer was roll grinding. It is easy 
to take for granted to-day the extremely 
accurately cambered rolls which are used in 
so many industries, and it needed a good deal 
of courage on the part of a machine tool 
designer to put forward machines replacing 
the rare skill of the older generation of roll 
turners and mill operators. 

In 1923 Mr. Asbridge was appointed a 
director of the Churchill Machine Tool Com- 
pany, Ltd. He became a member of the 
Manchester Association of Engineers in 1908 
and was their President in 1944-45. He was 
a member of the Institution of Mechanical 
Engineers, before which he read several papers 
on the subject of precision grinding. For 
many years past he was a recognised 
authority in the highly specialised work of 
precision grinding and the design of machine 
tools of all types for that purpose. It is not 
generally realised that the modern ideas of 
interchangeable manufacture would never 
have taken shape without that intensive 
development of grinding machines in which 
Mr. Asbridge played such a leading part. 








‘““THE OPERATION OF GAS PRODUCERS.”’—The 
Ministry of Fuel and Power has now added to the 
series of fuel efficiency bulletins a manual on the 
operation of gas producers, designed to appeal, not 
only to the operative, but also the producer super- 
intendent. The main text, while dealing briefly 
with the general principles of gasification and the 
characteristics of fuels, is primarily intended to give 
guidance in operation to those actually doing the 
job. Appendices are included in which the blast 
saturation temperature, fuel characteristics, instru- 
ments, automatic control and the combustion of 
producer gas are discussed from a somewhat more 
technical angle for the benefit of the producer 
superintendent. Copies of this publication are 
obtainable free on application to the regional offices 





of the Ministry of Fuel and Power. 
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our correspondents) 





PATENT LAW 


Srr,—Mr. Lane’s letter is useful, but it does 
not cover the outside inventor who has to get 
his inventions taken up by manufacturers. The 
big renewal fees stifle him and prevent the 
public from getting ideas which it needs, for, 
after all it is the public who benefit by inven- 
tions. I suggest that inventors should have 
the right to apply on forms marked ‘“‘ Subject to 
Licence ” and that lower fees be charged for 
these and a longer time for the first renewal 
fee. The manufacturer would then merely 
have to apply to the Comptroller for the amount 
of the royalty and there would be no expensive 
ease to fight. The validity of a patent should be 
helped if it was shown that the idea was not in 
actual use and that it was needed. One may 
quote the drawn tungsten wire patent, which 
was quashed although it was of extraordinary 
value and had required much costly experiment 
before it was perfected. May I quote my own 
experience ? I had long been impressed with 
the fact that a small locomotive boiler could 
generate 30,000 ib of steam per hour while a 
large Scotch marine boiler was required for 
20,000 lb. After experiment I found that the 
locomotive boiler could be forced because steam 
was washed off the heating surface instantly by 
the vibration and swaying of the boiler while, 
in the tank boiler the steam bubbles stuck to 
the heating surface and then bubbled up 
through the water. I also found that a tank 
boiler would get a strong circulation—as good 
or better than a water-tube boiler—if down- 
comers were fitted inside the boiler. These 
worked admirably and they did not take up 
space in the boiler or interfere with cleaning. 
The invention should have been put into use and 
it would have saved much coal, but the patent 
protection was so weak that I could do nothing 
with it, and it has not come into use. I further 
found that if the back of the combustion 
chamber was made with water tubes this would 
be a great improvement, particularly if com- 
bined with internal downcomers. I was not in 
a position to do anything with this, having spent 
money on the downcomer part, but fortunately 
it was re-invented by Mr. Johnson and has done 
good work. Just what proportion of patents 
run their whole time I do not know, but I 
imagine that it is small. There is an idea abroad 
that this is good for the public, but I know from 
experience that many useful ideas are held off 
the market by the present methods. 

C. TURNBULL. 

Tynemouth, July 22nd. 
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iL us now consider another aspect of 
4 Newton’s work and for the purpose return 
to 1675. Round about this time Newton had 
done the bulk of his optical work and had on 
several occasions expressed a great distaste 
for science, and especially for publication. 
So far he had published nothing about 
mechanics or gravity, but he expressed this 
distaste for science at a time when he was 
soon to be spurred, cajoled, importuned into 
writing his greatest work, the “‘ Principia.” 
I say “greatest work,” for such everyone 
must admit it to be, but in reading the 
“* Opticks ”’ I still feel that Newton wrote it 
with more creative joy, that the beautiful 
presentation represents him at the height 
of his pleasure in shaping. 

The story of the events that led to the 
writing of the “ Principia’? has been often 
told. Hooke, a genius second to Newton, 
but to few others, had come to the firm con- 
clusion that the motion of the planets could 
be explained on the basis of an inverse square 
law of attraction, but could not prove it. 
The matter had been discussed by him with 
Christopher Wren and with Halley. Newton 
was by now known as a mathematician, and 
Halley visited him at Cambridge to ask his 
opinion in the matter. Newton told the 
inquirer that he had already proved that the 
path of a body under a central attraction 
according to the inverse square law would be 
an ellipse ; Jones says that he had done so 
in 1676-77. Later he sent Halley two 
different proofs. This incident apparently 
roused Newton from his distaste for science 
and revived the old fire. After writing a little 
treatise, ‘‘ De Motu Corporum,”’ Newton, at 
the instigation of Halley, who undertook to 
see the book printed at his own charge, began 
to write the “ Principia.” There were the 
usual troubles. Hooke, who was in the 
irksome position of having been convinced 
of the truth of the inverse square law— 
although much later than Newton’s unpub- 
lished work at Woolsthorpe—and having 
published his conviction, without being able 
to support it with a proof, claimed that 
Newton had the notion from him, though 
apparently all that he wanted was some 
mention in the preface of Newton’s book. 
Newton, irritated beyond bounds at Hooke’s 
contention, wrote that he would suppress the 
Third Book of the “ Principia,” which is the 
crown of the work and contains the celestial 
mechanics. “Philosophy is such an imper- 
tinently litigious Lady, that a man had as 
good be engaged in lawsuits as have to do 
with her. I found it so formerly, and now I 
am no sooner come near her again, but she 
gives me warning.” Halley persuaded him 
not to mutilate the work. The “ Principia ”’ 
eventually came forth in 1687. The com- 
position of this book, which changed the 
face of science, had taken about eighteen 
months. 

The book is not an easy one to read, either 
now or then, a fact which Newton recognised. 
Writing to Gilbert Clarke in the year of its 
publication, he called it “a hard book,” and 
in the work itself he tells the reader that even 
a good mathematician may find many of the 
propositions difficult, and advises him as to 
what he can skip in the preceding parts if he 
wants to read the third book. The mathe- 
matical machinery is on the lines of strict 
classical geometry ; Pemberton, who saw 
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much of the master in his old age, since he 
edited the third edition of the “ Principia,” 
reports that Newton always expressed great 
admiration for the geometers of ancient 
Greece and censured himself for not following 
them more closely than he did. Many 
moderns have suggested that he obtained his 
results by other methods and then threw 
them into geometrical form ; this may be so, 
but it may equally be argued that he was so 
familiar with the methods of classical 
geometry that he could use them with a 
facility unknown to-day. In any case, 
Whewell has expressed the situation with 
great force: ‘‘ Nobody since Newton has 
been able to use geometrical methods to the 
same extent for the like purposes ; and as we 
read the ‘ Principia’ we feel as when we 
are in an ancient armoury where the weapons 
are of gigantic size ; and as we look at them 
we marvel what manner of man he was who 
could use as a weapon what we can scarcely 
lift as a burden.”’ 

In the first book Newton enunciates his 
laws of motion, with due acknowledgments 
to Galileo, and lays down his mechanical 
foundations. The laws of simple orbits, in 
particular Kepler’s laws, are deduced from 
the inverse square law and it is demonstrated 
that, if every point attracts every other point 
with an inverse square law, the attractive 
mass of a homogeneous sphere may be con- 
sidered as concentrated at the centre. The 
vast generalisation that every mass point 
attracts every other mass point with an 
inverse square law is typical of Newton's 
genius. It is clear that he was brought to it 
by considering the particular case of the 
moon’s motion. He solved the problem of 
the motion of two bodies mutually gravitat- 
ing. He worked out experimentally the laws 
of impact of two bodies. In general, this 
book of the ‘‘ Principia ” is the first textbook 
of theoretical mechanics, written in the 
modern spirit, and it is practically all 
original. 

The second book is devoted to motion in a 
resisting medium and is the first treatment of 
the motion of real fluids. He considers at 
length the motion of bodies of various shapes 
through resisting liquid, taking the resistance 
to vary as the square of the velocity. Among 
other problems propounded is that of the solid 
of revolution of least resistance, ‘‘ which I 
conceive may be of use in the building of 
ships.” This difficult problem has been dis- 
cussed very learnedly by A. R. Forsyth. 
Newton gives no details as to how he reached 
his conclusions, but it is clear from this, and 
from his solution of the brachistochrone 
problem that he must have invented the 
general methods of the calculus of variations. 
Incidentally, he was also familiar with the 
calculus of finite differences. Particularly 
important is the mathematical treatment of 
wave motion, the first ever given. Newton 
strongly insists upon the way in which a wave 
passing through a hole spreads out—or is 
diffracted, as we now say—which was his 
chief reason for rejecting a direct wave theory 
of light. He deduces the fundamental law 
that the velocity is expressed by the square 
root of the elasticity divided by the density. 
In this book also is laid down the law for the 
behaviour of real fluids from which the term 
“Newtonian viscosity”? is derived. The 
whole book constitutes the first textbook of 
mathematical physics, and of hydrodynamics 
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in particular, and it is embellished by the 
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account of many experiments, carried out 
with the highest degree of precision and skill. 

The third book of the ‘* Principia ” is the 
crown of the work. In it he establishes the 
movements of the satellites round their 
planets and of the planets round the sun on 

the basis of universal gravitation ; he shows 
how to find the masses of the planets in terms 
of the earth’s mass. The density of the earth 
he estimates at between five and six times 
that of water, the accepted figure to-day 
being almost exactly 5-5. From this he 
calculated the masses of the sun and of 
planets which have satellites, a feat which 
Adam Smith considered to be ‘‘ above the 
reach of human reason and experience.”’ But 
he went much further than this. He 
accounted quantitatively for the flattened 
figure of the earth and calculated the 
ellipticity to be 1/230, as against the most 
recent figure of 1/297. 

He showed that while the gravitational 
pull on a sphere acts as if concentrated at the 
centre, the pull on a spheroid does not, and 
from this he calculated the conical motion of 
the earth’s axis known as the precession of 
the equinoxes, which Sir George Airy held 
to be his most amazing achievement. Inci- 
dentally he discussed the variation of gravi- 
tational acceleration over the earth’s surface. 
He worked out the main irregularities of the 
moon’s motion due to the pull of the sun. 
He laid the foundation of all sound work on 
the theory of the tides. He was the first to 
establish the orbits of comets and to show 
that they, too, are moving under the sun’s 
attraction, so that their return could be 
calculated. These are a few of the astonishing 
feats recorded in the Third Book, feats which 
would have affirmed Newton as a sublime 
genius if he had never done anything 
else. 

Let me now in a few words run through the 
remaining events in Newton’s life. After the 
composition of the ‘ Principia’? Newton, 
possibly exhausted by the strain of producing 
this prodigious work, appears to have 
abandoned science for a time. There were 
many distractions. His friend Henry More 
died. James II came into conflict with the 
authorities at Cambridge and Newton became 
active in the defence of the University. I take 
from a letter which he wrote on this occasion 
a sentence that does him credit as a man: 
“An honest courage in these matters will 
secure all, having law on our sides.”” In 1688 
James fled the country and Newton was 
elected M.P. for Cambridge in the so-called 
Convention Parliament. This brought him 
much to London. In 1689 his mother died ; 
he seems to have been an affectionate son 
and sat up all night with her during her last 
illness. Whether as a result of these shocks 
and changes or no, he seems to have been 
much disturbed about this time, and to have 
sought an administrative post. He was 
despondent and appears to have been mainly 
employed on theological matters. In 1693 he 
fell into a profound melancholy, with long 
periods of sleeplessness, during which he 
thought that all his friends had turned 
against him. 

Apparently this attack lasted only some 
months, and it is a gross exaggeration to refer 

to this as “‘ Newton’s madness.” Newton's 
general state certainly alarmed his friends, 
but the derangement was not more than an 
exaggeration of his usual suspicious nature 
and it was not permanent. The story of his 
little dog Diamond having knocked over a 
candle and burned papers, the loss of which 
drove him to madness, is an absurd story, 
first made current in 1780; apparently 
Newton never had a dog, there is no satis- 
factory evidence of a really serious fire of 








in question it seems clear that Newton was 
in one of his periods of distaste for science. 
He conducted some correspondence with 
Flamsteed about the moon’s motion in 1694, 
but in 1696 came an event which changed his 
whole mode of life. He was made Warden of 
the Mint, from which he passed to be Master, 
the chief post, in 1699. 

This post was no sinecure, for Newton’s 
friend Charles Montague, later Lord Halifax, 
was putting through a great recoinage 
scheme and Newton was actively involved 
in it. He took his work very seriously and 
rendered valuable service to his country. 
There have been many regrets that such a 
mind should be distracted from science by an 
administrative post. It seems clear, how- 
ever, that Newton wanted such a post and 
that, while he retained his prodigious powers, 
he no longer felt inclined to devote his main 
energies to science. He published his 
“ Opticks,” he was interested in the later 
editions of the “ Principia,” but he entrusted 
the bringing out of the second to Roger 
Cotes and of the third to Henry Pemberton, 
although he supplied certain material. I have 
already referred to the queries appended to 
the ‘‘ Opticks,” which remind me somewhat 
of Beethoven’s last quartets. The master’s 
main work done, he seems reaching forward 
tentatively to new regions which he will not 
have time to explore. 

Newton in his old age occupied a unique 
position. His scientific reputation was 
unrivalled throughout the learned world. 
From 1703 to his death he held undisputed 
sway in the Royal Society as President. He 
was a national figure; when in 1705 Queen 
Anne knighted him she awarded an honour 
never before, I believe, conferred for services 
to science. For, strangely enough, it was not 
as Master of the Mint that he was knighted ; 
Conduitt tells us that the Queen, “the 
Minerva of her age,” thought it a happiness 
to have lived at the same time, and to have 
known so great aman. He held an honourable 
and lucrative post. His niece, who lived on 
terms of close friendship with Montague— 
about the exact nature of which friendship 
there has been unseemly speculation—was 
a toast of the town and secured him, should 
he wish it, the entry into fashionable society. 
When he died in 1727 the greatest honours 
were accorded to him ; his body lay in state 
in the Jerusalem chamber, his pall was 
supported by the Lord High Chancellor, two 
dukes and three earls—which meant some- 
thing in those days—and the place allotted 
for his monument had been previously 
refused to the greatest of our nobility. It 
was a great occasion—the first and the last 
time that national honours of this kind have 
been accorded to a man of science or, I 
believe, to any figure in the world of thought, 
learning or art in England. 

Newton was by no means a_ perfect 
character and it is doing science no service to 
pretend that he was. He was easily irritated, 
as a man who had wearied himself with such 
prodigious and concentrated effort might 
well be. Whiston, who had the greatest 
admiration for his powers, said of him that 
“He was of the most fearful, cautious, and 


suspicious temper, that ever I knew,” but it 


may with truth be said that Whiston had 
quarrelled with him. So had Flamsteed— 


and with some cause—who said that he was 


‘ 


‘insidious, ambitious, and excessively covet- 


ous of praise, and impatient of contradiction.” 
This is undoubtedly the exaggeration of one 
who himself was of no angelic temperament, 
but John Locke was a firm friend, a man of 
admirable character, and he wrote, “‘he is a 
nice—that is, difficult and over precise— 
man to deal with, and a little too apt to 





Newton’s manuscripts and about the time 





raise in himself suspicions where there is no 








ground.” This evident suspicious element 
in his nature, which also was a characteristic 
of Flamsteed and Hooke, is his worst 
blemish. At the same time, he was kind and 
helpful to young men and many authentic 
stories are told of his generosity. In any 
case, such imperfections of character are not 
inconsistent with high performance, even in 
spiritual matters, as anyone who has studied 
the Church Fathers must admit. 

One aspect of this strangeness, this almost 
morbid sensitiveness, was his abnormal dread 
of controversy, to which I have already 
alluded. “ There is nothing I desire to avoid 
in matters of philosophy more than con- 
tention, nor any kind of contention more 
than one in print,” he wrote to Hooke, who, 
judging by his writings, was not averse from 
printed dispute. Even stronger are his 
words to Oldenburg: ‘I see I have made 
myself a slave to philosophy, but if I get free 
of Mr. Linus’s business I will resolutely bid 
adieu to it eternally, excepting what I do for 
my private satisfaction, or leave to come out 
after me ; for I see a man must either resolve 
to put out nothing new, or to become a slave 
to defend it.” 

At the same time, when not worried or 
irritated he was modest about his achieve- 
ments. Some of his phrases, as when he 
says that if he is in London he might possibly 
supply a vacant week or two at the Royal 
Society “‘ with something by me, but that’s 
not worth mentioning,’ may have been the 
language of compliment, but when he said 
that if he had seen further, it was by standing 
on the shoulders of giants, it sounds like 
genuine humility, against which, however, 
we must set that he would never make 
acknowledgments to anyone with whom he 
had quarrelled. His aims were so high, the 
problems which he wished to solve so general 
and so difficult, his scope so wide, that I, for 
one, am sure that he was sincere when, 
shortly before his death, he said, “‘I do not 
know what I may appear to the world ; but 
to myself I seem to have been only like a 
boy, playing on the seashore, and diverting 
myself, in now and then finding a smoother 
pebble or a prettier shell than ordinary, while 
the great ocean of truth lay all undiscovered 
before me.” Evidence can be cited for the 
view that Newton was most modest or most 
overweening : the truth is that he was a very 
complex character. Further, he could with 
perfect consistency be modest about his 
performance in respect to his aims and com- 
pletely confident in it when viewed from the 
standpoint of his contemporaries. Many 
able men will tolerate self-criticism, but 
revolt against the criticism of men puffed 
up by place or exalted by supporters and by 
the fashionable schools. 

At our celebrations to-day, at which so 
many great and learned men are gathered to 
do honour to Newton’s name, I see in 
imagination shadowy figures, each bearing his 
tribute. I see the austere form of Leibnitz, 
unwilling, perhaps in view of the great strife 
that subsequently arose about the invention 
of the calculus,-I see him, whom we made a 
Fellow of our Society 273 years ago, repeating 
what he wrote: “Taking mathematics from 
the beginning of the world to the time when 
Newton lived, what he has done is much the 
better part.” I see a small band of the 
greatest men of science that France has pro- 
duced—Laplace, who wrote that ‘ The 
‘Principia ’ is pre-eminent above any other 
production of human genius”; Lagrange, 
who frequently asserted that Newton was the 
greatest genius that ever existed; Biot, 
who said of the monumental inscription in 
Westminster Abbey, which runs, “ Let 
mortals rejoice that such and so great an 





ornament of the human race has existed,” 
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who said of this inscription that, though true 
in speaking of Newton, it can be applied to 
no one else; Arago, declaring ‘‘ The efforts 
of the great philosopher were always super- 
human: the questions which he did not 
solve were incapable of solution in his time.”’ 
Gauss is here, who uses the term clarus for 
some scholars, and clarissimus for others, but 
applies summus to Newton and to Newton 
alone. Boltzmann and Ernst Mach come 
forward to represent their generation of 
mathematical physicists, Boltzmann declar- 
ing that the “ Principia”’ is the first and 
greatest work ever written on theoretical 
physics, Mach saying in 1901, “ All that has 
been accomplished in mechanics since his 
day has been a deductive formal and mathe- 
matical development of mechanics on the 
basis of Newton’s laws.’’ And lest it be 
supposed that the coming of relativity has 
lessened the awe and admiration with which 
the great leaders of scientific thought have 
always regarded him, let me call on Edding- 
ton, our much lamented brother, to repeat 
his words “ To suppose that Newton’s great 
scientific reputation is tossing up and down 
on these latter-day revolutions is to confuse 
science with omniscience’’; let me take 
from Einstein’s lips his words on Newton : 
‘“‘ Nature to him was an open book, whose 
letters he could read without effort. In one 
person he combined the experimenter, the 
theorist, the mechanic and, not least, the 
artist in expression.”’ I think, however, that 
Einstein is perhaps incorrect in using the 
words ‘‘ without effort.” Newton’s own 
words are eloquent on this point. He told 
one inquirer that he made his discoveries 
“by always thinking unto them,” and, in a 
more communicative mood than usual, said, 
** T keep the subject constantly before me and 
wait till the first dawnings open little by 
little into the full light.” I would rather say 
that Newton was capable of greater sustained 
mental effort than any man, before or since. 

I have endeavoured within the strict 
limits of time which custom and your endur- 
ance impose to give some account of the life, 
but more particularly of the achievements, of 
this extraordinary man. If any of you think 
that I have claimed too much for him, turn, 
I beg you, not so much to what has been 
written of him, but to what he himself wrote 
and consider his works against the back- 
ground of his time, which was, nevertheless, 
a time as fertile in discovery and as filled with 
great men as any of which record is made. 
Consider them, too, in the light of subsequent 
advances. Ponder the scope of his perform- 
ance—the invention of the calculus, the 
establishment of the fundamental features of 
physical optics and the explanation of 
celestial mechanics and terrestrial perturba- 
tions and tides in terms of the laws of motion 
and of universal gravitation. Remark the 
clarity with which he laid down the prin- 
ciples which have since governed fertile 
scientific work. Remember that he was as 
supreme in experiment as he was in theory, 
and, when he chose, as in the “ Opticks,”’ 
unrivalled as an expositor. Stand back a 
little, and range the times in order. The face 
of science changes, theories fail and rise 
again transformed. Achievement such as 
Newton’s is not lessened by the great 
advances of the subsequent centuries; it 
survives in undiminished strength and beauty 
the strange and formidable shaping of our 
own times. From being the preoccupation 
of a few curious spirits, science has grown, to 
be a universal study on the fruit of which 
peace among people and the prosperity of 
nations depend; but the great principles 
enunciated by Newton and their orderly de- 
velopment by him remain as the foundations 
of the discipline and as a shining example 
of the exalted power of the human mind. 





Mobile Aggregate Batching Plant: 


XPERIENCE in the war years, when big 
schemes of military engineering were carried 
out, has indicated that efficient mechanisation 


of the operations involved in the handling of 


aggregate and the mixing of concrete is 
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Accordingly, we attended with considerable 
interest, in the company of many representa. 
tives of civil engineering contracting firms, the 
demonstration at an R.A.F. training centre of 
aggregate batching 
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END ELEVATION OF PLANT 


necessary to ensure economy in labour and 
handling charges. In view of the many great 
civil engineering projects, national and other- 
wise, which are due to be tackled in the next 


illustrated in the accompanying engravings. 
The plant was designed and built by Blaw- 
Knox, Ltd., of Clifton House, Euston Road, 
N.W.1, to an Air Ministry specification, to 

















DELIVERY SIDE OF PLANT 


few years under prospective conditions of labour; handle in bulk and to proportion the cement 
shortage, interest centres on any new plant| and aggregate for concrete used in airfield and 
which promises more efficient handling of |road construction. 


materials for concrete. 





It is understood that the 
particular plant demonstrated is shortly to be 
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sent to Germany to assist the R.A.F. in the 
many constructional schemes in hand there. 


Liay-Our or PLANT 


The function of the plant is to receive 
bulk cement, sand and stone, to proportion 
these materials, and to elevate them in a skip, 
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agrid. A portable ramp leads up to this hopper, 
which is protected from the weather by a steel 
shed. A screw conveyor passes the cement from 
the receiving hopper to the bottom of a totally 
enclosed cement bucket elevator, with a capa- 
city of 40 tons per hour. Both the screw con- 
veyor and the elevator are driven by a single 
geared electric motor of 8 h.p., running at 970 
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reduce the overall height. The lower portion is 
of welded construction, forming a single unit. 
Mild steel plates, ~;in thick, are used for this 
part of the structure. Four compartments are 
provided, one for large stone, one for small 
stone, one for sand, and one for cement, with 
heaped capacities of about 19, 12, 19, and 8 
tons respectively. These quantities are suffi- 
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from which they can be chuted directly into 
tipping lorries, a concrete mixer, a crawler- 
mounted paving machine or truck mixers. 
Reference to the drawings and photographs 
reproduced herewith makes the construction of 
the plant clear. It is fully mobile in the sense 
that the entire plant can be towed, completely 
erected, to any part of the site. By removing 
the bin and the top section of the skip frame, 
the overall height is reduced sufficiently to 
permit the plant to be towed on main roads and 
under bridges. In this condition the plant is 
completely roadworthy, as it is mounted on six 


a sprung wheels with 13-50 by 20 tyres. The 
q four rear wheels have equalising frames and a 
i tubular axle, sprung from the frame of the 
% machine, whilst the front pair of wheels are 
a designed to give a three-point mounting to the 
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plant, so as to avoid racking of the structure on 
rough ground. Equipment for towed travel 
includes air-operated brakes, a hand wheel 
operating a parking brake and the usual trailer 
lighting equipment. 

In the working position the plant is sup- 
ported on four pedestals, on which it can be 
placed by the use of jacks. The pedestals rest 
on timber grillages, giving a bearing load of 
about 1-4 tons per square foot. 

The mechanism of the whole plant is designed 
for electrical operation, either from mains 
supply or from a mobile generating set. For 
the demonstration the plant was supplied with 
current at 400 volts, three-phase, 50 cycles, by 
a 60-kW standard R.A.F. mobile generating 
set, shown to the extreme left of the photo- 
graph reproduced on this page. Totally 
enclosed weatherproof and dustproof geared 
A.C. motors are used for driving the cement 
elevator and hoisting the skip. A distribution 
board is fitted for direct connection to the source 
of supply. 

Alongside the plant, as shown in the end 
elevation drawing, there is a cement receiving 
hopper, with a heaped cement capacity of about 
4} tons, supplied with supporting structure and 








r.p.m., with reduction to 250 r.p.m. Adequate 
access covers are incorporated in the conveyor 
and elevator. All this part of the plant is 
rapidly detachable, being attached to the main 
structure by hinged clamps. The discharge end 
of the elevator terminates in a waterproof 
canvas section to connect it with the cement 
storage bin at the top of the plant. Mercury 





RRANGEMENT OF AGGREGATE BATCHING PLANT 


cient for about 15 min. supply at the full 
capacity of the plant. 

Immediately below the bin is a weigh hopper. 
Sand and stone discharge from the bin to the 
hopper is controlled by clamshell gates, and 
cement by a cement valve. Conveniently 
grouped levers operate the gates and valve. 
Four weighing beams are housed in a steel case 

















CEMENT RECEIVING 


switches are arranged to start and stop the 
elevator motor when this cement compartment 
is empty and full respectively. 


MATERIALS BIN AND WEIGHING ARRANGEMENTS 


The materials bin is in two parts. As already 
mentioned, the upper part is removable to 








SIDE OF PLANT 


alongside the weigh hopper with an indicator 
marked to give the correct weight. A flexible 


canvas seal between the weigher and cement 
valve gives protection to the operator against 
cement dust, whilst a vent pipe and a canvas 
screen between the weigher and the skip give 
further protection. 

The whole of the mixing platform is pro- 
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vided with a light steel plate weather covering, 
with steel-frame windows and a door. An 
extension to the platform and door is arranged 
to telescope into the ‘ house,” so as to reduce 
the overall width of the plant to 8ft 6in when 
travelling on the highway. When erected, this 
extension gives ample room for the operator to 
work the controls. 
Skip AND Skip FRAME 

To elevate the weighed mixture into the final 
discharge position there is a four-wheeled skip, 
running on inclined channel sections, and pro- 
vided with fully automatic hoisting gear driven 
by a 28} h.p. motor running at 1465 r.p.m., 
geared to the hoist shaft. The channel sections 
are supported by a braced frame. When under 
the weigher the skip is horizontal, but when 
hoisted to its extreme position at the top end 
of the runway it is tilted to give a steady dis- 
charge of the aggregate through an end door. 

For control of the skip action there is a 
number of interlocks and limit switches. 
Closing of the weigh hopper discharge gates 
actuates a switch which permits the operator 
to initiate the automatic sequence of events. 


weight is 16} tons, and without top plates and 
upper portion of the skip frame—that is, in 
the “road mobile” condition—the weight is 
12} tons. When fully erected, the load on the 
foundations and pedestals is 22-2 tons, giving 
a bearing load per square foot of about 1-4 tons, 
as already quoted. 

The photographs reproduced with this article 
show three Smith ‘‘ 520” excavators feeding 
the plant with sand and stone. 








Flat-Bottom Switches and 
Crossings on the L.N.E.R. 


THE first flat-bottom switch and crossing 
work to be used in the running lines of this 
country was laid in by the London and North- 
Eastern Railway Company at Harringay early 
in 1944. This consisted of a single turnout in 
which 110 1b British Standard flat-bottom rail 
was used. Throughout this turnout the rails 
were vertical and the switches were of a loose- 





heel type pivoting on cast iron heel blocks. In 


to accommodate a holding-down bolt. The 
throat gap is 2in in the case of all crossings of 
1 in 7, and flatter, but in crossings wider than 
this, the gap is increased somewhat, according 
to the crossing angle. Flangeways of 1}in are 
provided, which open to 3}in at the ends of the 
wings and the crossings have adequate distance 
blocks, giving web contact. 

In the case of obtuse crossings, the wing and 
check rails are tilted, but the point rails are 
vertical at the nose. These point rails are 
twisted to the | in 20 tilt as soon as they are 
clear of the distance blocks. The knuckle gap 
is 2in in the case of crossings from | in 7 to 
1 in 8, but in the case of wider crossings it is 
enlarged, according to the angle ef the crossing, 

In the case of double or single slips, where 
flat-bottom switches are used, the usual free 
length of 24ft llin is reduced to 18ft 6in, and 
this has been found to be a satisfactory working 
arrangement. 

Although the possibility of using elastic 
spikes is being explored by the L.N.E.R., the 
type of fastening commonly used in this flat- 
bottom switch and crossing work is the hook 
bolt and malleable iron clip to secure the rail 











FLAT-BOTTOM FACING TURNOUT AT BRAYTON 


Pressure on a push button causes the hoist 
motor to elevate the skip up the runway. 
When the skip reaches the top of the runway a 
limit switch applies through a solenoid a brake 
on the hoist motor shaft, and the skip is held in 
the discharge position for a predetermined time 
by an adjustable time relay in the control panel, 
after which the hoist motor is reversed, and 
the skip lowered until it is once more under 
the weigher. At this point the skip is halted 
in its motion by the action of another limit 
switch operating the brake, completing the 
cycle. Emergency stop and start push buttons, 
overriding the automatic controls, are provided 
on a “ wander” lead. By the use of these push 
buttons, a@ man marshalling the dumpers or 
trucks can arrest the skip in any position after 
it has left the weighing platform, and restart 
it whenever required. Thus a full skip can be 
held just before it is in the discharge position 
until it is possible to handle the contents. 


CAPACITY OF PLANT 

The weigh hopper and skip are designed to 
have sufficient capacity for the aggregates for 
34 cubic feet of mixed concrete, and, in addition, 
to have a 10 per cent overload capacity. The 
time to complete a cycle of operations is stated 
to be 37 sec. Taking a conservative figure for 
the time cycle, 45 sec., it is estimated that the 
plant can handle material for 100 cubic yards 
per hour, or close on 1000 cubic yards per ten- 
hour working day, without including the over- 
load capacity. 

The weight of the plant with elevator, but 
without the cement screw, ramp and cement 
shed, is about 19 tons. Without the elevator— 





order to avoid excessive cutting away at the 
foot of the switch rails, they were given a 
lift of Jin above the stock rails between the toe 
and heel. 

The company has since developed an im- 
proved design for 110 lb flat-bottom switch and 
crossing work, which is illustrated in the photo- 
graphs reproduced, and in which the normal 
1 in 20 rail tilt is retained though the connec- 
tions, and heelless switches are used. In it the 
lifting of the switch above the stock rail has 
been eliminated. 

The first turnout built to this design was laid 
in November, 1944. Since then other installa- 
tions of this type of flat-bottom junction work, 
including slips, have been introduced, and up 
to date have given full satisfaction. With it, 
the stock rails and switch blades are tilted 
throughout at 1 in 20 to the vertical, the bottom 
flange of the switch being so planed that it will 
move over the horizontal surface of the slide 
base plate and be properly housed against the 
stock rails which are of full section. In general, 
the switch angles, radius of switch curve and 
the top planing are similar in design to bull- 
headed British Standard installations. The 
switches are straight planed and are of the heel- 
less type, and spring steel stretcher bars, }in 
thick, similar to those commonly used with 
bull-headed switches, are used. 

In the common crossings the point and splice 
rails are vertical for a few feet from the nose, 
but are twisted to the I in 20 inclination as soon 
as this gan conveniently be done. The splice 
rail of the crossing is housed on the foot and 
under the head of the point rail. The nose is 
gin wide, and, as in bull-head practice, there is 





that is, in the “site mobile” condition—the 





FLAT-BOTTOM RUNNING LINE CONNECTIONS INCLUDING 
SINGLE SLIP AT ESCRICK 


to cast iron base plates and chair screws to 
fasten these plates to the timbers. In the 
vicinity of the obtuse crossings, when slips are 
installed, a holding-down bolt with which the 
standard clip can be used is provided. 

We are informed that most of the connections 
installed up to the present have been manu- 
factured to the L.N.E.R. design by Taylor 
Brothers (Sandiacre), Ltd., at their Sandiacre 
works. 








Faraday Building 

A RECENT visit to the Faraday Building in 
Queen Victoria Street emphasised the unob- 
trusive but vital function of this nerve centre 
of our telecommunications system. Not only 
is it the home of the London trunk exchange, 
the toll exchange and the Continental and 
Overseas exchanges ; it also contains the auto- 
matic apparatus for the busy City and Central 
exchanges. Faraday Building occupies four 
large blocks, varying from four to eleven 
storeys, with a total floor space of 10 acres, 
housing ten switch rooms with the corresponding 
apparatus rooms, offices, canteens and welfare 
rooms for the staff of 4000 people. There are 
more than 2000 girl operators, some 800 male 
operators who form the night shift, 321 
supervisors and nearly 600 engineers. 
This is a very brief outline of the organisation 
that handles well over two million telephone 
calls each week, linking subscribers in this 
country with places ranging from New York 
to Nairobi and Buenos Aires to Sydney. Toll 





a 3in extension of the foot of the point rail 


calls represent more than half of the weekly 
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traftic, inland trunks, to and from London, 
account for one-third of the total, while the 
importance of the Continental and Overseas 
services cannot be gauged by the relatively 
small volume of about 25,000 calls weekly. 
What is more interesting is that the rate at 
which traffic is increasing is greater than ever 
before; this fact coupled with the growing 
shortage of telephone operators, presents the 
Post Office with a thorny problem. An inci- 
dental sidelight on the Continental service is 
that Great Britain, which for so long has shown 
an adverse trade balance, makes 11,500 calls 
to the Continent, compared with 10,500 incom- 
ing calls per week. 
Of the ten switch rooms, four are devoted to 
dealing with those London subscribers who dial 
the familiar TRU to make outgoing trunk:calls. 
Owing to the great growth of trunk traffic, the 
outgoing trunk calls from subscribers on 
certain automatic local exchanges are handled 
at their own exchanges and there is a separate 
switch room in Faraday Building where the 
trunk operators act as switching points whereby 
the local operators handling these calls get 
access to the long-distance circuits. There is 
also a separate switch room for handling calls 
from London manual exchanges—those where 
the subscribers are not yet provided with dial 
telephones. In addition, a further switch room 
is devoted to handling calls from the provinces 
to London and beyond. These comprise the 
seven inland trunk switch rooms. 
A separate switch room handles the Overseas 
service, which radio transmission; it 
includes the “* Ships ”’ service, which at present 
is limited to the ‘‘ Queen Mary” and “* Aqui- 
tania,” but will no doubt be widely extended in 
the near future. The Continental switch room 
is rapidly regaining its pre-war atmosphere of 
activity. Some changes are to be noticed—the 
absence of spoken German, and the appearance 
of a one-way service, during certain hours of 
the day, from Hamburg for the benefit of the 
Service man. 
Finally, the tenth switch room deals with the 
Toll service. A Toll automatic exchange, 
installed during the war, deals with most of the 
medium-distance calls in the Toll area, but 
there is enough surplus traffic to employ over a 
hundred operators at a time in the Toll switch 
room. The continued change-over of this 
service to automatic working is being pressed 
forward, subject to the availability of materials 
and labour. This improvement along with 
technical progress generally has been severely 
curtailed during the past six years when essential 
repairs and maintenance alone imposed a heavy 
burden on the depleted technical manpower 
resources of the Post Office. 


uses 








Co-ordination of Road and 
Rail Freight Transport* 


INTRODUCTION 

In May, 1945, continuing the discussions 
between rail and road begun at the time of the 
square deal campaign of 1939, and as a result 
of the work of the Road/Rail Conference during 
the war, conversations were initiated between 
the General Managers of the four main line 
railway companies and the Road Haulage 
Association, formed as the result of the amalga- 
mation of the six principal Road Associations. 
These conversations had the support of the then 
Minister of War Transport, the Right Hon. 
Lord Leathers, and have continued with the 
approval of the present Minister of Transport, 
the Right Hon. Alfred Barnes. Agreement has 
been reached upon the principles and proposals 
set out in this memorandum as the best 
approach to the solution of the road/rail 
problem. 


‘ GENERAL PRINCIPLES 
The following general principles are agreed :— 
(i) That the public should have an 
unfettered right to select the form of trans- 
port (including the right of traders to carry 
their own goods in their own vehicles under 





*Memorandum to Minister. of Transport by Main 


traders and the general public it is proposed :— 


“C” licences), which is the most convenient 
and economic for their own requirements ; 
(ii) That road and rail services should be 
so organised as to ensure that so far as is 
practicable traders are provided with adequate 
alternative facilities with competition on fair 
terms ; 
(iii) That road and rail transport should 
have like public service obligations including 
those :— 
(a) To provide reasonable and, where 
appropriate, regular services throughout 
the districts and between the places they 
purport to serve ; / 
(6) To accept, without discrimination 
between traders, any traffic offered which 
they hold out to carry and which is within 
their capacity ; 
(c) To conform to approved standard 
conditions of carriage, classification of 
merchandise and national rates structures 
correlated as between the different forms 
of transport in such a way as to encourage 
traders to make the best use of available 
transport in the public interest. 


APPLICATION OF PRINCIPLES 
To give effect to the foregoing principles it is 
proposed:— 

(i) That the carriers’ licensing system under 
the Road and Rail Traffic Act, 1933, should 
be amended so as to make it a statutory 
obligation for a carrier to carry or to arrange 
the carriage of goods of the class and descrip- 
tion in the districts and between the places 
specified in the licences granted to the haulier 
concerned ; 

(ii) That area organisations be formed under 
the auspices of the road haulage industry to 
provide for the conveyance of goods by road 
which cannot be placed direct with and 
expeditiously handled by individual hauliers ; 

(iii) That all holders of “A” and “B” 
licences (including the railways) be required 
as a condition of their respective licences to 
register with the appropriate area organisa- 
tion and to accept an obligation to carry, if 
required on behalf of that organisation and 
on terms to be agreed, such additional traffic 
as may be necessary to enable the industry 
to fulfil its obligations ; 

(iv) That the areaorganisations bemanaged 
and operated under the direction of the 
hauliers concerned ; developed on compre- 
hensive lines these organisations would 
become a valuable asset to the public as well 
as to the hauliers themselves ; 

(v) That to achieve greater co-ordination 
between road and rail, observance of rates 
and conditions of carriage be made statutory 
with adequate statutory protection for users. 


RATES AND CONDITIONS OF CARRIAGE 


It is clear that the road haulage industry 
cannot properly discharge the obligations of a 
public service unless rates and conditions of 
carriage are established upon an economic basis. 
It is therefore agreed that road hauliers, equally 
with the railways, must accept the principle of 
non-discrimination in charges as between users 
of transport. To that end :— 

(i) The road haulage industry will formu- 
late and adopt a national rates structure 
based on road factors. Such basis is inevit- 
able in view of the right of the ‘“‘C” licence 
holder to carry his own goods in his own 
vehicles ; 

(ii) The railways will adopt a railway rates 
structure for merchandise by both goods and 
passenger train service which is capable of 
correlation with the road rates structure. 
Both road and rail are at present engaged on 
the preparation of their respective rates 
structures based on the foregoing principles. 


TRADERS AND THE GENERAL 
PUBLIC 
In order to afford adequate protection to 


PROTECTION OF 


(i) That a Road/Rail Tribunal be estab- 
lished on the lines of the present Railway 
Rates Tribunal, whose function would be to 
settle standard conditions of carriage, classifi- 
cation of merchandise, and road and rail 


and Accessories. 
London : 
Ronalds Road, N.d. 
contains a survey of the patents which have been 
taken out in America for electrodes, welding rods, 
and alloys, 
shields, &c. 
by the author to assist him in welding research 
and development work, and has now been published 
as a guide to the welding industry, research worker, 
and patentee. 
position existing on July Ist, 1945, and it lists the 
few basic patents of the time when arc welding was 
in its infancy. 


and correlated with a view to the best use 
being made of each form of transport ; 

(ii) That any representative body of users 
or providers of transport be entitled to be 
heard before the Tribunal on all matters 
referred to in (i) ; 

(iii) That any user or provider of transport 
be entitled to apply to the Tribunal to vary 
the scheduled charges or any of them on the 
grounds that they are not reasonable. 
Traders will have complete freedom to select 

the form of transport most suitable for their 
requirements including the right to carry their 
own goods in their own vehicles under “ C” 
licences and the dangers of monopoly will thus 
be avoided. 


CO-ORDINATION OF ALL ForMs OF INLAND 
TRANSPORT 

The foregoing deals only with co-operation 
between road and rail services, as this is the 
immediate problem. It is, however, recognised 
that the solution of the road/rail problem is only 
one step towards the co-ordination of all forms 
of inland transport services. With this end in 
view, the present agreements between the 
railways and coastwise shipping and the Canal 
Association will require to be replaced by agree- 
ments on a wider basis embracing road interests, 
these agreements to be subject to the approval 
of the new Tribunal. j 


TRANSPORT ADVISORY BoDpy 


For the purpose of facilitating the develop- 
ment and co-ordination of transport a Trans- 
port Advisory Body should be established 
representing transport undertakings, traders 
and organised labour to report to the Minister 
of Transport upon :— 

(i) Any question that may be submitted 
to the Advisory Body by the Minister relating 
to the development or closer co-ordination of 
all inland freight transport ; 

(ii) Any matters that may be submitted to 
the Advisory Body on behalf of one or more 
sections of the transport industry as affecting 
the transport interests of a particular area or 
of the country as a whole ; 

(iii) Any proposals which may be sub- 
mitted to the Advisory Body by any Chamber 
of Commerce or other representative body of 
traders in regard to the development of 
transport facilities or closer working of 
transport. 


It may also be found desirable to establish 
Area Transport Advisory Bodies to discuss 
local matters and to submit proposals to the 
main body. 


CONCLUSION 
Inland transport is a highly complicated 


machine and any major disturbance to it would 
be fraught with grave consequences to the trade 
and industry of the country. The problem is 
complex. 
gested is 
co-ordination must be the subject of careful 
thought and planning. 
not by any means exhaust the possibilities of 
co-operation and co-ordination between the two 
transport interests. 
tinue jointly to examine every means of 
increasing the efficiency of the services which 
they render to the public. 


None of the steps at present sug- 
irrevocable; each step towards 


These proposals do 


Road and rail will con- 
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Industrial and Labour Notes 


Coal Output 


Figures relating to coal output in 
sreat Britain during the five weeks ended 
June 29th were issued on Wednesday last by 
the Minister of Fuel and Power. They show that 
the average weekly production of saleable coal 
in that period was 3,394,300 tons, compared 
with 3,702,500 tons in May and 3,598,900 tons 
in June, 1945. The Ministry points out, how- 
ever, that the lower output for June, 1946, is 
accounted for by the Victory and Whitsun 
holidays. The total tonnage estimated to have 
been lost in the month was 360,700, which 
includes 293,900 tons by the recognised holidays, 
30,000 tons by disputes, 33,700 tons by acci- 
dents, breakdowns and repairs to machinery, 
100 tons by rail transport difficulties, and 3000 
tons by other causes. 

The number of wage earners on colliery books 
in June was 699,400, those ‘ effectively em- 
ployed’ numbering 641,600, compared with 
646,300 in May. Voluntary absenteeism at the 
coal face in June was 10-05 per cent, compared 
with 9-46 per cent in May and 7-45 per cent in 
June, 1945. The output per manshift worked 
at the face in June is estimated as being 2-75 
tons, compared with 2-78 tons in May and 
2-71 tons in June, 1945. 


Electricity and Gas Prices 


The Electricity Supply Companies of 
Great Britain issued a statement on Sunday 
last saying that they viewed with the utmost 
concern the suggestion which the Minister of 
Fuel and Power is reported to have made to the 
Parliamentary Socialist Party that it might be 
necessary to increase the prices of electricity and 
gas to discourage consumption. The companies, 
in disassociating themselves from such a policy, 
hold that the Minister’s statement can only 
mean that the coal position, especially as 
regards supplies to electricity and gasworks, 
both now and for the coming winter, is far more 
serious than has been admitted. 

Manipulation of the prices of gas and elec- 
tricity, the companies’ statement emphasises, 
is no substitute for failure to produce coal. The 
Minister should tell the public the facts about 
the coal position as they are known to every 
major industry in the country. 


F.B.I. Mission to Brussels 


Conversations took place in Brussels 
during last week between a delegation from the 
Federation of British Industries, under the 
leadership of Lord Dudley Gordon, and repre- 
sentatives of the Federation of Belgian Indus- 
tries, who were led by Monsieur Maurice Van der 
Rest. Those taking part in the conversations 
were representative of the leading industries of 
both countries, and continued the contacts 
established in January last, when Belgian indus- 
trialists visited this country at the invitation of 
the F.B.I. 

After an exchange of reports on the progress 
of reconversion in the United Kingdom and 
Belgium, it was generally agreed that it was 
essential for both countries to develop exports 
in order to permit the import of raw materials 
needed by industry, and of foodstuffs indis- 
pensable to an improvement in the food situa- 
tion. Whilst industrial activity has improved 
in both countries, it remains clear that such 
activity is hindered by the lack of coal and 
labour, resulting from causes peculiar to each 
country, and it was felt that closer relations 
should be established between British and 
Belgian industries to promote a greater volume 
of commercial exchanges. During the discus- 
sions attention was drawn to the disequilibrium 
existing in the balance of Anglo-Belgian trade 
to the detriment of Belgium, and the opinion 
was expressed that it would be necessary to 
dévelop Belgian exports to the United Kingdom 
if it was desired to assure the maintenance, and 
if possible the increase, of imports into Belgium 
from this country. In order to remedy the 





trade, both delegations agreed to recommend 
the setting up of permanent bodies for examin- 
ing, in their respective branches of activity, 
the development of commercial trends which 
are naturally conditional upon an equilibrium 
of prices. 

Both delegations affirmed that the double 
taxation of business profits in the country where 
the business is conducted, as well as in the 
country of fiscal domicile, at existing high 
levels of taxation, prevented the development 
of trade between Belgium and the United 
Kingdom, and rendered existing trade invest- 
ments uneconomic. The delegations are pro- 
posing to the Governments of the two countries, 
as a matter of necessity for the restoration of 
mutual trade, early conversations with a view 
to concluding a convention for the avoidance 
of double taxation of income passing between 
the two countries. 

The British delegation gave information con- 
cerning further plans of nationalisation con- 
templated by the Government following the 
taking over of the coal-mining industry. After 
an explanation of the position in their country, 
the Belgian representatives reaffirmed their 
complete opposition to the principle of the 
nationalisation of industry, and the two delega- 
tions restated their conviction that private 
enterprise remained the best means of solving 
the great industrial and economic problems of 
the day. 

Other matters considered during the con- 
versations were international trade, with special 
reference to the United States Government’s 
proposals for the International Conference on 
Trade and Employment; cartels; technical 
training and research in industry; and rela- 
tions between Government and _ industry. 
Finally, the two delegations decided to set up a 
permanent Anglo-Belgian liaison committee, to 
meet, if possible, every three months. 


Prospects for World Trade 


At a meeting of the Engineering Indus- 
tries Association in London on Wednesday, 
July 17th, an address on the prospects for world 
trade was delivered by Sir Theodore Gregory, 
Professor of Economics at London University, 
and for the past six years Financial Adviser to 
the Government of India. 

In the course of his address, Sir Theodore 
said that at the moment there was a sellers’ 
market, both for British and American products, 
which would certainly continue for some time, 
so long as Japan and Germany were out of the 
picture. But if the object was to maintain and 
improve standards of living, it was desirable 
that Europe should be allowed to produce as 
well as consume, and a restoration of Central 
Europe, however inconvenient from the com- 
petitive point of view, was surely desirable. 
No one could say how long the American boom 
would last, but the influence of America on the 
world was now so great that it must be recog- 
nised that fluctuations in world trade would 
depend largely upon the American position. 

The precarious elements in the position of 
Great Britain were very well known, Sir 
Theodore continued, and it would be an affecta- 
tion to pretend that some of the factors contri- 
buting to the predominant part which Great 
Britain had played in the past had not now 
passed away. It appeared that there were 
great short-run attractions attached to the ideas 
of *‘ full employment ” within an economy knit 
together by bi-lateral trade arrangements, bulk 
purchase agreements and a common currency 
policy, but the question was, Could any such 
planned area provide the employment and the 
rising standard of living which was demanded 
by the electorate and promised to them by 
politicians ? That was doubtful calculatively, 
in view of the interdependence of all countries 
and the immense pull which the U.S.A. could 
now exert economically and politically. 

Sir Theodore thought that there did not seem 


trade and the new intervention of the State; 
it all depended upon the objectives which it wag 
intended should be pursued as a consequence of 
nationalisation. Whether industry — was 
nationalised or not, we could not keep our 
hold on world markets unless we produced 
what others desired and sold those products at 
prices which our customers were prepared to 
pay. We should certainly not contemplate 
retaining our hold on overseas markets by 
starving the home market ; the ideal was surely 
an increase in production sutlicient to take care 
of both. Apart from technical progress, Sir 
Theodore concluded, flexibility and adapt- 
ability were still the prime requisites for an 
adequate overseas trade policy. 


British Overseas Trade 


Statistics relating to the trade of the 
United Kingdom in the month of June were 
published on Friday last (H.M. Stationery 
Office, price 4s. 6d.), and reveal a fall in the 
value of exports when compared with the three 
preceding months. The total value of United 
Kingdom goods exported in June was 
£64,983,545, which was approximately 
£20,000,000 below the figure recorded for May. 
It is suggested that more than half this decrease 
may be attributed to the shorter working month, 
for there were five Sundays and two general 
holidays in June. On the other hand, it is 
pointed out that, according to present indica- 
tions, the export total for July may well exceed 
the very good one for May. Imports in June 
reached a total of £102,458,140, compared with 
£115,870,481 in May, a decrease which was 
rather less than expected, in view of the shorter 
month. 

Exports of iron and steel and manufactures 
thereof amounted to 194,914 tons, compared 
with 255,513 tons in May, but were still con. 
siderably higher than the 1938 monthly average 
of 159,656 tons. Exports in the machinery 
group totalled 33,898 tons, compared with 
47,173 tons in May, and thus fell below the 
1938 monthly average figure of 38,272 tons. 
Motor-car exports were well maintained in 
June, and numbered 5537, corresponding to a 
daily rate of 240. The number of commercial 
vehicles, other than tractors, exported during 
the month was 1578. It is not possible to quote 
volume figures for electrical goods and appa- 
ratus, but the value of exports in this group 
during June was £2,654,586, compared with 
£3,572,746 in May. Coal exports in June were 
359,449 tons, compared with 369,757 tons in 
May, and a monthly average of 2,988,019 tons 
in 1938. 


Employment in the Engineering Industry 


A question addressed to the Minister 
of Labour last week asked for information as 
to the number of men, women and apprentices 
employed in the engineering industry in 1938 
and at the present time, the percentage differ- 
ence in wages paid in 1938, and at the present 
time, taking 1938 as 100, and the percentage 
increase in the cost of living in the same period. 

The Minister’s reply stated that the esti- 
mated numbers of insured persons employed 
in the engineering, motor vehicle and aircraft 
industries at mid-1938 and the corresponding 
number, together with one-half the number of 
women in part-time employment, at May, 1946, 
were :—Men and boys, mid-1938 1,138,700, 
May, 1946, 1,364,300; women and girls, mid- 
1938, 123,000, May, 1946, 352,000. Particulars 
were not available’as to the number of appren- 
tices included in the figures. The percentage 
increases in average weekly earnings in the 
same industries between October, 1938, and 
January, 1946, were :—Men over twenty-one, 
57 per cent; youths and boys under twenty- 
one, 61 per cent ; women over eighteen, 94 per 
cent; and girls under eighteen, 75 per cent. 
The increase in the cost of living, as shown by 
the official index figure between October Ist, 





to be any necessary opposition between the 





disequilibrium, and to expand Anglo-Belgian 


continued growth of British prosperity and 


1938, and January Ist, 1946, was 31 per cent. 
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French Engineering News 
(From our French Correspondent) 


Paris, July 19th. 


During the second quarter of 1946, one 
million tons of steel were distributed, and in 
the third quarter an additional 100,000 tons will 
be available, but the demand is for 2} million 
tons. The main reason for disparity between 
supply and demand is the insufficiency of coal. 
Out of forty-six blast-furnaces in working 
order in Lorraine, only thirteen are actually 
being used. Two Martin furnaces have also 
been restarted. In the North increased coal 
allocations have enabled a blast-furnace to 
start, resulting in increased production of 
steel and strip. At Le Creusot, by last 
April, monthly steel production was already 
125 per cent. of 1938 production, and, in 
addition, seven steam locomotives and two 
electric were turned out each month. The 
Acieries de Denain et Anzin have started work- 
ing a second blast-furnace, but coke allocations 
are not sufficient and production has slowed 
down temporarily. At the moment in the two 
main steel divisions at Mont Saint Martin 
there are in operation two blast-furnaces, two 
Martin furnaces and one battery of fifteen coke 
ovens; at Thionville, two blast-furnaces, one 
electric oven, one battery of twenty-four coke 
ovens are in operation. 

. 7 * 

The Venissieux plant has just published 
its report covering the first fourteen months 
of its administration following confiscation. 
Most of the buildings of the plant were damaged 
by bombardment, and normal work only 
started in spring, 1945. Owing to difficulties 
in obtaining supplies, contracts with the 
S.N.C.F. were only taken up towards the end 
of 1945, but by the beginning of 1946 direct 
contact was made with constructors of rolling 
stock. Orders given for three years, mainly 
by the S.N.C.F., include 70 tenders, 34P ; 600 
U.S.A. lorries, type KKu; 625 food lorries ; 
and 2 double electric tractors. An agreement 
to repair carriages and lorries to a total of 
60,000 hours a month has been reached. 

Production has increased and continues to 
progress with almost the same labour. During 
1943 and the beginning of 1944 the plant com- 
pleted an average of 21,000 hours on lorry 
repairs a month, whereas during the past four- 
teen months the average was 37,000 hours, 
rising to 50,000 hours in 1946. In fourteen 
months 213 lorries and 16 tenders were delivered 
to the S.N.C.F. , 

Reconstruction of a large part of the damaged 
plant has taken place over 40,000 square metres 
of covered surface. 

* * * 

The engineering industry is protesting against 
incorrect statements regarding the average age of 
machine tools in the industry, contending that 
even machines over thirty years old can 
still give satisfaction. In spite of war 
damage, French industry, they say, has 
great possibilities. In the course of a meeting 
of the Mechanical Federation conditions for 
equipping the industry were considered, but 
it was pointed out that very good work was 
being done while awaiting modernisation. At 
the Utrecht Fair thirty French exhibitors took 
orders for 120 million frances, while at Lyons, in 
seven days, 1 milliard francs of orders were 
taken. 

In spite of the occupation progress has been 
made. The French are claimed to be in the 
forefront in utilising marine power turbines 
(of 35,000 h.p.), conduits (3 m diameter for 
400 m fall), pressure and superheating in 
thermic machines, &c. 

Progress is also being pushed in electrical 
construction. Plant is largely sufficient to 
meet demands, and the greatest. difficulty is 
in procuring raw materials to produce high- 
quality products. As in the electrical industry, 
the textile industry produces diverse goods, 
and three main objects have been formu- 
lated: (1) full employment of material, 
(2) maximum extension of automatism, 
(3) increased speed of machines. The re- 
equipment plan provides for outlay of 34 


Notes and 


Air and Water 


THe Liresoat Service.—In the twelve months 
from the end of the war in Europe, lifeboats of the 
Royal National Lifeboat Institution rescued 677 
lives. This is an average of fifty-six # month, and 
is only fifty lives less than were rescued in the final 
twelve months of the war. 


AIRPORTS IN ARGENTINA.—Projects for the con- 
struction of six major airports throughout Argentina 
have now been decided upon by the Government, 
according to Foreign Commerce Weekly. The sites 
of these new airports will be at Cordoba, Salta, 
Resistencia, Comodoro Rivadavia, Formosa, and 
Clorinda, and they will be additional to the new 
national airport at Eziza in the Buenos Aires 
Province. 

OrE AND CoaL Dock at ToLepo.—Dredging 
operations are being undertaken as a preliminary 
to the construction of an ore and coal dock at 
Toledo, Ohio. According to Engineering News- 
Record, dredging will result in the removal of 
1,500,000 cubic yards of soil from the bottom of 
Maumee Bay. A proposal had been submitted 
which would utilise this material for the con- 
struction in the centre of the bay of a triangular 
island and a mooring basin large enough to accom- 
modate eighty vessels. 


SoutH Wates Ports Satine List.—After an 
interval of nearly seven years, the Great Western 
Railway has just issued its South Wales Ports 
sailing list for the convenience of manufacturers, 
merchants, shippers and others interested in imports 
and exports of goods to and from the United 
Kingdom. The list will be issued monthly (price 6d.) 
and in addition to a record of the vessels, names of 
owners, agents and ports of sailing, contains much 
useful information regarding routes, labour, storage 
and tidal predictions for the ports. 


REQUISITIONED SxHips.—At a recent meeting of 
the Chamber of Shipping of the United Kingdom, 
questions relating to the reconditioning and re- 
delivery of ships which were on requisition to the 
Government were considered. Sir Joseph P. 
Maclay, the President, stated that the way was now 
clear for finalisation of the reconditioning settle- 
ments, and documents were being circulated to liner 
owners. The Tanker Negotiating Committee and 
the Deep Sea Tramp Negotiating Committee 
respectively had approved settlements for vessels of 
5000 tons deadweight and over. 


Unton-CastLeE Suips.—In the course of his 
speech at the recent annual general meeting of the 
Union-Castle Mail Steamship Company, Ltd., the 
chairman, Sir F. Vernon Thompson, Bart., said that 
redelivery of vessels requisitioned by the Govern- 
ment throughout the war under the liner requisition 
scheme began in March, and all the company’s 
cargo vessels were now free of requisition, thus 
enabling the resumption of cargo services to South 
and East Africa from the United Kingdom and from 
the U.S.A. The company has a fleet of seven 
wholly refrigerated vessels designed especially for 
the conveyance of fruit from South Africa. Its 
passenger vessels, which had all been engaged on 
Government service and had undergone considerable 
internal alteration, were still retained by the 
Government on requisition. The ‘‘Cape Town 
Castle”’’ had just been released from United 
Kingdom government service and was now being 
reconverted for normal service. Another vessel was 
expected shortly to be similarly released, and it was 
hoped that these vessels would be back in the 
company’s service about the end of the present year 
and that the other vessels of its passenger fleet 
would follow them as soon as possible thereafter. 


Miscellanea 

METALLIFEROUS MrniInNGc.—The Parliamentary 
Secretary to the Ministry of Fuel and Power stated 
on Tuesday, July 9th, that Lord Westwood had 
accepted an invitation to act as chairman of a 
committee of enquiry into the metalliferous mining 
industry. The full constitution and terms of 
reference of the committee would, he added, be 
announced shortly. 


Iron AND STEEL ScraP.—The Minister of Supply 
has made the Control of Iron and Steel (No. 51) 
(Scrap) Order, 1946, which comes into force on 
July 29th. The Order increases the maximum 
prices of iron and steel scrap to meet the recent 
increase in rail freight rates. The increases vary 
from 5d. to 1s. 6d. a ton, according to the district. 





mnilliard francs for 1946 and 1947. 





Memoranda 


| _ 


Tse Late Mr. Norman Hit1i.—We record with 
regret the death at Sonning-on-Thames on July 
17th, of Mr. Norman Hill, a director of the Renold 
and Coventry Chain Company, Ltd., Didsbury, 
Manchester. With his brother, he established in 
1896 the business which was later known as the 
Coventry Chain Company, Ltd. In 1930 this firm 
was merged with Hans Renold, Ltd., taking the 
title of the Renold and Coventry Chain Company, 
Ltd. 


FIBREBOARD PACKING CasES.—Fibreboard pack- 
ing cases are now established as the almost universal 
form of outer package for a variety of goods for 
road, rail and sea transport. They are, however, 
often erroneously termed ‘‘ cartons,” which word 
has been in use for many years to describe the 
smaller folding cardboard box. The application 
of this term to fibreboard packing cases—the 
stout, heavy outer containers designed to carry 
weights up to 1 cwt or more—is, to say the least, 
confusing. It is important, therefore, in the 
interests of good packaging that a definite dis- 
tinction should be made between light folding 
cartons and packing cases which are designed, both 
as regards material and construction, as outer 
containers. 


Tue Society or INvENTORS.—A branch of the 
Society of Inventors has been formed recently in 
Birmingham. At the inaugural meeting in the 
Chamber of Commerce Building, Mr. Christopher 
Drabble said that the establishment of this third 
branch of the Society, was an indication of the 
widening interest in the subject of invention. It 
also reflected the growing support among inventors 
for the determined effort which the Society was 
making to remove some of the burdens and obstacles 
which beset the free-lance inventor. It is intended 
to hold regular meetings at the Chamber of 
Commerce, and it is hoped to establish the same 
link there, between inventors and manufacturers, 
as has already been done in Liverpool and 
Manchester. 


“*B.T.H. Reminiscences.” —To commemorate 
its jubilee, which occurs this year, the British 
Thomson-Houston Company, Ltd., Rugby, has 
published a volume of reminiscences, which covers 
the outstanding events in the company’s history. 
The volume, which has been produced and illus- 
trated in an attractive style, was compiled by Mr. 
H. A. Price-Hughes, and has been written primarily 
in the interests of the B.T.H. Company’s employees 
who have made its history. The volume may be 
justifiably regarded as a permanent record of the 
men who have built up a large and complex 
organisation, and of some of the outstanding tech- 
nical achievements in the first half century of the 
company’s history. The introduction concludes 
with the words: ‘‘ What has been done in the first 
fifty years is perhaps the best guarantee that could 
be desired of success in the greatly changed con- 
ditions which will be met in the second half century 
of the company’s career.” 


BuILDING MATERIALS AND COMPONENTS.—The 
Electricity Commissioners have been notified by 
the Ministry of Works that it has now been decided 
to extend the classes of work for which materials 
can be supplied by merchants without formality 
(beyond taking a reasonable precaution to satisfy 
themselves that the requirement is genuine) to cover 
the following categories :—urgent repair of sanitary 
breakdowns where the health of the occupants 
might otherwise be endangered ; the repair of the 
building to avoid imminent collapse of a defective 
part of the structure. This may include painting 
for protective purposes where there would otherwise 
be danger of disintegration, and minimum repairs to 
maintain weathertightness ; the essential repair of 
defective gas, electrical and water services, drains 
and sewers, where the whole or part of the installa- 
tion is either out of use or in a dangerous con- 
dition ; the replacement of defective stoves, fires, 
boilers, water heaters and other essential equipment 
in order to make the premises fit for occupation ; 
and urgent works required by statutory notice. 
The Commissioners understand that merchants 
supplying goods for these purposes will receive 
priority if necessary to assist them in obtaining 
replacements; that such priorities will be issued 
upon application to the Regional Materials Officer 
of the Ministry of Works at the end of each month ; 
and that so far as possible merchants have been 
requested to make these applications through their 
Trade Association, though there is nothing to prevent 
them from applying direct if they so wish. It is 
emphasised by the Ministry of Works that this 
emergency scheme is not intended to apply to 





Copies of the Order (S.R. & O., No. 1101, 1946) may 
be obtained from H.M, Stationery Office. Price 1d. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institution of Electrical Engineers 
Saturday, August 24th.—SoutH Mripuanps STUDENTs: 
Visit to the Film Studios at Denham. 2.30 p.m. 


Institution of Mechanical Engineers 

Saturday, August 24th-—-N. WrsTERN GRADUATES, 
Visit to Metropolitan-Vickers Electrical Company: 
Ltd., Trafford Park, Manchester. 


Institution of Mining and Metallurgy 
Wednesday, September 25th.—Visit to the Anhydrite 
Mine, Sulphuric Acid Plant and Sulphate Plant at 
Billingham, Co. Durham. 


Institution of Naval Architects 


Tuesday, Wednesday and Thursday, September 24th, 25th 
and 26th.—Glasgow Autumin Meeting. 


International Technical Congress 


Monday, September 16th to Saturday, September 21st.— 
International Technical Congress at Paris. 


London Association of Engineers 


Saturday, August 24th.—Visit to Kodak, Ltd., Weald- 
stone, Harrow, Middlesex. 3 p.m. 


Stephenson Locomotive Society 
Saturday, August 10th.—Visit to Longmoor Military 
Railway. 3.15 p.m. 
Saturday, August 17th.—Visit to Crewe Works, followed 
by lineside traffic observation, L.M.S.R. 9.30 a.m. 
Saturday, August 31st.—Morning visit to Derby Works, 
L.M.S.R. Running Sheds in afternoon. 
Saturday, September 14th.—Visits to Stewarts Lane and 
Nine Elms Running Sheds, Southern Railway. 
Monday, Septemder 16th.—Visits to Running Sheds at 
Carlisle, L.M.S. and L.N.E.R. 
Saturday, September 21st.—Visit to Cowlairs Works and 
Running Shed, L.N.E.R. 








Personal and Business 


Lorp Luoyp has joined the board of Horseley 
Bridge and Thomas Piggott, Ltd. 

Dr. D. F. Twiss has retired from the position of 
chief chemist of the Dunlop organisation. 

Dr. 8. WERNICK has been elected President of the 
Electrodepositors’ Technical Society for the year 
1946-47. 

Mr. V. Z. DE FERRANTI has been elected President 
of the Institution of Electrical Engineers for 
1946-47. 

Mr. E. H. Forp, M. Inst. C.E., has been elected 
President of the Institution of Municipal and County 
Engineers. 

THE SOUTHERN RaiLway announces the retire- 
ment of Mr. Conrad Gribble, M. Inst. C.E., deputy 
chief civil engineer. 

Mr. R. T. Parry, A.M.I.E.E., Assoc. I. Mech. E., 
has been elected President of the Engineer Sur- 
veyors’ Association for 1946—47. 

Mr. J. A. Matruews, A.M.I. Mech. E., has been 
appointed chief engineer to the Eagle Star Insurance 
Company, Ltd., 1, Threadneedle Street, E.C.2. 

Dr. Epwinx Grecory, chief metallurgist of 
Edgar Allen and Co., Ltd., has been elected Presi- 
dent of the Institution of Engineering Inspection. 

SHEFFIELD STEEL Propvucts, Ltd., announces 
the appointment as directors of Mr. Joseph Walker, 
Mr. Kenneth Nightingale and Mr. George H. Bird. 

Mr. G. Riptey Watson, M.I.N.A., M.I. Mar. E., 
has been appointed a director of Jacobs, Barringer 
and Garratt, Ltd., naval architects and consulting 

engineers. : 

Mz. T. A. SepGwick has retired from the position 
of chief electrical engineer, Vickers-Armstrongs, 
Ltd., Barrow, after more than forty years’ service 
with the company. 

NEWTON, CHAMBERS AND Co., Ltd., announce the 
appointment as a local director of Mr. G. G. Ibbot- 
son, Chairman of the Thorncliffe Works Managers’ 
Advisory Committee. 

JOHNSON AND Puitiies, Ltd., announce that they 
have opened a Northern Ireland depot at 38, Bed- 
ford Street, Belfast (telephone, Belfast 21379). Mr. 


the United Kingdom. 


appointed to the Wheatstone Chair of Experimental 
Physics in the University of London, tenable at 
King’s College, in succession to Sir Charles Ellis, 
who has joined the National Coal Board. 


Mgssrs. CoopE, Wiison, VauGHAN-LEE AND 
GWYTHER announce that, from August 12th, they 
are taking into partnership Sir Peirson Frank, 
M. Inst.C.E. The firm will carry on business 
under the name of Coode, Vaughan-Lee, Frank and 
Gwyther, and will return on August 12th to 9, Vic- 
toria Street, S.W.1. 


Mr. W. F. WrrHers has been appointed works 
director of the Hercules Cycle and Motor Company, 
Ltd., Birmingham, on the retirement from that 
position of Mr. J. H. Furniss. Mr. T. A. Yapp will 
continue as works manager of the Manor Mills 
factory and Mr. P. J. Lester as works manager of 
Rocky Lane factory. 

PaTERSON HUGHES ENGINEERING Company, Ltd., 
announces that a separate company has been 
formed in South Africa under the title of Paterson 
Hughes Engineering 8.A. (Pty.), Ltd., P.O. Box 811, 
Johannesburg. Mr. D. Cherry Paterson has been 
appointed chairman, and Mr. W. Morison Philip 
managing director. 

Mr. GLEESON E. Rosrnson, C.B., has been 
appointed Chairman of the Appeal Tribunal con- 
stituted under the Road and Rail Traffic Act, 1933. 
Sir Henry Piggott has been appointed traffic com- 
missioner for the Metropolitan Traffic Area, and 
Mr. F. Gordon Tucker has been appointed Chairman 
of the Commissioners for the South-Eastern Traffic 
Area. 








GAUGE AND Toot Makers’ AssociaTion.—The 
Gauge and Tool Makers’ Association is planning a 
visit of its members to the International Fair in 
Prague, which will be open from September 15th 
to 22nd, 1946. The Association is also arranging for 
a@ party of directors of member-firms to visit the 
United States of America next year, the visit to 
coincide with the annual exhibition and convention 
of the American Society of Tool Engineers. 


BraziLian ORE DeEposit.—Plans for exploring 
large undeveloped deposits of high-grade iron ore 
in the Brazilian territory of Amapa, north of the 
Amazon river, were announced a short time ago by 
the Hanna Exploration Company. According to 
The Iron Age, about a year of intensive work must 
be done on the territory before it can be decided 
whether the operation will justify the large capital 
expenditure required for installing mining equip- 
ment and building railway and dock facilities at 
Cacapa where the ore would be offered for sale to 
world markets. The Amapa ore deposits are in the 
district of Santa Maria, and geologists believe that 
they may contain extremely large tonnages of high- 
quality ore recoverable by open-pit mining. 


AMERICAN [Ron ORE PropvucTion.—Production 
of iron ore in the U.S.A. in April was double the 
March total, but was only one-fourth as large as 
that for April, 1945. A total of 2,191,667 gross 
tons was mined in April, compared with 1,095,861 
tons in March, 1946, and 8,199,891 tons in April, 
1945. The Lake Superior district produced and 
delivered 1,230,534 tons and 1,191,961 tons respec- 
tively, compared with 7,022,851 tons and 8,069,684 
tons respectively a year ago. Although there was 
an early opening of the Great Lakes shipping season, 
only a small tonnage was moved in April because 
of the iron ore strike, which had been in effect since 
February 8th, thirty days after the beginning 
of the steel strike. By the middle of March the 
Oliver Iron Mining Company, the largest producer, 
and the Inter-State Iron Company had signed agree- 
ments with the C.I.0. and resumed production. 
These operations accounted for virtually the entire 
output of the district in April ; no production being 
reported from Wisconsin. By May 25th eleven 
companies, representing 93 per cent of the annual 
shipping capacity of the Lake Superior region, had 
signed agreements with the union. Production of 
iron ore in the South-Eastern States during April 
was at approximately the same rate as in March. 
Alabama produced 2 per cent less than in the 
previous month and Georgia and Virginia, together, 
7 per cent more. The United States production of 
iron ore during the first four months of 1946 totalled 
6,029,607 gross tons, compared with 16,192,480 tons 
during the same period of 1945. Deliveries from 
mines and mills through April, 1946, amounted to 
4,482,002 tons, compared with 13,531,861 tons in the 
first four months of 1945. Stocks of iron ore at 
mines totalled 6,543,115 tons at the end of April, 
compared with 6,492,251 tons at the end of March. 
According to the Bureau of the Census, imports of 
iron ore in April totalled 111,329 gross tons. Of the 
imports, Chile supplied 68,500 tons, or 62 per cent, 
and Algeria and Tunisia each 10 per cent. The 
remainder was received from Canada, Norway, 
Greece, France, French Morocco, Italy, Mexico and 


Proressor J. T. RANDALL, F.R.S., has been 


406 ... «+» Non-Ferrous Metal Seine Mill 


XXXI-66 


XXV-12 


XXXII-88 ... 


Reports on German Industry 





Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German Industry listed 
below can be obtained from H.M. Stationery Office at the 
prices stated. 

No. of 
report. 


B.1.0.8.: 

420 .» «+» Textile Auxiliary Products of 
Chemische Fabrik  Pfersee 
G.m.b.H., Augsburg 1 1 

ee” ess. as Textile Auxiliary Products, Manu- 
factured by I.G. Farbenindustrie, 
Ludwigshafen ... 3 2 

424 vs «se Chemische Fabrik Dr. Jacob, 

Bad Kreuznach: Manufacture 
of Carbon Bisulphide, Thiourea 
and Ammonium Thiocyanate... 3 2 

429 -» «. German Electro-Plating  In- 
dustry .. 8 9 

436 «+» «» Enzyme Products and “‘Acrisin” 
Finishing Agents for Textiles : 

Réhm und Haas, G.m.b.H., 
Darmstadt . = 3 

447 ... «. Interrogation ‘of Dr. Otto Roelen, 
of Ruhrchemic A.G.: Fischer- 
Tropach Process; Information 
Concerning the Synthesis and 
Other Developments ; the OxO 
Synthesis ... 

450 ... « Gesellschaft fiir Teerverwertung 
m.b.H., Duisberg-Meiderich and 
Castrop-Rauxel : Crude Tar Dis- 
tillation and riecietnce tied of 
Products... wi liad? akan 1. OM 

454 «+ «. Report on Mac hinery : For the 
Manufacture of Viscose and 
Spinning of Continuous Fila- 
ment and Staple Fibre in 
Germany . 

460 +» « Pyrotechnics, ‘with ‘Special ‘Refer- 
ence to Marker Bombs : Interro- 
gation of Dr. Feistel a Ey 

461 --» «+ Germany Pyrotechnic Industry : 

Some Factories Visited... tJ 

462 --» «+ Impact Extrusion: Visits to 
Herlan (Karlisruhr) and Vere- 
inigte Deutsche Metallwerke 
(Nuremberg) i 

463 ... ss: Miscellaneous Technical Informa- 

tion on the Development of 

Pyrotechnics... z 3 

464 ... ss German Pest Control Tudustry : 

Pflanzenschutz-Stahler, Erbach- 

Rheingau; Plant Protection 

Compounds... Se ele 

470 .-» «+ Specialised Ceramic Materials, 

with Particular Reference to 

Ceramic Gas Turbine Blades ... 3 2 


Post 
Title. free, 
8. d, 


<4 


F.1A.T.: 

414 ..» «+ Industry of Germany and Other 
Occupied Countries: Fats, Oils, 
and Oil Seeds... See a 
426 --» «+ Interrogation of Dr. Pier and 
Staff, ; Farbenindustrie 
A.G. Ludwigshafen / /Oppau : 
Miscellaneous formation of 
Interest to the Petroleum In- 
dustry ap Gee! “beg ae ae, 


to 


Dise Valve Engine, Junkers 
oa Engine, Model Jumo 


~ 


296 .-» «+ German Non-Ferrous eee 
Base) Foundry Industry ... ll 3 
375 «+ «» The Wrought Light Alloy In- 
dustry inthe Ruhr ... . 6 8 
452 «+» «+ Textile Machinery : Reports on 
Machinery for Drying Silk, 
Rayon and Cotton in Piece 
Form ... 4 
467 -. « German Secondary Battory In- 
dustry 3. 1 


F.IL.A.T.: 


to 


Practice in Germany.. 
C.1.0.8.: 
Notes on Aircraft Gas Turbine 
Engine Developments at Jun- 
kers, Dessau and Associated 
WECOOND ie sis ves es ese FY 


392... ... Welding of Aluminium and Alu- 


minium Alloys, with Particular 
Reference to the Manufacture of 
Pressure Vessels.. 3 2 


402 «.- «+ Rolled Non- Ferrous “Metal In- 


dustriesinGermany... ... ... 9 9 


C. Lorenz A.G.: Radar and 
Radio Equipment, Details of 
Organisation m4 
Stassfurter Rundfunk, Stassfurt : 

Guided Missiles . se 4 


C.1.0.8.: 


B.1.0.8.: 
58 ... Carbon Electrodes, I.G. Farben, 
Griesheim ... 2 3 


353 «+» « Preparation of 5—Diethylamino- 


pentanol-2 by the ae Pro- 
cess” 0 7 


356 Papin ae Characterisation “of “Butadiene 


Catalysts by X-Ray and Chemi- 
cal Analysis : j 


458 ae oa ee Catenie Industry of Ger- 


many 4 8 


480... ... German ‘Spectacle Frame Indus- 








W. Reay is in charge of the depot. 


try oe itis Te 








ie 
¥ 
% 


bent eS Ry 


EIEN OML seek 


eae rR SARIN TY at SADT 


LiSpany 


staailethunic seen ials ecuhagitase 


RDN PTO HES OIE ey sey 


SES 2 


ae 


ar UE Cid tat 


aa 





A 


Tr 


the | 
five, 
coun 
Prio! 
had 

othe 
from 
and 

Wes 
Advi 
Dep: 
at Li 
Pres 
Nove 
Surv 
tutic 
Fell 
Past 
The 
him 
app 
of Vv 
acti 
depé 
und 
latio 


L.C. 


the 
tunr 


60 1 
of s 
Oth 
Puti 
wort 
app 
Wat 
new 
resp 
sche 
serv 
inch 
the 

on | 
war, 
road 
Civi 
Add 
last. 
tude 
perf 
July 
on Tr 
rend 
Lon 


Nev 
sy 
mitt 
by | 
pres 
inte! 
yeal 
phy: 
new 
ing 
fost 
to t 
repo 
whit 
for 
obv: 
cure 
elec 
loca 
dist: 
Ano 
caps 
and 
loge 
sub: 
‘On 
poi 
ind 
dep 
and 
per 








to 





#4 
# 
% 

Fi 


SIE a 


OB Mae Bry 


ee eh 


20S ce 


ihe 


SESS Raa ES SR ie 


Ait S90 


PRR thes BN ac ae eas 


MSS Ns ERE Bas Ge 


Se 


eR Lad 


ts uitievecdy sign 


TES Saale: 


i 
i 




















Ava. 2, 1946 


THE ENGINEER 





91 








— 
—— 





A Seven-Day Journal 


Sir Peirson Frank’s Retirement 


Tue London County Council has announced 
the retirement, on reaching the age of sixty- 
five, of Sir Peirson Frank, its chief engineer and 
county surveyor for the past sixteen years. 
Prior to taking up this appointment, Sir Peirson 
had served for about twenty-eight years with 
other local authorities, coming to the L.C.C. 
from Liverpool, where he had been city engineer 
and surveyor, honorary surveyor to the South- 
West Lancashire Regional Town Planning 
Advisory Committee, and special lecturer in the 
Department of Civic Engineering and Hygiene 
at Liverpool University. Sir Peirson was elected 
President of the Institution of Civil Engineers in 
November last, and he is also a Fellow of the 
Surveyors’ Institution, a member of the Insti- 
tution of Municipal and County Engineers, a 
Fellow of the Royal Sanitary Institute, and a 
Past-President of the Town Planning Institute. 
The honour of Knighthood was conferred upon 
him in 1942. From the time of Sir Peirson’s 
appointment to the L.C.C. up to the outbreak 
of war there was a period of considerable 
activity in the work of the chief engineer’s 
department. Amongst the works carried out 
under his direction may be mentioned the instal- 
lation of modern power units at seven of the 
L.C.C.’s large main drainage pumping stations, 
the construction of an appreciable mileage of 
tunnel sewers, new purification works to treat 
60 million gallons a day, and the manufacture 
of sludge gas at the Northern Outfall works. 
Other important works were the widening of 
Putney Bridge, the building of a new Wands- 
worth Bridge, and, in co-operation with the 
appointed engineers, the demolition of the old 
Waterloo Bridge and the construction of the 
new one. In addition, Sir Peirson has been 
responsible for a number of road improvement 
schemes and housing developments. He has 
served on several Government Committees, 
including the Highways Research Board and 
the Ministry of Transport Experimental Work 
on Highways Committee. During the recent 
war, he was co-ordinating officer for repairs to 
roads and public utility services in the London 
Civil Defence Region, and his Presidential 
Address to the Institution of Civil Engineers 
last November conveyed some idea of the magni- 
tude of the tasks which he was called upon to 
perform. At its meeting on Tuesday last, 
July 30th, the London County Council placed 
on record its high appreciation of the services 
rendered by Sir Peirson to the Council and to 
London. 


New Towns Committee’s Final Report 


THE final report of the New Towns Com- 
mittee was published on Wednesday, July 31st, 
by H.M. Stationery Office. Lord Reith has 
presided over the Committee which presented 
interim reports in January and April of this 
year. This final report deals not only with the 
physical tasks involved in the construction of 
new towns, but also with the problem of found- 
ing the social structure of a new town and 
fostering its corporate life. In a section devoted 
to the selection of sites for new towns, the 
report includes a number of physical features 
which have to be taken into account. It says, 
for instance, that an adequate water supply, 
obviously indispensable, is not universally pro- 
curable. Other major supply services, such as 
electricity and gas, if not already provided 
locally, can usually be brought in from no great 
distance, or new works. can be constructed. 
Another observation is that the site should be 
capable of being drained without excessive cost, 
and that there should be no flooded or water- 
logged undrainable land, or low-lying land 
subject to flooding, within the building area. 
On the subject of industrial zones, the report 
points out that the areas required for different 
industries vary widely. For a town mainly 
dependent on manufacturing industries of light 
and medium types, an area of about 100 acres 
per 10,000 of total population should be 





reserved until closer estimates can be made of 
the trend of demand. In general, it is con- 
sidered that sites for the smaller factories will 
require a depth of at least 200ft with a rear 
access road ; and for larger factories a depth of 
from 300ft to 500ft, so arranged that a double 
depth is possible in some cases. Part of the 
report deals with the execution of the plan for 
new towns, and amongst the many observations 
made is one relating to cost. Assuming a town 
of approximately 50,000 persons, the total cost 
may be estimated to be £27,000,000 to 
£36,000,000, made up, on the basis of a density 
of population in the built-up area of twelve 
persons to the acre, as follows :—Civil engineer- 
ing work, £6,000,000 to £7,000,000; house 
building, £12,000,000 to £15,000,000 ; all other 
building, including factories, £9,000,000 to 
£12,000,000. 


Six Veteran L.M.S. Locomotives 
Preserved 


Six veteran railway locomotives, whose lives 
amount to 414 years, have been “‘ reprieved ” 
by a decision of the L.M.S. Railway, in reviewing 
its post-war policy in this direction, to continue 
their preservation on the grounds of historic 
value. Owing to the difficulty of finding suitable 
accommodation and the cost of upkeep, how- 
ever, the L.M.S. has been compelled to decline 
a number of requests from railway enthusiasts, 
and representations from technical bodies, for 
the preservation of other historic locomotive 
types. The six veterans now reprieved were 
all retired from active railway work before the 
war, and have been in wartime storage at 
various places ; they will be located as follows : 
At Crewe locomotive works: the express 
engine ‘“ Cornwall,’’ built at Crewe to the 
designs of Francis Trevithick in 1847, with a 
single pair of driving wheels of 8ft 6in diameter ; 
and the former London and North-Western 
Railway express locomotive ‘‘ Hardwicke,” 
which played a prominent part in the railway 
race to Scotland in 1895. At Derby locomotive 
works: the former Midland Railway express 
engine ‘‘ No. 118,” designed by S. W. Johnson 
and built at Derby in 1897. At St. Rollox 
works, Glasgow: L.M.S. “No. 14010” (for- 
merly Caledonian Railway “‘ No. 123”), which 
on its withdrawal from traffic in 1935 was the 
last single driving wheel express engine in use 
in Great Britain; also locomotive ‘“ No. 103” 
of the former Highland Railway. The last- 
named engine at the time of its construction in 
1894 was the first of the 4-6-0 type to be 
employed on a British railway. It is intended to 
accommodate temporarily at Horwich works 
/~anes), pending eventual exhibition at Barrow- 
in-Furness, the sixth survivor, the ““Coppernob”’ 
four-wheeled locomotive introduced on the 
former Furness Railway in 1846. 


A Motor Car Pageant 


On Saturday last, July 27th, Their Majesties 
the King and Queen viewed, with many 
thousands of intecested onlookers, the cavalcade 
of veteran cars and other vehicles which formed 
part of the jubilee celebration of the Society of 
Motor Manufacturers and Traders. The veteran 
cars included an 1898 Benz, the 1875 Grenville 
steam coach, an 1898 34 h.p. Star, and 
an 1899 3} h.p. Wolseley. Other vehicles of 
note were a 1903 8 h.p. Siddeley, and a 
Sunbeam of the same year. There was also 
the oldest Rolls-Royce car, a 10 h.p. of 1905, 
a 1908 Austin 100 h.p. racing car, a 1912 
Morris-Oxford, and the famous Ford model “ T.” 
Among the speed record holders were to be 
seen the 1919-1920 Sunbeam 100 h.p., the 
holder of the 129 m.p.h. and 150 m.p.h. records ; 
and the 1927 Sunbeam 1000 h:p., the first car 
to exceed 200 m.p.h. © Segrave’s “Irving 
Special,” which attained 231 m.p.h. in 1929, 
was also to be seen, as was the Thomson and 
Taylor Railton car of 1250 h.p., which gained 








the land speed record in 1939 at a speed of 
369 m.p.h. Farm tractors of all kinds took 
part in the parade, and the Royal Air Force 
and War Department, the Metropolitan Police 
and the General Post Office, showed their 
special vehicles. Aircraft engines were repre- 
sented by the Rolls-Royce “ Battle of Britain ” 
“Merlin”? and the Derwent jet engine. In 
addition to these famous cars and engines, 
there was a complete display of the latest 1946 
cars, along with passenger transport vehicles of 
all kinds, 


A Fork-Lift Truck Demonstration 


On Monday, July 29th, by arrangement of 
the War Office and the Ministry of Supply, an 
interesting display of fork-lift trucks was given 
at the Central Ordnance Department at 
Feltham, Middlesex. The object of the demon- 
stration was to show the performance and 
capacity of British prototypes. Excellent 
facilities were available to show these trucks 
lifting stores and operating in a 12ft gangway, 
their small turning radius, store-raising capa- 
bilities, speed of travel, loading and move- 
ment. Among the British exhibits were 
Coventry-Climax trucks, the “ Merlift” truck 
of the Mercury Truck and Tractor Company, 
Ltd., the ‘‘Conveyancer” truck of Electro- 
Hydraulics (Messier), Ltd., and the “‘ Stacktruc ” 
of the Stockport Manufacturing Company, 
Ltd. American makes were represented by 
Clark trucks of the ‘‘ Towmotor” pattern, and 
high-capacity trucks up to 15,000lb. of the 
Locomobile, Hyster and Ross patterns. There 
was also on view a representative display of 
pallets in wood and steel and some box cages 
designed by the Ordnance Department for easy 
stacking. Of special interest were the steel 
pallets made in pieces for ease in shipping, 
which can be bolted or welded together on 
site. 


The Retirement of Mr. H. J. Gibbons 


THE retirement of Mr. Henry John Gibbons 
frém the managing directorship of Crossley 
Premier Engines, Ltd., of Sandiacre (formerly 
the Premier Gas Engine Company, Ltd.), after 
having served the company for over forty-eight 
years was recently announced. Mr. Gibbons 
joined the Premier Company in 1898, when it was 
formed to take over the business of Wells Bros., 
manufacturers of gas engines. At that time he 
was associated with Mr. Robert Armitage, of 
Leeds, and Mr. Robert (later Sir Robert) Mond, 
who were directors of the company, the former 
being chairman. Mr. Gibbons was appointed 
secretary in 1905 and was responsible for its com- 
mercial management. Under his guidance the 
company emerged from its financial difficulties. 
He was appointed a director in 1918 and some 
twelve months later the company came under the 
control of Crossley Brothers, Ltd. In 1932 he 
was appointed managing director and subse- 
quently to this he was invited to join the board 
of the parent company, which position he held 
until his retirement this year. For many 
years Mr. Gibbons was associated with the late 
Mr. J. H. Hamilton, B.Sc., and the combination 
of these two pioneers undoubtedly brought 
about the success of the company. Mr. 
Gibbons is a companion of the Institution 
of Mechanical Engineers, a member of the 
Institution of Production Engineers, and a 
fellow of the Chartered Institute of Secretaries. 
He was President of the Nottingham Institute of 
Secretaries and of the Nottingham branch of the 
Institution of Production Engineers, serving on 
the latter’s Council and its Research Committees. 
He is Honorary Treasurer of the Nottingham 
District Engineers and Allied Employers’ 
Association, and a member of the Advisory 
Committee of the Nottingham University 
College. In 1945 he was elected Honorary 
Treasurer of the National Institute for the 
Deaf, in London. We wish him many long 


years of happy retirement. 
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Historic Researches® 
AND ATOMS 


No. XV—CHEMICAL ELEMENTS 


Georg Ernst Stahl (1660-1734), to whom the 
origination of the phlogiston theory is commonly 
attributed, was born at Ansbach, and studied 
medicine at the University of Jena. In 1687 


tiated the theory. While his medical ideas made 
little impression on his contemporaries, his 
phlogiston hypothesis, although equally fanci- 
ful, became widely accepted, and resisted all 


he was appointed court physician to the Duke attacks for over half a century. The power of 
of Weimar, in 1694 he became Professor of its influence over most men’s minds is shown 


Medicine at Halle, and in 1716 he was made 
physician to the King of Prussia. He died at 
Berlin in May, 1734. In 1707 he published his 
‘**Theoria Medica Vera,’ a work in which he 
postulated the imaginative theory that the life 
of all creatures, except man, was regulated by 
mechanical laws, while the life and all the 
diseases of man were governed by his soul. The 
phlogiston theory was set forth in his ‘“‘ Experi- 
menta et Observationes Chemicae,”’ published 
in 1731. Others before him had conceived the 
broad idea that combustible substances con- 
tained a something which was dispelled from 
them on ignition, and that the emission of this 
something constituted combustion or calcina- 
tion. In some respects Stahl’s phlogiston was 
little more than the “soul” or “ spirit ’’ which 
the alchemists had assigned to metals and salts. 
Stahl, however, put life into the idea by giving 
the something a name, and by adducing experi- 
mental evidence which, he claimed, substan- 


by the credulity displayed in connection with 
the calcination of metals. Sometime after the 
phlogiston theory had become widely dissemi- 
nated, it was discovered that the calcination of 
a metal, far from diminishing its weight as a 
result of the emission of phlogiston from it, 
actually resulted in an increase of weight. The 
phlogistians were equal to the occasion. 
Phlogiston, they said, differed from all other 
known substances in that it consisted wholly or 
in large part of ‘‘ the principle of levity.” In 
other words, it possessed negative weight. 
This fantastic development of the original 
theory was duly accepted, but it did not 
remain current for long. The truth was about 
to be ushered in by Lavoisier, and the 
phlogiston theory, although it lingered on 
among the articles of faith of a few 
philosophers, even into the nineteenth cen- 
tury, was soon to be condemned by the 
majority as untenable. 





OUR centuries betore the birth of Christ 

two schools of thought prevailed among 
the Greek philosophers concerning the con- 
stitution of matter. One, led by Anaxagoras, 
believed that matter, like space and time, 
was infinitely divisible into portions which, 
however small, retained the nature of the 
original substance. The other school, headed 
by Democritus, adhered to the opposite 
doctrine, and contended that successive sub- 
division would ultimately yield particles 
which could not be split into still smaller 
particles. Democritus and his followers 
named these ultimate unsplittable particles 
“atoms,” and described them as being 
eternal, invisible, incorruptible, impenetrable 
and endowed with ceaseless motion. 

The divergence of the conclusions reached 
by the two schools originated in a difference 
in their theological outlook. Democritus and 
his followers were openly atheistic, and held 
that all physical phenomena were to be 
explained rationally without invoking the 
intervention of a divine agency. In their 
atomic philosophy they taught that the 
atoms, by virtue of their several and dis- 
tinctive properties, brought all forms of 
matter into being without the aid of a 
creator. ‘The Anaxagorans, on the other 
hand, believed in the existence of a Supreme 
Creator and contended that every form of 
matter had been separately created by Him 
and retained the indestructible characteristics 
which He had originally impressed upon it. 
Things were as they were because the Creator 
had made them so. To attempt to explain 
them farther was futile and impious. 

For the next two thousand years and more, 
speculation on the subject was marked by the 
same division of opinion, and remained closely 
interwoven with theological considerations. 

Descartes, in his public utterances, adhered 
to the Anaxagoran doctrine, and denied the 
existence of indivisible atoms of matter. 
That this view represented his real opinion on 





* Nos. I, II and III, on “ Friction,” ap; July 
14th, 21st and 28th, 1944; Nos. IV, V and VI, on “ The 
Mechanical Equivalent of Heat,’’ appeared September 
29th, October 6th and 13th, 1944; Nos. VII, VIII and IX, 
on “ Electro-Dynamics,”’ ap d March 9th, 16th and 
23rd, 1945; Nos. X, XI and XII, on “ The Ether Drift 
Experiments,” appeared August 3rd, 10th and 17th, 
1945; Nos. XIII and XIV, on “ Specific, Latent and 


the subject there is much reason to doubt. 
As a mathematician he must have realised 
that the Anaxagoran doctrine led nowhere, 
and that its acceptance left no opportunity 
for the application of mathematical analysis. 
In the power of such analysis to explain all 
physical phenomena, he had a lifelong burn- 
ing belief. It is difficult to reconcile that 
belief with adherence to a doctrine which 
assigned the ultimate explanation of every- 
thing to the Inexplicable. 

That Descartes at heart accepted the 
atomic philosophy of Democritus is strongly 
suggested by the fact that in private he 
seems to have been willing to admit that there 
might be particles which no human being 
could split, although their division was within 
the power of the Deity. But why did his 
public utterances differ from his private, and 
why even in his private utterances did he 
compromise on the question of divine inter- 
vention and shirk a forthright statement of 
his belief in the power of mathematical 
analysis to explain everything ? The answer 
to these questions seems to lie in his fear of 
treading along a path which he knew to be 
dangerous. Within his lifetime he had seen 
the harsh treatment which the Church had 
meted out to Galileo and Copernicus, and, 
being a devout Catholic, with no wish to 
become another martyr, sought to avoid 
giving similar offence to the authorities at 
Rome. The atomic philosophy of Demo- 
critus was still regarded as atheistic, and to 
avow full belief in it would have brought 
down punishment on Descartes’ head. By 
the careful regulation of his words and deeds 
—and with the aid of Cardinal Richelieu’s 
friendship—he succeeded in avoiding the 
clutches of the Inquisition during his life- 
time. Following his death in 1650 the Church 
revealed its opinion concerning the real 
trend of his views by promptly placing his 
published works on the “Index Expurga- 
torius.”’ 

Newton believed in the existence of in- 
divisible atoms of matter. Nevertheless, 
although free from the fear of the Inquisition 
which had haunted Descartes, he felt that 
the atheistic atmosphere which still clung to 


the difficulty by accepting the atoms and 
giving them Christian baptism. ‘It seems 
probable to me,” he wrote, ‘‘ that God in the 
beginning formed matter in solid, massy, im. 
penetrable particles, of such sizes and figures 
and with such other properties, in such pro. 
portions to space, as most conduced to the 
end for which he formed them; and that 
these primitive particles, being solids, are 
incomparably harder than any porous bodies 
compounded of them ; even so hard as never 
to wear or break in pieces : no ordinary power 
being able to divide what God Himself made 
one in the first creation.”” Here we have in 
general terms the conception of the atom 
which was to be adopted by the physicists of 
the nineteenth century, and developed by 
them with ever-increasing assurance of its 
truth until they were sharply halted by the 
discovery of radio-activity in the last decade 
of that era. 

An entirely different picture of the ulti- 
mate structure of matter was presented by 
Leibnitz, Newton’s great contemporary and 
rival. It is not easy to disentangle the 
physical from the mystical aspects of 
Leibnitz’s philosophy. He reduced every- 
thing—spiritual as well as physical, animate 
and inanimate—into terms of fundamental 
entities which he called “ monads.” By 
endowing the monads with one property or 
characteristic after another—giving them, if 
necessary, even sense and feeling—Leibnitz, 
not unnaturally, perhaps, succeeded in 
explaining everything in this world and the 
next, except the monads themselves. In 
their more strictly physical aspects—a section 
of his subject to which Leibnitz gave only 
secondary attention—the monads were “ the 
very atoms of nature,’ but, unlike the 
materialistic atoms of Democritus and New- 
ton, they had no mass. They existed purely 
as centres of force and had neither parts, 
extension nor figure. By “ force ”’ Leibnitz, 
in common with his contemporaries and 
many of his successors, meant vis viva, or 
energy as we now call it. Leibnitz’s philo- 
sophy, in spite of its mysticism, can therefore 
be said, with some show of reason, to have 
contained the germ of modern atomic theory. 
There are, however, no grounds for asserting 
that it did, in fact, play an important part 
in the development of that theory. 

By the middle of the eighteenth century 
discussion among natural philosophers con- 
cerning the ultimate structure of matter had 
become almost completely divorced from 
theological considerations. Broadly speak- 
ing, their views on the subject were in 
harmony with the atomic philosophy of 
Democritus, but in detail were so vague and 
misleading and so overcharged with inherited 
metaphysical conceptions that few people 
outside scientific circles could understand 
them, let alone criticise their theological 
aspect. ; 

If, as the Anaxagorans believed, every 
form of matter had been separately created 
and maintained throughout its subsequent 
history the characteristics impressed upon 
it at the Creation, then there could be 
nothing further to say in explanation of the 
difference between one kind of substance and 
another. Nor could there be any incentive 
to suspect and study a possible relationship 
between two substances or groups of sub- 
stances. For example, to the Anaxagorans 
the rusting of iron represented the coming to 
the surface of particles of rust substance 
previously existing in uniform mixture with 
the particles of iron substance. Rust and 
iron having been separately created, there 
was no reason to suspect—in fact, it would 
have been impious to suggest—that the rust 
was derived from the iron by a process equi- 





the atomic philosophy was a powerful deter- 





Atomic Heat,” appeared December 7th and 14th, 1945. 


rent to its general adoption. He overcame 


valent to contemporaneous creation. 
If, however, as Democritus argued, matter 
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were composed of indivisible, unalterable 
atoms, then it was obviously possible that all 
the substances in the universe might be 
formed from a relatively small number of 
different kinds of atoms united in varying 
proportion or in varying spatial arrange- 
ment. This view implied that a relationship 
might exist between substances which super- 
ficially appeared to have no connection with 
one another. It also opened up the possi- 
bility that changes observed to occur when 
two or more substances were brought 
together—including solution, or the contact 
of a substance with water and calcination, or 
the contact of a substance with fire—might 
be caused by a spontaneous rearrangement of 
the fundamental particles of the substances 
concerned. 

Among those who accepted the atomic 
doctrine, prolonged discussion was provoked 
by the questions : How many are the forms 
of fundamental matter from which all sub- 
stances in the universe are built up, and what 
aro they? Some of the ancient Greek 
atomists believed that there was only one 
primordial kind of matter and that the 
particles of one substance differed from those 
of another solely by reason of a difference in 
the number, size, shape and relative positions 
of the atoms of this primordial matter enter- 
ing into their composition. In other words, 
the difference between one substance and 
another rested entirely upon the arithmetical 
and geometrical characteristics of the atoms 
of primordial matter of which their particles 
were composed. 

A survival of this idea can be found in 
Newton’s words quoted above. He pictured 
the ‘primitive particles” of which all 
matter was formed as differing from one 
substance to another in their “sizes and 
figures ” and in their “ proportions to space ” 
—or spatial distribution. In specifying these 
purely geometrical characteristics, Newton 
seems to nave realised that he was tacitly 
committing himself to the doctrine of a single 
primordial kind of matter. Cautiously— 
probably as an afterthought, if we may judge 
from its slight misplacement—he inserted 
the parenthetical phrase “and with such 
other properties.’”” Thereby he left the door 
open to the possibility that there might be 
more than one kind of primordial matter, 
and that the characteristics of a substance 
might be determined by the particular kind 
of primordial matter, of which it was com- 
posed, in addition to the geometrical features 
of its atomic configuration. 

It might be supposed that Leibnitz’s views 
also represent a survival of the old Greek 
monist philosophy. This supposition would 
be erroneous. Some of the Leibnitzian 
“ monads ”’ were “ perfect” and some “ im- 
perfect,” some “ fully developed,” some as 
yet not so. Whatever be the meaning to be 
attached to these qualifications, it is evident 
that Leibnitz pictured the universe as being 
built up of monads of various fundamentally 
different kinds. 

The doctrine of a single primordial kind 
of matter propounded by the Greek monists 
was opposed by another school of Grecian 
philosophers, who contended that there were 
not one but four fundamental “ elements.” 
At first they held that these elements were 
mist, water, earth and fire. Later, after the 
existence of atmospheric air had been dis- 
covered, the first of these elements, mist, was 
changed to air. This idea is less fanciful 
than it may seem. For mist, or air, we may 
substitute-the modern term gas; for water 
we may read liquid ; for earth, solid; and 
for fire, heat. On this basis, it will be seen, 
these ancient philosophers held that every 
substance in the universe was composed of 
some combination or other of a primitive 
gas, a primitive liquid, a primitive solid and 


heat. The fourth element, heat, was, in their 
view, a material substance, just as were the 
others. 

It is easy to perceive the reason which lay 
behind this doctrine. To the ancients, change 
of state was by far the most obvious, and, 
from the point of view of the arts which they 
practised, by far the most important charac- 
teristic of matter demanding explanation. 
The conclusion reached, although erroneous, 
was simple ; each of the three states of matter 
represented one of three different funda- 
mental kinds of matter. The addition of a 
fourth element, fire, and its acceptance as a 
material substance, was a logical deduction 
from the observed fact that changes of state 
were associated with the addition or sub- 
traction of heat. 

To the four fundamental elements—air, 
water, earth and fire—Aristotle subsequently 
added a fifth. He called it ether and described 
it as an all-pervading active principle which 
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THE FOUR ELEMENTS OF ANTIQUITY 


endowed the four elements with the power 
of uniting with one another in various pro- 
portions to produce all the numerous sub- 
stances found in nature. It would clearly 
be wrong to look upon Aristotle’s ether as 
in any way the forerunner of the ether of the 
nineteenth century. It was conceived, it 
would seem, as a much-needed means of 
explaining the combination of the elements, 
and, as itself a material substance, was 
probably in the first instance pictured as a 
kind of mortar binding the atomic particles 
together. In this light, Aristotle’s ether may 
be regarded as a materialistic anticipation 
of modern ideas concerning intermolecular 
force. 

As the centuries went past, the ether as a 
fifth element ceased to receive much con- 
sideration, and the existence of four funda- 
mental forms of matter became the generally 
accepted opinion. As a result of a long, con- 
fused development of ideas inherited from 
the alchemists, the three primitive elements 
of the Greek philosophers, air, water and 
earth, had by the middle of the eighteenth 
century been changed into, or renamed, 
sulphur, mercury and salt, while the fourth, 
fire, survived as “‘ the matter of heat,” “‘ heat 
substance ”’ or “‘ caloric,”’ as it was eventually 
called. 

Mercury and salt represented the principles 
of liquidity and solidity just as water and 
earth had done in Grecian times. The reasons 








behind these two changes are no longer of 








general interest or of importance to the 
present discussion. The substitution of 
sulphur for air is, however, in a different 
category. It is essential to understand the 
reason behind it, because it is the key to the 
understanding of the important develop- 
ments in chemical science which occurred 
during the second half of the eighteenth 
cenvury and the early years of the nine- 
teenth. 

The prime point to note is that the 
chemists and physicists of, say, 1750 were 
ignorant of the composition of atmospheric 
air. Not only were they unaware of the fact 
that it consists of a mixture of nitrogen and 
oxygen; they did not know or suspect that 
such gases existed. To them the air was 
simply a fluid within which the globe was 
immersed, an inert substance which played 
no part in any chemical phenomenon. 

They knew of several kinds of air. Direct 
observation taught them that the air of cities 
differed from the air of mountain tops, and, 
quite correctly, they attributed the difference 
to the presence of innumerable particles of 
dust and other matter in the city air. Quite 
incorrectly, but very naturally, they extended 
this explanation to the other kinds of “ air ” 
with which they were acquainted. Some of 
these airs could be ignited and made to 
burn; others had a suffocating effect on 
living creatures. These “inflammable” and 
“‘mephitic ” airs were considered to be — 
atmospheric air mixed with particles of 
matter, the nature of which gave the airs 
their characteristic properties. One form of 
“ inflammable air” (actually hydrogen) was 
held by some philosophers, including Newton, 
to consist of common air mixed with iron 
particles on the ground that it could be pro- 
duced by the action of acids oniron. Similarly, 
“cuprous air” (actually nitric oxide) was 
thought to be common air charged with 
particles of copper, because it could be 
obtained by acting on copper with nitric acid. 

There was thus only one “ aeriform fluid ” 
—common atmospheric air. All other known 
“airs” were merely common air charged 
with particular kinds of material particles. 
The common air was only a medium for the 
suspension of the particles and had no 
chemical properties of its own. That being 
so, it was unreasonable to accord to air the 
high place given to it by the early Greek 
philosophers as one of the four primitive 
elements from which all forms of matter in 
the universe were compounded. 

Against this background of misconception, 
the philosophers of the early eighteenth 
century proceeded to evolve a theory of 
combustion and calcination—that is to say, 
in modern terms, combustion and oxidation. 
In 1731 the German chemist Stahl pro- 
pounded a theory which, fantastic though it 
may seem to-day, soon and quite reasonably 
acquired wide acceptance in an age ignorant 
of the existence of oxygen and of the com- 
position of the air. According to this theory, 
all combustible bodies contained an elemental 
substance, phlogiston, which could be driven 
out of them by the application of heat. The 
ash or residue left after combustion repre- 
sented the original material deprived of its 
phlogiston. Conversely, when a metal was 
calcined, the resulting friable substance repre- 
sented the original metal modified by the 
acquisition of phlogiston set free from the 
fuel used in the calcining process. So far as 
this theory made a metallic calx the product 
of a union of a metal with phlogiston, we 
have merely to change the name “‘phlogiston” 
to “oxygen” to bring it into conformity 
with modern knowledge. No such verbal 
change can, however, make the assumption 
that the phlogiston came from the fuel 
co: md with the truth as we now know it. 





The belief that it was so derived. greatly 


94 


THE ENGINEER 


Ava. 2, 1946 








delayed the advance of knowledge and misled 
chemists into many entanglements. 

The conception of phlogiston thus partially 
made good the lack of knowledge concerning 
the existence of oxygen and the composition 
of common air. Logically, therefore, the old 
chemists when they discarded belief in the 
air as one of the four fundamental elements 
should have replaced it by phlogiston. Some 
of them, including Stahl himself, did do so. 
Others, however, unwilling to accept a mere 
name for the thing, sought to give reality to 
phlogiston by identifying it with some already 
known substance. They decided that it was 
sulphur. 

That conclusion was not wholly capricious. 

There was a show of reason behind it. In the 
first place, the readiness with which sulphur 
could be ignited and caused to burn sug- 
gested that it contained an abundant supply 
of phlogiston. Secondly, unlike coal, wood 
and other familiar combustibles, sulphur, 
when burnt, left little or no ash behind. 
Sulphur therefore could not be a compound 
of phlogiston with some other substance. 
In the pure state it must consist entirely 
of phlogiston. Thirdly, sulphur showed a 
remarkable ability to combine with all known 
metals. (Actually, its power in this respect 
is little, if at all, inferior to that of oxygen.) 
Hence it was easy to believe that the calcina- 
tion of a metal yielded a substance which was 
a mixture of the metal with sulphur, But 
according to the phlogiston theory, the pro- 
duct was a mixture of the metal with 
phlogiston. Therefore, it was concluded, 
phlogiston and sulphur must be the same 
thing. 
In the light of modern knowledge, the 
phlogiston theory—apart from being founded 
on an ignorance of certain vital facts—can 
be seen to have lacked close logical reasoning. 
Mid-eighteenth-century chemistry, however, 
was not an exact science; indeed, it was 
hardly even a science. It had not fully 
emerged from the era of the alchemists, and 
its beliefs and doctrines were still largely 
dominated by metaphysical speculation 
rather than by deduction from experiment. 
At the universities it was frowned upon as a 
fit subject for study until about 1744, when 
Dr. Cullen, Professor of Medicine at Glasgow 
University, began to lecture on it to his 
students. Some years more had still to 
elapse before it shook itself free from its 
association with medicine and rose in acade- 
mic status to the point of being deemed 
worthy of a separate Chair. 

In such circumstances it is not surprising 
that vague irrational theories of chemical 
action should have gained ready acceptance. 
The phlogiston theory may now be regarded 
as coming within this description. But when 
we recall the complete absence of knowledge 
concerning the existence of oxygen and the 
composition of atmospheric air which pre- 
vailed at the time of its introduction and for 
a good half-century afterwards, we may find 
some cause for admiring its ingenuity. It 
certainly was a stepping-stone to the truth ; 
but it was a slippery one. 


(To be continued) 








Som Mecuanics.—The four lectures given at the 
Institution of Civil Engineers on ‘‘ The Principles 
and Application of Soil Mechanics,” have now been 
issued in book form, price 6s., and copies can be 
obtained from the secretary at Great George Street, 
Westminster, S.W.1. They include lectures on 
‘** Development and Scope of Soil Mechanics,” by 
L. F. Cooling, M.Sc.; “‘ Earth Pressure and the 
Stability of Slopes,’”’ by A. W. Skempton, M.Sc. 
(Eng.), A.M. Inst. C.E.; ‘‘ Soil Mechanics in Foun- 
dations and Excavation,” by R. Glossop, B.Sc., 
A.M. Inst. C.E.; and “ Roads and Airfields,” by 
A. H. D. Markwick, M.Sc., M. Inst. C.E. 


Buenos AtRES WESTERN RAILWAY 


the oldest railway in the Argentine. 
Inaugurated in 1857, it was operated by 


HE Buenos Aires Western Railway is 


An Engineer Looks at Argentina 


By ROLT HAMMOND, A.C.G.I., Assoc. M. Inst. C.E. 


No. I1V—(Continued from page 73, July 26th) 


company decided in 1912 to electrify its 
suburban lines in Buenos Aires, but the 
original scheme was not completed until 1923, 
owing to the intervention of the 1914-18 
war. Electrification of the suburban line 
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the Argentine Government until 1890, when 
it was bought by the present company ; 
it covers some 1882 miles of 5dft. 6in. 
gauge track, extending from Once in 
Buenos Aires to the foot of the Andes. 
Freight traffic consists mainly of wheat, 
maize, and general merchandise; passen- 
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Fic. 15—-ELECTRIFIED LINES AROUND BUENOS AIRES 


between the terminal station in Buenos Aires 
and Moreno, about 23 miles to the west, 
involved the establishment of a power 
station of 25,000 kW capacity, 72-5 miles of 
high-tension cable, four traction sub-stations, 
and the necessary rolling stock and electrical 
equipment for 70 miles of single track. Power 





FiG. 16—FLORES 


ger traffic is mainly concentrated on the 
section serving the suburbs of Buenos 
Aires which in one year carried nine million 
passengers out of a total of eleven million 
carried on the entire railway during that 
year. 

To deal with this heavy traffic and to 





reduce the high cost of imported fuel, the 








RAILWAY STATION 


and lighting requirements were met by 4 
transforming plant of 7000 kW capacity, 
distributed in four transformer sub-stations 
and two of the traction sub-stations. Of this 
initial equipment, the work carried out by the 
Metropolitan-Vickers Company _ included 
turbo - alternator sets, transformers and 
motors in the power station, the transformers 
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in the transformer sub-stations, and the com- | 6200 kW at 0-85 power factor; maximum 
plete electrical equipment of the rolling} continuous rating capacity is 7500 kW at 


stock. 


A general map of the electrified line is| capacity of the set is 11,000 kW. Each set 
shown in Fig. 15; Fig. 16 shows an electric! is self-contained with all auxiliaries and can 
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Fic. 17—FiIRST-CLASS MOTOR COACH 


train entering Flores Station. A view of a 
first-class motor coach, equipped with Metro- 
vick electro-magnetic control gear, is shown 
in Fig. 17. Electric services are operated by 
seventy-six motor coaches and ninety-seven 
driving trailers, all completely equipped by 
the same makers; D.C. at 800 volts is 
collected from a channel section third rail by 
means of underrunning shoes which make 
contact with the underside of the top flange. 
All the shoes on each train are connected to 
a continuous power train line that is flexibly 
coupled from coach to coach along the length 
of the train. 

The power station at Dock Sud is shown in 
Fig. 18; this station was erected jointly by 
the Buenos Aires Western and the Buenos 
Aires Great Southern Railways. In addition to 
feeding the electrified lines of the former it 
also supplies power to the Western Railway 
workshops at Liniers and those of the Great 
Southern at Banfield, as well as to the ter- 
minal stations of the two railways at Once 
and Constitucién. - The original installation 
comprised three Metropolitan-Vickers tur- 
bines of the impulse type, running at 1500 
r.p.m. and driving three-phase alternators 
designed for 2500 volts and 25 cycles; a 
fourth set, of the same size and type, 
installed later, together with a complete 
condensing plant, was also by the same 
makers. 

The economical output of each set is 








be run independently of the others to give 
a supply to the main bus-bars and to all 
station auxiliaries. Four shell-type Metro- 
vick transformers of 8830 kVA capacity step 
up the current generated at 2500 volts to 





four station transformers of 1250 kW capacity 
are also installed to step down from 20,000 
to 440 volts. 


CENTRAL ARGENTINE RAILWAY 


From both the historical and engineering 
points of view the electrification of the 
Central Argentine Railway suburban section, 
carried out by the British Thomson-Houston 
Company, Ltd., is of considerable interest. 
This was the first railway to adopt electrifica- 
tion in South America and the first broad- 
gauge line to be electrified in the world. 
Three lines are involved, one running to 
Villa Ballester on the Rosario main line, 
while the other two run to Tigre by different 
routes. These three lines run together as far 
as Maldonado Junction, beyond which there 
are four tracks from Retiro to this point ; 
the respective lengths are :—Retiro to Tigre 
West, 17-5 miles; Retiro to Tigre East, 
20 miles; Retiro to Villa Ballester, 12-3 
miles. . The lines are double tracked through- 
out. The entire district is one of rapidly 
expanding population; at lunch time it is 
customary for Government departments and 
many business houses to have a long interval, 
which means that large numbers of people 
return home for the midday meal, with the 
result that suburban traffic has four peaks 
in it instead of two, as on the London sub- 
urban railways. Peaks in the Argentine 

















FiG. 19—-CENTRAL ARGENTINE FOUR-COACH TRAIN 


the transmission line pressure of 20,000 volts. 
Four 400-kVA transformers, one to each 
generating unit, step down the voltage from 
2500 to 440 volts in order to supply the dis- 
tribution board for the auxiliary services ; 





Fic. 18—-Dock SUD POWER STATION 


occur at 8.30 a.m., 12 noon, 2 p.m., and 
6.30 p.m.; thus the load factor is very much 
higher than it would be in England. More- 
over, owing to the staggering of hours by 
many business firms, the trains are generally 
full throughout the day. 

The third-rail system of current supply is 
used on this railway ; it is found to be cheaper 
than the overhead system in maintenance, 
and it can be erected and maintained with 
the rough labour used on permanent way 
gangs. A multiple-unit control system is 
employed with automatic acceleration ; the 
latter provides for acceleration of the train 
at a predetermined rate, prevents damage to 
the equipment from careless driving and 
allows acceleration to be set to the most 
economical point. Fig. 19 shows a four- 
coach train; rolling stock consists of two- 
motor coaches and driving trailer coaches, 
having a length of 63ft. 3in., an overall 
width of 10ft. 34in., and a height of 9ft. 
in the centre. The weight of a motor 
coach in running order, but without pas- 
sengers, is 51} tons and of a trailer coach 
354 tons. 

The compact design of the motor bogie 
is well illustrated by Fig. 20 ; the wheel base 
is 9ft. and the wheels have a diameter of 
42in. The two motors are of the nose suspen- 





sion type, driving through spur reduction 
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gearing. Motors are of the interpole fan- 
velitilated type with an hourly rating of 
250 H.P. at 800 volts, and are arranged with 
a 50 per cent. field tapping for high speeds ; 
they are box frame motors and it is claimed 
that they are the largest which have yet been 
used on motor coaches. 

An interesting detail of design is the 
collector gear, shown in Fig. 21 ; in the motor 





Fic. 20—-MoTOR BOGIE FOR THE 


coaches there are two collector shoes on each 
side and in the trailers one on each side. The 
shoes are of the underrunning type, pressing 
upwards against the underside of the top 
flange of the collector rail by two spiral 
springs. The shoe casting is made of reduced 
section at the point of greatest leverage, 
so that if it should meet with an obstruc. 
tion it will be carried away and there 
will be no damage to the control gear ; 
the design also permits of automatic adjust- 
ment for lateral displacement of the collector 
rail. 

Power is supplied from the station at Canal 





Fic. 21—-COLLECTOR GEAR 


San Fernando (Fig. 22) ; its position has the 
great advantage of an unlimited water supply 
from the River Lujan. Steam is supplied by 
six Babeock and Wilcox marine type boilers 
in two rows, capable of a normal fall-load 
duty of 20,000 lb. of steam per hour at 
210 1b. per square inch, superheated to 
600 deg. Fah.; fuel-handling arrangements 
ate such that the station can burn coal, oil, 
or wood under the boilers The genera- 
ting plant comprises four turbo-alternators, 











each with a continuous output capacity of 
3000 kW at 85 per cent. lagging power 
factor, with a continuous overload capacity 
of 3750 kW ; an overload of 4500 kW may 
be carried for thirty minutes. Turbines are 
of the horizontal two-cylinder reaction type, 
running at 1500 r.p.m. The governor is elec- 
trically controlled from the switchboard and 
is so arranged that the momentary rise in 








CENTRAL ARGENTINE RAILWAY 


speed, when throwing on or off maximum 
output, shall not exceed 7 per cent., the 
steady speed variation not exceeding 4 per 
cent. 

A view of the high-tension control board 
in the power station is shown in Fig. 23. 
Transmission to the various sub-stations is 
effected through underground cables laid 
alongside the railway track. The load com- 
prises (1) synchronous converters supplying 
current for traction at a pressure of 800 volts 


above have been eminently successful and 
there seems to be no doubt that a great 
deal of further work of this kind will he 
done in the Argentine, as soon as conditions 
in Europe become normal. 


ARGENTINE TRANSANDINE RAILWAY 


Early in 1944 the Chilean State Railways 
released some interesting information about 
the Argentine Transandine Railway, where 
repairs have recently been completed on a 
long section of track in Argentina destroyed 
by floods and avalanches several years ago. 
The sketch map shown in Fig. 24 is based on 
one published in the American publication 
To Promote Foreign Trade for March 
llth, 1944. About fifteen years ago the 
Mendoza River overflowed and a series of 
devastating avalanches blocked traffic be- 
tween the Argentine towns of Punta de Vacas 
and Mendoza, so that goods and passengers 
bound for Argentina were forced to bridge 
the gap by car and lorry ; consequently, both 
passenger and freight charges were extremely 
heavy. Progress in the reconstruction of the 
damaged sections of the line was greatly 
impeded by engineering difficulties and lack 
of suitable material. 

The most difficult engineering problems 
involved were those concerned with the 
reconstruction of the La Jaula and Caleton 
tunnels, in addition to the building of a 
number of temporary trestles and bridges ; 
in order to surmount the problem of steel 
shortage an unused bridge in Argentina was 
dismantled and re-erected on the railway. At 
present a detailed study is being undertaken 
by Chilean and Argentine engineers with a 
view to the replacement of the present two- 
mile railway tunnel through the Andes, about 
10,000ft. above sea level, with a new railway 
tunnel some 13 miles long at a lower level ; 





this would be the longest railway tunnel in 
the world and would eliminate many heavy 





Fic. 22—CANAL SAN FERNANDO POWER STATION 


D.C. to traction sub-stations at Canal. San 
Fernando, Olivos, and Palermo; (2) static 
transformers supplying three-phase current 
at 440 volts for power and lighting at 
Victoria sub-station ; (3) moter generator sets 
which convert the three-phase current to 
D.C. at 240 volts for power and lighting at 
Retiro sub-station. 


Both electrification schemes described 





gradients and greatly reduce the danger of 
rock slides and avalanches at the higher 
levels. If these plans mature, it is pos- 
sible that the existing tunnel may be 
converted to a road traffic tunnel for cars 
and lorries. 

The terminals of the metre-gauge Trans- 
andine line are at Los Andes, Chile, 
and Mendoza, Argentina; higher efficiency 
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and better passenger service is 
being planned on the reconstructed line 





introduce three-coach oil-engined trains 


FIG. 23—HIGH- TENSION CONTROL BOARD 





equipped with a luggage coach and buffet 


having a seating capacity for ninety pas- 


now | State 


As the service expands it is hoped to|be electrified. 





Railways having announced that 
.|21 miles of track in Chile are still to 
They estimate that the 
,|cost of electrification 





AT CANAL SAN FERNANDO POWER STATION 


six and seven million Chilean pesos. Nor- 
mal traffic over the line consists of 400 

























sengers. The former twelve-hour service| passengers and 40 freight trains a week ; 
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FIG. 24—ARGENTINE TRANSANDINE RAILWAY 
between Los Andes and Mendoza will bejif the proposed electrification is car- 


reduced to 64 hours. 
Plans are also going ahead for railway 
electrification on a large scale, the Chilean 


ried out capacity will be very greatly 
increased. 
(To be continued) 








Scientific Research 





N\HE purpose of the present conference is to des- 
cribe the activities of the Ministry of Supply 
‘ in the field of scientific research. My task is to 
give, in broad outline, the activities of the 
Ministry in this field and to describe the way it is 
organised to discharge its responsibilities. 
The scientific organisation of this Ministry is 
the largest in the country, whether in Govern- 
ment or in industry. It consists of three large 
groups dealing particularly with armaments, 
aircraft and atomic energy. For purposes of 
description withm the Ministry the three 
divisions are distinguished by the titles 
“ defence,” “ air’ and “ atomic energy.” The 


* Opening remarks by Professor Sir John Leithard- 
Jones, F.R.S., at a Ministry of Supply Press Conference. 















and Development’ 


explanation of this organisation lies in the 
historical development of this Ministry. 

Before the war research and development was 
carried out in the Admiralty, War Office and 
the Air Ministry, and the expenditure necessary 
for the maintenance of the various research 
establishments was included in the votes of 
these Ministries, but except in the case of the 
Admiralty the war has led to a different 
arrangement. The Admiralty has been through- 
out, and is still, responsible for its own research, 
development and production, this arrangement 
being found desirable in view of the special 
problems of naval construction. The Ministry 
of Supply is, however, responsible for the 


will be between 


other stores for the Admiralty, including air. 
etaft, and for this reason very close liaison is 
maintained. 

In 1939 part of the responsibilities of the 
Var Office were handed over to the newly 
established Ministry of Supply. The new 
Ministry was charged with the task of providing 
the necessary stores and equipment for the 
Army and certain armaments for other fighting 
Services. With the setting up of a separate 
Ministry to carry out production it was neces- 
sary that scientific research and development 
should also be transferred in order to maintain 
the necessary close association with production 
and inspection. Thus it came about that the 
research establishments of the War Office were 
taken over by the Ministry of Supply and these 
increased in number, in size and in importance 
oe the war. It is this organisation which 
now forms the defence division of research and 
development in the present Ministry. 

Up to May, 1940, the Air Ministry was 
responsible for research and development of 
aircraft and its equipment, but from that date 
research, development and production became 
the responsibility of the Ministry of Aircraft 
Production. This arrangement continued until 
the end of the war, but after the General 
Election last year the new Government decided 
that as from April Ist, 1946, the Ministry of 
Supply and the Ministry of Aircraft Production 
should be amalgamated and the activities of the 
two Ministries, particularly in the field of 
research and development, integrated. The 
amalgamation has now become effective under 
the new Ministry of Supply. The research 
activities of the Ministry of Aircraft Production’ 
now constitute the air division of this 
Ministry’s scientific organisation. 

When atomic research was first taken, up by 
the Government in September, 1941, the task of 
creating a suitable organisation was entrusted 
to the Department of Scientific and Industrial 
Research. A department called the Tube Alloys 
Department was created, which was responsible 
for integrating the scientific effort in this 
country in the field of atomic energy and in 
promoting and maintaining full collaboration 
with the United States and Canada. Soon 
after the formation of the Directorate of Tube 
Alloys the various teams in this country working 
on atomic energy were transferred to U.S. or 
Canada in view of the decision to concentrate 
effort in those countries. When, after the war, 
it became evident that large-scale production 
of fissile material might be necessary for any 
industrial applications, the Government decided 
to transfer the responsibility for production, 
and with it the necessary research and develop- 

ment activities to the Ministry of Supply. 

These research and development activities 
constitute the atomic energy division of this 
Ministry. 

The defence division is responsible for the 

development of new weapons (including guns, 

rockets, bombs, &c.) and the discovery and use 

of new explosives and propellants necessary for 

these weapons. It also covers the field of 
chemical warfare and associated methods of 
defence. The establishments carrying out work 

on weapons and chemical warfare worked, even 

before the war, on an inter-Service basis ; that 

is, they carried out research and development 

in these fields for the Navy, the Army and the 

Air Force. The inter-Service character of this 

work ‘and the arrangements made with the 

fighting Services to maintain contact with the 

users have been maintained throughout the 

war atid are still continued. Further responsi- 

bilities 6f the defence side include the develop- 

mént of wheeled and tracked vehicles, both 

armoured and unarmoured, and research and 

development on radar and signals equipment 

for military purposes. The division is respon- 

sible also for work on bridging and allied work 

for the Royal Engineers. Thus, for example, 

the Bailey bridge, which was used so extensively 

during the recent war, originated in the 

Ministry’s Experimental Bridging Establish- 

ment. ’ 
The air side is responsible for research. and 
development on aircraft and their equipment for 
all users, including civil aviation and military 
aircraft for the three Services, R.A.F., Royal 








design and development of certain weapons and 


Navy atid Army. The main subjects of study 
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and experiment are aerodynamics, structural 
engineering, engines, air armament, radio, 
instruments and equipment of all kinds. Groups 
of specialists in these fields are stationed at the 
various establishments. An important part 
of the work is the co-ordination of the many con- 
flicting requirements which is necessary to 
produce a first-class design of aircraft. Close 
co-operation with the aircraft industry is main- 
tained with a view to improving designs and to 
solving the difficulties which arise in the 
development stages. 

As was announced by the Prime Minister in 
the House of Commons on October 29th last, 
the Government have decided to set up a 
research and experimental establishment cover- 
ing all aspects of the use of atomic energy. 
The atomic energy division of the Ministry’s 
scientific research organisation is responsible 
for that establishment and for such associated 
research and development work as it may 
arrange to be undertaken under Government 
contract with universities and other outside 
organisations. 

The strength of the scientific and engineering 
staff working on research and development in 
the War Office and Air Ministry increased con- 


with university qualifications or industrial 
experience in science or engineering. Under 
these new conditions a scientist or engineer 
securing an appointment into the scientific 
officer classes can reasonably expect to reach 
the grade of principal scientific officer (£800 
to £1100) in the early thirties. Further, 
approximately one-fifth of the posts in the 
scientific officer class will be in grades above the 
principal scientific officer level at salaries of 
from £1200 up to and (in a few cases) above 
£2000. The prospects of an entrant to the 
scientific officer grade in the Civil Service are 
thus at least as attractive as those offered in the 
academic field or in industry. 








Rebuilding Moerdijk Bridges, 
Holland 


LIKE other Continental countries occupied by 
the Germans, Holland suffered much war 
damage. Amongst many bridges wrecked by 
the retreating Germans were the two longest 





Dutch bridges, rail and road, across the 











REBUILT MOERDIJK HIGHWAY BRIDGE 


siderably in the re-armament period imme- 
diately preceding the war. Thus from totals of 
approximately 500 in each Ministry in 1936, 
there was an expansion to 1200 in the War Office 
and 1050 in the Air Ministry by 1939. During 
the war peak figures of 3900 in the Ministry of 
Supply and 4300 in the Ministry of Aircraft 
Production were reached. On the basis of the 
estimate in the recent White Paper on Scien- 
tific Manpower (Cmd. 6824) of a total scientific 
strength in 1945 of 55,000, this total of 8200 
represents 15 per cent of the scientific manpower 
of the country. The scientific staff of the 
Ministry is now much reduced due to the need 
for diverting as many as possible from the 
development of warlike stores to normal peace- 
time activities. The scientific and engineering 
staff of the defence and air sides of the Ministry 
now number about 2000 each and are likely to 
be still further reduced owing to the serious 
shortage in the scientific manpower of the 
country. The present total staff of the atomic 
energy division is about 250 and it is planned 
to increase this. The present total of about 
4250 is therefore between 7 per cent and 8 per 
cent of the country’s scientific manpower. 

The recent White Paper on the Scientific 
Civil Service (Cmd. 6679) defines the new 
opportunities which are open to the scientist 
or engineer entering Government service. Two 
classes of scientist are envisaged. A small 
highly qualified scientific officer class carefully 
selected by open competition from first or 
second-class honours graduates in science or 
engineering and another class of experimental 
officer about twice the strength of the first 





chosen by open competition from applicants 


Hollandsche Diep at Moerdijk, south of Rotter- 
dam. These bridges are of particular importance 
to the Dutch, as they form the only link between 
Western Holland and Belgium. Permanent 
rebuilding of these two bridges will take about 
three years, but in the meantime repair work 
has been done on the highway bridge, illustrated 
herewith. 

The highway bridge was completed in 1936, 
and consisted of ten lattice girder spans, each 
328ft long. Four of ten spans were destroyed, 
but the piers remained intact. The main steel 
trusses of the bridge were connected by a 
reinforced concrete decking, carrying a road- 
way 36ft wide. 

The four wrecked spans have now been 
repaired by temporarily transferring two of the 
intact curved top chord truss spans of the rail- 
way bridge to the highway structure. The 
length of these spans was only slightly greater 
than the highway spans, so that no great diffi- 
culty was encountered in putting them into 
place. Each railway span, weighing about 
750 tons, was brought from the railway bridge 
by means of floating caissons. The two remain- 
ing gaps in the highway bridge were temporarily 
filled by using military trusses of the Callender- 
Hamilton type. These trusses, each 165ft long, 
were bought in Great Britain. Owing to their 
length, it was necessary to build temporary 
intermediate piers for their support. The 
width of the Callender-Hamilton spans, as well 
as the width of the railway spans, allows only 
one-way traffic on the repaired structure. 

The railway bridge, noticeable in the back- 
ground of the view reproduced, had a length 
of 4650ft. Six of the fourteen spans were 


destroyed. It is proposed to shorten the rail- 
way bridge from fourteen to ten spans, the 
four demolished spans being replaced by an 
earth dyke, 1500ft long. 

When the railway spans used in the highway 
structure are returned to their former positions, 
the two spans of the highway bridge (in which 
the railway spans were used) will be rebuilt 
from the destroyed spans. It is hoped that a 
single track rail line will be put in service very 
soon. 3 

The Moerdijk railway bridge is claimed to be 
the longest railway bridge in Europe. We are 
informed that the Dutch Highway Board has 
decided that the bridge will in due course be 
permanently rebuilt with widened piers, so as 
to accommodate a double line of rails. 








The Location of Underground 
Services 


In April, 1945, a joint conference was 
appointed by the Institution of Civil Engineers 
and the Institution of Municipal and County 
Engineers in co-operation with the Institutions 
of Electrical and Gas Engineers and the 
Engineer-in-Chief of the General Post Office to 
draw up notes for use of engineers on the best 
location of underground services. Later, the 
committee was supported by representatives of 
the Institution of Water Engineers, the British 
Waterworks Association, and the Ministries of 
Health, Transport and Fuel and Power. Mr. 
W. H. Morgan acted as chairman of the com- 
mittee, which has now issued its report. The 
committee states that the redevelopment of 
war-damaged areas in the built-up parts of 
towns, developments of the outskirts of existing 
towns and the construction of new towns make 
the time opportune for the introduction of an 
agreed method of dealing with the location of 
underground services. It is recommended that 
mains should be laid in the following order from 
the highway boundary to the kerb line: 
nearest the boundary, electricity, then gas, then 
water and, nearest to the kerb, telecommunica- 
tions. In general, it is considered that a width 
of not less than 10ft 6in on both sides of the 
street provides for an orderly disposition of 
distribution mains and services, but the com- 
mittee thinks it possible to arrange, in new 
estates or less densely developed areas in exist- 
ing towns, for the location of the required 
services within a width of 6ft. The report adds, 
however, that this would limit the space avail- 
able for effecting repairs and would also make 
it necessary to lay communication pipes across 
the street when only one main is laid. On the 
subject of district heating, the report says that 
its concentration, bulk and need for heat 
insulation indicate that provision for it in a 
conduit situated beneath the verge or carriage- 
way would be necessary. With regard to trans- 
mission and trunk mains, the report points out 
that these are only likely to be laid in a small 
proportion of streets—not always the main 
streets—and suggests that their location should 
be decided locally when the needs are first 
foreseen. Mains over bridges should, so far as 
is practicable, be accommodated in pipe bays 
under the footways. The report discusses the 
advantages and disadvantages of subways, and 
recommends that in general their provision 
should be confined to crossings under the 
carriageway at major traffic intersections. The 
location of sewers is dealt with in some detail 
and it is observed that properly constructed 
sewers rarely require to be uncovered after 
they have been laid, so that objections to the 
laying of sewers under roadways because of 
interference caused by repair work need only 
be considered in relation to the more important 
highways. Stressing the importance of. the 
co-ordination of work in connection with 
underground services, the committee considers 
that the adoption of its suggestions would 
result in an orderly disposition of mains and 
services and avoid much of the confusion and 
delay in traffic movement which at present 
prevail when repair or new works are being 





carried out. 
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Modernisation of Sub-Station Switchgear 


——___—_—-—— 


URING the present reconstruction period 

many factories are carrying out or planning 
expansion and modernisation of their manu- 
facturing facilities and works engineers are 
faced with the problem of extending or replacing 
their sub-station switchgear to handle the 
increased demand for electrical power. Some 
of our readers may therefore be interested in a 
short account of a recent scheme involving the 


The new feeder was taken into a sub-station 
situated about a quarter of a mile from the 
existing intake point, and a high-voltage ring 
main was installed around the factory site and 
connected into four new sub-stations, each 
equipped with two 500 kVA transformers. 
Under these new supply conditions switch- 
gear of increased rupturing capacity was 





required, and the gear now installed is rated at 











GENERAL VIEW OF SWITCHGEAR DURING INSTALLATION 


complete modernisation of the sub-station 
switchgear in a medium-sized factory having a 
maximum demand of approximately 2500 kVA. 

The factory in question is engaged in the 
manufacture of general engineering products, 
requiring a D.C. supply for certain processes, 
in addition to A.C. for general purposes. In the 
original electrical installation both A.C. and 
D.C. were generated, while a high-voltage bulk 
supply was taken from the local authority by 
tapping a radial feeder from the supply point. 
One of the main considerations in the con- 
version scheme was the desirability of changing 





TRUCK-MOUNTED OIL CIRCUIT BREAKER 


over certain machine shops from D.C. to A.C, 
supply, involving a considerable extension of 
the existing A.C. network; at the same time, 
it was necessary to retain a substantial D.C. 
supply for special processes. Furthermore, 
with three-shift working continuity of supply 
to the factory was essential, and the possibility 
of interruption by bomb damage gave added 
urgency to a modification of the supply 
arrangements. 

A new high-voltage feeder cable was there- 
fore laid to carry the bulk supply A.C. and the 





existing tapped feeder remained as standby. 





250 MVA at 6-6 kV, but is insulated to operate 
on an 11-kV system with unearthed neutral, 
thus providing.a high insulation margin. For 
protecting the A.C. low-voltage feeder circuits 
from the various sub-stations the choice lay 
between automatic circuit breakers and fuse 
switches. The character of the load suggested 





formity in the lay-out and appearance of all the 
high-voltage and low-voltage A.C. and D.C. 
gear. 

The various requirements outlined above 
were satisfied by installing new switchgear and 
transformers designed and manufactured by the 
Brush Electrical Engineering Company, Ltd., 
Loughborough. A general view of the main 
sub-station equipment is given in the accom- 
panying engraving, which shows the high- 
voltage A.C., low-voltage A.C. and D.C. switch- 
boards, all the gear being metal clad and totally 
enclosed. 

The 6-6-kV switchgear comprises the first 
eight panels on the extreme left of this illus- 
tration, and is of the vertical draw-out type. 
Round-tank oil circuit breakers of 250 MVA 
rupturing capacity are incorporated, the 
breakers being solenoid operated by push 
buttons mounted on the panel front. Direct 
current for energising the solenoids is obtained 
from a rectifier fed by a voltage transformer 
connected to the incoming high-voltage cable. 
The second illustration shows one of the truck- 
mounted oil circuit breakers withdrawn from 
its cubicle, as for inspection or maintenance. 
Mechanical interlocks ensure that the circuit 
can be closed or opened only on the circuit 
breaker and that the truck cannot be with- 
drawn or replaced except in the safety position. 

Referring again to the first illustration, the 
remaining panels of the left-hand group form 
the D.C. switchboard, comprising electrically 
operated air circuit breakers for the rectifier 
and generator circuits, and fuse switches for 
all feeders. There are fifteen feeder circuits 
arranged in tiers of three, each circuit being 
provided with a 500-ampere double-pole switch 
and cartridge fuses of 25 MVA breaking 
capacity. An ammeter and switch is associated 
with each set of three fuse switches, and by the 
use of shunts load readings can be taken on each 
separate circuit. A rotary balancer is installed 
for the three-wire 250—0—250-volt supply, and 
interlocks are included to ensure that the 
balancer is running and connected before the 





rectifier circuit breaker can be closed. In the 














Low-VOLTAGE A.C. SWITCHBOARD 


that fuse switches would be most suitable, and 
in view of the large number of circuits at the 
primary sub-station an appreciable saving in 
cost resulted. Direct current under the original 
arrangements was obtained from a generator 
and rotary converter. As both these machines 
were very old it was decided to take the oppor- 
tunity of replacing them by a group of steel 
tank mercury arc rectifiers to supply D.C. for 
the essential processes and for driving certain 
heavy machine tools. Furthermore, to conform 
with the modernisation of other sections of the 
factory it was decided to install switchgear of 





flush-panel construction, introducing  uni- 


event of rectifier failure, an alternative D.C. 
supply can be obtained from a standby motor 
generator set. 

The low-voltage A.C. switchboard appears 
as a separate four-panel group on the right of 
the first engraving. The left-hand panel con- 
trols a 500-kVA transformer and the remaining 
three panels control eighteen three-phase 
feeders, as shown in greater detail in the accom- 
panying illustration. It will be seen that the 
A.C. and D.C. feeder panels are uniform in 
general arrangements and appearance; each 
A.C. feeder circuit is protected by fuse switches, 
the fuses being of 25 MVA rupturing capacity, 
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and an ammeter with its switch is provided for} pattern to conform with the clean functional 


each tier of three circuits. 


In both A.C. and D.C. low-voltage switch- | illustration, included for the purpose of com- 
boards access to the fuses of each feeder circuit | parison, shows the displaced D.C. switchboard, 
is obtained by opening a hinged cover in the} which was 


appearance of the switchboards. Our final 


inconvenient and unsafe when 








ORIGINAL LOW-VOLTAGE SWITCHBOARD 


panel front, and the accompanying engraving| judged by modern standards. 
shows one of these covers in the open position. | high-voltage switchgear was 

Throughout the installation the ammeters and | rupturing capacity and was much less compact 
voltmeters are of the rectangular flush-mounted | than the equipment by which it was superseded 
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T a meeting of the Metropolitan Water 

Board, on Friday last, July 26th, the following 
special statement relating to new works was 
made by Mr. Hugh Franklin, Chairman of the 
Works and Stores Committee :— 

“The Metropolitan Water Board has in 
recent years given special attention to a pro- 
gramme of new works to meet the increased and 
increasing demands for water and also to the 
reconstruction rendered imperative by the age 
and condition of some of the existing plant. 
These matters have, from time to time, been 
reported to the Board, which was informed on 
January 25th, 1946, that the Committee had 
approved a programme of works amounting to 
£37} million, to be undertaken during the next 
ten to fifteen years. It is of the greatest 
urgency that some of the items in that pro- 
gramme should be put in hand as early as 
possible, 

“It is anticipated, however, that conse- 
quent upon the large amount of public works 
of various sorts to be carried out throughout 
the country and the probable early withdrawal 
of prisoners of war, it will be necessary to 
ration the available labour on a priority basis. 
For this reason I am submitting an emergency 
resolution to the Board in order that the 
position may be fully appreciated before a final 
decision is taken in the appropriate quarter. 
The Board, in fulfilling its responsibility, has 
two main problems to consider. First, the 
adequacy of the raw water available; and 
secondly, the delivery of that water in a suitable 
condition to the consumers. There occurred in 
1944 the third within a quarter of a century of 
a series of serious droughts, and the supply was 
only maintained during that year by decreasing 
to the absolute physical minimum the flow over 
Teddington weir into the lower reaches of the 
Thames. Even so, the amount of water avail- 





Water Board 


able in store at the end of the drought had been 
reduced to 64 thousand million gallons, and 
although in retrospect this may seem to have 
been an adequate margin it caused consider- 
able anxiety at the time; that is before the 
date of the end of the drought was known. It 
must be realised that during a drought period 
the date of its termination is unknown and 
that therefore the storage must never at any 
time be allowed to reach the zero figure. Since 
1944, however, the average daily supply has 
increased by approximately 45 million gallons 
a day and had we been faced with a similar 
drought this year the 6} thousand million 
gallons in storage would have been insufficient 
to maintain the supply. It is for this reason 
that the construction of the Walton south 
reservoir is of immediate urgency. In fact, its 
urgency was recognised when it was planned in 
1935; it was commenced before the war, but 
had to be shut down at the opening of hostilities, 
and it is inconceivable that these large works 
should be postponed any longer. 

“The Board’s filtration plant is also insuffi- 
cient to cope with the increasing daily demand 
for water ; much of it is out of date and several 
proposals for its extension have been approved 
in principle. Unless two of these proposals— 
the new works at Ashford Common and the 
extension of the Walton filtration plant—are 
put in hand in the very near future it is doubtful 
whether any further increase in supply could 
be met; these works, therefore, should also be 
placed very high on the priority list. 

“It is useless to provide greater quantities 
of water at the works if there are inadequate 
trunk mains for conveying that water to the 
areas where it is needed. Another major work, 
therefore, which was approved in 1935, is the 


increasing demand for water in the northern 
and eastern portions of the Greater London 
area. The Board already owns a pipe track in 
which this main can be laid and the necessary 
plans are being prepared ; it would jeopardise 
the continuity of the supply to these areas if 
construction could not commence immediately, 

‘There are certain minor works which are 
also essential, but which may not present the 
same difficulty in obtaining labour as those 
which I have mentioned. 

The increased demand for water amounting 
to 45 million gallons per day, which has occurred 
since the termination of hostilities, has been 
unaccompanied by any general reconstruction 
of blitzed buildings and it appears to represent 
a greater personal use of water, possibly owing 
to an extension of ablution habits acquired by 
those who have been in the Forces. Continuous 
increases in consumption therefore must be 
anticipated from month to month as houses and 
offices are rebuilt with modern sanitary equip. 
ment and every new dwelling is provided with a 
bath and constant hot water; it is essential 
that works to cope with this increasing demand 
should be planned and commenced well in 
advance, It is not sensible to build houses for 
occupation if they have to remain empty 
because the water undertaking has not been 
allowed to keep pace with the housing develop. 
ment, I have been Chairman of the Works and 
Stores Committee for over six years and during 
that time have had continuous and exceptional 
opportunities of seeing and understanding the 
complexity of the Board’s undertaking and 
the condition of its works with the views of the 
Board’s chief officers thereon. I am_ not 
exaggerating when I make the considered 
statement that the Board will be faced with a 
partial, if not a complete, breakdown in water 
supply if the works now planned are further 
delayed, It is fully realised that other public 
works are important; some of them very 
important, but a public health service like the 
domestic water supply is not merely very 
important ; it is literally vital to the con- 
tinuance of the community. If the domestic 
water supply were to fail in a densely populated 
area like that of the Metropolitan Water 
Board, there would be no alternative to imme- 
diate evacuation from the areas affected so that 
physical life could continue. It is with this in 
mind and with the heavy responsibility which is 
thus placed upon the Board that I ask the 
members to pass unanimously the following 
resolutions :— 

** * (qa) That in the opinion of the Board, the 
long delay that has taken place, owing to the 
war, in the construction of new works and 
the reconstruction of existing works urgently 
required to meet the constantly increasing 
needs of the Board’s consumers and those 
of adjacént water undertakers dependent 
upon the Board for bulk supplies may result 
in a breakdown on the water supply to part 
of the Metropolis unless adequate labour and 
materials are made immediately available 
for such works; that in these circumstances 
and in view of the anticipated withdrawal of 
prisoner of war labour and the possible 
rationing of labour for other public work, the 
Board views with great alarm the serious 
position that may arise if essential works are 
deferred and urges upon the Minister of 
Health the vital necessity of according them 
the highest priority in order to ensure a 
sufficient supply of pure water to the vast 
population affected. 

***(b) That a copy of the foregoing resolu- 
tion be forwarded to the Minister of Health.’ ” 








ProposEeD Fortx Roap BripGe.—At an inquiry 
in Edinburgh into the objections lodged against the 
Provisional Order for the construction of a road 
bridge over the River Forth, it was estimated that 
over 2000 vehicles might be expected to use the 
pire ad every day. Sir Frederick Cook, formerly 
chief engineer in the Roads Department of the 
Ministry of Transport, gave this estimate during his 
evidence, saying that once the effects of the recent 
war were over there would be a progressive increase 
in the number of vehicles, comparable with the 
increase which took place between 1928 and 1938, 
He considered that the proposed bridge would be 
admirably suited and designed to make full pro- 





laying of a large trunk main from Kempton 
Park to Cricklewood in order to reinforce the 


vision for the future needs of road transport in the 
Forth Estuary. 
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A Lightweight Portable Air 
Compressor 


IN common with many other firms, the 
Hymatic Engineering Company, Ltd., of Red- 
ditch, has applied the considerable experience 
it acquired during the war years to the design 
and production of specialised plant for com- 
mercial use, Throughout the war this company 
was particularly concerned with the develop- 
ment and manufacture of lightweight and 
high-power air compressor units for use on air- 
craft, and, as a natural result, has now developed 
a lightweight portable air compressor which 
has a wide range of industrial application. The 
new compressor has a displacement of 10 cubic 
feet of air per minute, at a working pressure of 
80 Ib per square inch, and, as may be seen from 
the accompanying illustration, is particularly 
neat and compact. With a total weight of 
only just over 50 lb, it is readily portable, and 


its base a series of louvres by which the larger 
particles of dirt or fluff floating in the air are 
prevented from reaching the filter surfaces. 

The air compressor is of the single-stage type 
in which plate valves, specially designed for 
long trouble-free life, are used. It has a piston 
displacement of 10 cubic feet per minute at 
2800 r.p.m., and maintains a working pressure of 
80 Ib per square inch. A regulator valve fitted 
to the compressor head regulates the quantity 
of air entering according to the flow required. 
It is fully automatic and does not call for any 
adjustment by the operator. An automatic 
relief valve is also fitted for safety. Moving 
parts of the compressor are splash lubricated, 
and in order to reduce the need for frequent 
topping-up, a particularly large sump is pro- 
vided. 

Cooling of both the engine and the compressor 
cylinders is effected by a stream of air main- 
tained whilst running by a centrifugal fan 
mounted on the fly-wheel. The air is directed 
by a suitably formed casing of chromated 





can be stored or used in relatively small spaces. 


magnesium, partially enclosing the left-hand 


side of the engine 
cylinder. Filtered air is 
expelled by the fan, 








LIGHTWEIGHT PORTABLE AIR COMPRESSOR) 


The set is driven by a small petrol engine, in 
line with the compressor, and is quite independ- 
ent of outside power sources. It does not require 
a separate air receiver, as the tubular supporting 
frame is arranged to act as an air receiver and 
aftercooler, and an unloading device which is 
incorporated adjusts the set to compress only 
the amount of air required by the tool or tools 
being fed. 

The two-stroke petro] engine and compressor 
are in line, their cylinders being mounted on a 
chromated magnesium crankcase which incor- 
porates separate chambers for the engine and 
compressor cranks. The crankshafts of the 
engine and compressor are coupled to form a 
single unit with the cranks set at 180 deg to 
one another. This arrangement gives a partic- 
ularly good balance and reduces vibration. The 
crankshaft is carried in the casing on ball and 
roller bearings, and on it the piston-rods are 
mounted on roller bearings. Plain gudgeon pin 
bearings of phosphor bronze are fitted to each 
of the pistons. 

The petrol engine has a capacity of 125 c.c. 
and is designed on the loop swirl principle, the 
rotation of the gases being imparted by arrang- 
ing the two transfer ports at an angle to the 
cylinder. Lubrication is effected by the mixture 
of oil with the fuel in the petrol tank, and 
ignition is by means of a fly-wheel magneto. 
The engine is designed to run at a constant 
speed of 2800 r.p.m., the throttle-regulating 
mechanism being arranged to reduce the supply 
of fuel in accordance with a decreasing demand 
for air. As the demand for air increases the 
throttle is automatically opened in correspond- 
ing measure. Air for combustion is drawn by 
means of a flexible pipe through a large filter 
set in an overhead cabinet adjoining the petrol 
tank. This cabinet, which also contains filters 
for the air supplied to the compressor, has in 











in order that any dust 
suspended in the atmo- 
sphere when working in 
confined spaces shall be 
directed away from the 
vicinity of the unit. 

The complete work- 
ing unit is suspended on 
flexible rubber mount- 
ings to prevent trans- 
mission of vibration 
to the frame, and the 
petrol tank, with its 
adjoining filter cabinet, 
islikewise mounted. The 
rigid frame which is 
built up of weldless steel 
tubing, is connected to 
the compressor head 
by a flexible metallic 
pipe, and, as_ stated 
above, servesasan after- 
cooler for the compress- 
ed air. Flow of air in 
the frame is so arranged 
that it releases any 
suspended oil or water, 
and the fluidsoseparated 
drains down into the two curved base sections, 
which are not in the direct air flow stream, In 
each of these sections is an easily accessible 
drain cock, through which the liquid is drained 
away. Short feet welded on the base sections 
of the frame give a three-point suspension to 
ensure freedom from creep and stability on 
uneven ground. 

In a demonstration of the new compressor 
which we recently attended, its many appli- 
cations and portability were shown when using 
a wide range of pneumatically operated hand 
tools, including drills, chisels, scrapers, shearing 
appliances, screwdrivers, &c., and its adapta- 
bility for paint spraying,- powder spraying of 
crops, and garage work was also demonstrated. 
The makers have just completed the re-arrange- 
ment of the workshops to permit the line 
production of these compressors in large 
numbers for both home and overseas markets. 











British-Owned Industrial 
Property in Enemy Countries 
THe Council of the Chartered Institute 
of Patent Agents, in a statement on “ British- 
Owned Industrial Property in Enemy Coun- 
tries,” suggests dividing the enemy countries 
into three categories, and makes proposals 
as follows so far as concerns industrial 
property, the owner of which was. either 
on September 3rd, 1939, or at such date 
as the industrial property right arose, a national 
of or resident in the United Kingdom :— 
(1) The Main Aggressors.—Germany and 
Japan, 
(a) Applications pending at or subsequent 
to September 3rd, 1939, and not yet matured 


be capable of revival at the option of the 

owner without penalties, 

(6) Patents, designs and trade marks in 
force on September 3rd, 1939, and not main- 
tained during the war should be capable of 
restoration without payment of any penalties, 
on application by the owner. 

(c) There should be provision, on applica- 
tion by the owner for an extension of the 
normal patent terms and periods of registra- 
tion of trade marks and designs, as the case 
may be, to compensate for war loss, such 
extension, if granted, to be given without the 
payment of additional renewal fees. 

(d) There should be an extension of the 
times normally agreed under the Inter- 
national Convention, for the filing of applica- 
tions for patents and trade marks or designs 
on which thé normal time has expired since 
September 3rd, 1939. 

(e) Licences and all rights to use granted 
or conferred without the consent of the owner 
should be determined at the will of the owner. 

(f). All sums in the forms of royalties and 
equivalent considerations which have accrued 
since September 3rd, 1939, should be paid to 
the United Kingdom party to whom such 
sums would have been paid but for the war. 

(g) Provision should be made for the 
recovery of damages in respect of past 
infringements. 

(h) No third-party rights should be recog- 
nised. : 

(t) In the above, the word “ patent” is 
intended to include Gebrauchsmuster and 
Japanese industrial design protection. 

(2) The Subservient Aggressors. — Italy, 
Austria, Hungary, Roumania, Bulgaria, Fin- 
land. ; 

The same items (a) to (h) should apply. 

(3) The Over-Run Countries and Merely Tech- 
nical Enemies.—Czechoslovakia, Poland, Nor- 
way, Denmark, Holland, Belgium, Luxembourg, 
Greece, Jugo-Slavia. 

Treaties similar to the Anglo-French agree- 
ment of August 29th, 1945, should be nego- 
tiated. It is understood that negotiations are 
in progress at the present time with most of 
these countries. It is to be noted that in the 
Anglo-French agreement, item (c) above is 
subject to the respective domestic laws of the 
two countries. 

The names of the countries refer to territories 
as it is believed they will be ultimately con- 
stituted, and any former enemy territories 
which have been transferred or will be trans- 
ferred should, as regards industrial property, be 
the subject of negotiations between the United 
Kingdom and the country concerned. 








Statistical Analysis of Electricity 
Supply Faults 


Somer time ago the British Electrical and 
Allied Industries Research Association was 
asked by representatives of the electricity 
supply industry to undertake the collation and 
statistical analysis of fault data provided by 
supply undertakings in the British Isles. The 
Association accepted this task and a committee, 
comprising representatives of authorised under- 
takings and electrical manufacturers, was set 
up to decide the best way of obtaining and using 
the data. 

This Committee has now devised a report form 
which, it is considered, provides for the 
generality of faults ; where necessary, however, 
the undertaking submitting the report can 
amplify, by a separate addendum, the informa- 
tion given on the form. Arrangements have 
now been completed for classifying reports 
received by the E.R.A., so that the Association 
can reply to an inquiry by submitting whatever 
information is available relating to any par- 
ticular type of fault. Further, the Association 
is prepared to issue occasional progress reports, 
dealing particularly with certain types of appa- 
ratus and materials, taking account of local 
conditions, if necessary, and the possibility of 
an annual report is envisaged, 

This project, which offers considerable benefit 
to the supply industry, evidently depends for 
its success upon the co-operation of the indi- 





into patents, or into registrations-of trade 
marks and designs, as the case may be, should 


vidual undertakings. 
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COAL AGAIN 


THE critical nature of the coal shortage 
was well revealed by the debate in the House 
of Commons at the end of last week. On 
page 105 of this issue we print certain 
extracts from Mr. Shinwell’s speech that 
provide some up-to-date figures. Briefly, 
in budgetting for the coal year beginning 
May Ist last, the Government was faced by 
an estimated output from deep-mining, open- 
cast mining and briquetting of about 
186,000,000 tons and a consumption, includ- 
ing inland use, exports and bunkers, expected 
to reach over 196,000,000 tons. The deficit 
so revealed is to be partially reduced by an 
increase of open-cast production. For the 
rest strict economy in the use of coal and 
certain savings consequent upon the con- 
version of industrial equipment to the use of 
oil fuel are depended upon. Even so, at the 
end of April, 1947, stocks will have been 


reduced about 1,500,000 tons below the level 


No. XV. (Illus.).. 92 


106 
“(ltus.) 2 iis, Skee ons) oon 


margin necessary to ensure no interruption 
of supply to users. The hazardous nature of 
the position is revealed by the way in which 
dependence is being placed on quite minor 
economies, such, for instance, as those arising 
out of the burning of oil fuel in locomotives. 
Should the winter prove unusually hard, 
should demands for gas and electricity be 
under-estimated even by a trifling amount, 
should the output of the mines fail even by as 
little as 1 per cent to reach the expected 
quantity, then the productivity of the engi- 
neering and other works of this country must 
inevitably be seriously interrupted as a 
consequence of shortage of fuel. It is a 
remarkable paradox that a nation whose 
wealth has been founded upon its plentiful 
coal resources should now find its industrial 
productivity and thereby its standard of 
living threatened by shortage of that fuel. 

The debate, rather naturally, in view of 
the immediate urgency, was restricted mainly 
to the essentially short-term problems of the 
coming winter. But that short-term urgency 
will not, it is to be hoped, blind either the 
Government or industry to the longer-term 
aspects of the situation. The future of the 
coal industry seems to bristle with doubts 
and difficulties. Despite the possible influence 
of further mechariisation, the production of 
the coal industry in the future must depend 
primarily upon the numbers working in the 
pits. Mr. Shinwell was able to state that the 
labour force in the mines has increased since 
the beginning of the year by about 4000, 
a welcome change, even if small in relation 
to the total manpower of the industry at 
nearly 700,000. It is the more welcome, in 
that it has been brought about despite the 
fact that ‘‘ wastage,’ owing mainly to the high 
average age of mineworkers, is running at the 
rate of 70,000 annually. But much of the 
intake, it appears, was drawn from the demo- 
bilised Forces. When, very soon, that non- 
recurring asset has been exhausted, where is 
new labour sufficient to outbalance wastage 
to be found ? No doubt the real conditions 
in the mining industry are far less unattrac- 
tive than they are often painted. The fact 
still remains, however, that the coal industry, 
in company with certain others, is failing at 
present to appeal to youth. Undoubtedly, it 
is hoped that under nationalisation con- 
ditions of employment and the amenities of 
mining communities will be improved. But 
there is no sign yet that the coming of 
nationalisation is creating any psychological 
change favourable éither to an increased out- 
put by those at present working in the pits 
or to an increased intake of new employees. 
Nor, in considering the possibility of raising 
coal output in the near future, can a further 
factor be neglected. The miners are already 
demanding a five-day week and sooner or 
later that demand will be conceded. Since, 
on the one hand, it is very unlikely that it 
will be conceded to that industry alone, so 
that the shortened working hours will not be 
able to act like a magnet to draw in new 
labour ; and since, on the other, despite all 
disclaimers by unions and workers, it is very 
hard to believe that output per man per 
week will not fall as a consequence of reduced 
hours, the concession must certainly aggra- 
vate the manpower problem. As against 
this somewhat depressing picture of an 
industry finding difficulty even in maintaining 
its present manpower and production, it 


for coal for home consumption has risen 
steeply during the war and seems likely in the 
next few years to continue that advance. 
Nor is industry alone responsible. 
housing and raised living standards must add 
to gas and electricity loads and to the 
demand for domestic fuel. The impression is 
forced upon any observer that coal is likely 
to be in short supply not merely in the 
coming winter and in that of 1947-48, but 
at the best for some years thereafter ; 
until in fact either depression and unemploy- 
ment elsewhere force labour into the mines, or 
time has elapsed in which to prove that work 
underground can be as pleasant, as healthy, 
as profitable and indeed as attractive as work 
on the surface. 

It is in the light of that longer-term 
problem that the Government’s efforts to 
encourage the substitution of oil fuel for coal 
in several industries must be examined. The 
immediate economy following upon the 
conversion, for instance, of a few locomotives 
to oil burning cannot be other than small, 
though none the less welcome. Are we 
unreasonable in assuming that the programme 
of conversion in industry as well as on the 
railways is intended to have a more signifi- 
cant effect in later years? If that assump- 
tion is correct, would it not be better for the 
Government to take industry, and indeed the 
public, more completely into its confidence 
and state as plainly as the rather incalculable 
circumstances permit, how many years the 
coal shortage seems likely to persist ? Will it 
persist so long, for instance, as to make it 
worth while on grounds of coal. economy 
alone to build the Severn tidal power barrage 
quite apart from the disputed economic 
advantages of that project? What, too, 
are the real prospects of attaining sufficient 
surplus production to revive exports of coal, 
and can the price, at present so much above 
that ruling before the war, be made com- 
petitive in world markets? The last is a 
question of great importance for the future 
of those ports that have depended so much 
in the past on exporting coal. Only in the 
light of knowledge of the length of the period 
during which shortage can be anticipated, 
and of estimates of future coal prices, can 
industry be expected whole-heartedly to 
support a policy of converting existing plant 
for the use of liquid fuel or, in planning new 
fuel-using ventures, to feel any assurance 
that a right choice of fuel has been made. 


The Hiroshima Bomb 

It is almost exactly a year since the first 
atom bomb was used in warfare. The effect 
was stupendous. Of the city of Hiroshima a 
great part was utterly destroyed, and a 
similar attack on Nagasaki three days later 
proved equally overwhelming: This crown- 
ing blow caused the tottering power of Japan 
to collapse entirely, and it saved the need for 
any invasion of the Japanese mainland, with 
all the casualties, on both sides, which would 
have occurred. 

Much has been published about the general 
principles of operation of these two bombs— 
one, it seems, may have been based on 
uranium 235 and the other on plutonium 239 
—but severe official silence has ruled as to 
their size and weight. It was at first thought 
that the bombs were small and compact. 
Perhaps that was a necessary form of moment- 
ary camouflage, but, as it is now generally 
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ployed must always exceed a certain mini- 
mum before explosion can occur, and this 
minimum is of some size ; indeed, it has been 
picturesquely put at “ about that of a grape 
fruit.” A grape fruit made of a substance as 
dense a8 uranium would weigh a good deal, 
and, if Press statements are to be credited, 
the masses which had to make contact with 
each other weighed about 150 lb apiece. This 
would make the total explosive mass 300 Ib, 
to which must be added a gun mechanism for 
firing one of the two pieces at the other, and 
the very heavy sheathing (said to be of lead) 
required to protect the crew on the ground 
and in the air from the effects of harmful 
radio-activity. The resulting bomb, it 
seems, must be of considerable length 
and is said to have a weight of 4 tons. 
These dimensions would explain why so 
large a bomber as a “ Fortress ’’ was needed 
to carry it. This size and weight dispels the 
oft-expressed fear that some malignant 
person might be able to carry about a time- 
fused atom bomb in a handbag, and leave it 
in any city or factory area he wished to 
destroy. Providence seems here to have 
provided a breathing space, and for that we 
may be thankful. 

It is, however, really important to know 
whether an atom bomb can or cannot be 
used to arm the warhead of a rocket, such as 
the V2s sounpleasantly familiar in this country 
during the war. These devices carried a 1-ton 
warhead and certainly could not have carried 
one of 4 tons, nor would there have been room 
enough to provide the kind of safety gap 
between the two uranium masses such as 
was found necessary in the Hiroshima and 
Nagasaki bombs. On the other hand, the 
rocket would have no air crew calling for 
protection by heavy sheathing against radio- 
active emanations, whilst the ground crew 
could carry out its duties fairly safely by 
distant control. Even so, it is obvious that 
the V2 would need to be radically redesigned 
to enable it to carry an atomic warhead, 
and it would call for a major effort since 
the original design was pared and scraped 
so as to be just able to do what it 
did. Yet such an effort might succeed 
some day, and if it did we should have to 
face the unpleasant situation forecast in the 
recent Stationery Office publication on “‘ The 
Effects of the Atomic Bomb at Hiroshima 
and Nagasaki,” that, although the ratio of 
deaths to the numbers of V2s arriving was 15, 
the corresponding number for an atom bomb 
might be expected to be as high as 50,000. 
Lest this last alarming figure should cause 
surprise, the report explains that the blast 
pressure due to the atomic explosion is 
estimated at no less than 10 1b per square 
inch even half a mile from the point attacked, 
and that the accompanying tornado of wind 
may have a speed of 500 m.p.h. The general 
scale of destruction is forecast as that which 
would befall a twelfth-scale model of a town 
when attacked by a bomb twice as large as 
the 6-ton “ blockbuster” of the recent 
war. ‘ 

It is conceivable that those who essay to 
design atom rockets may some day be able 
to make them in less cumbrous sizes, though 
there is little indication at present as to how it 
could be done ; but even if it were done, it 
would still be difficult to get long range. 
The V2, with its range of 200 miles or so, 
required a top speed of a mile a second ; but 
for anything like an ocean crossing, at least 


double that speed would be needed, in which 
case the sheathing of air in contact with the 
rocket casing, on ascent and on descent, 
would reach a temperature of about 5000 deg. 
Cent., making both design and operation very 
difficult. For the breathing space thus pro- 


vided we may be further thankful. In the 
meantime, it will, we hope, be found possible 
for some effective form of international con- 
trol of such weapons, preferably by U.N.O., 
to be adopted by all as a very necessary means 





of self-preservation. 








Letters to 


THE CARE OF CONTRACTORS’ PLANT 


Srmr,—I was interested in your leading article 
on July 5th, and, as the author of the paper 
discussed by the Institution of Mechanical Engi- 
neers last November, I should like to comment. 

If this discussion seemed to be more con- 
cerned with repair systems at central depots, 
the paper itself was fully comprehensive and, 
important as they are, repair depots should 
obviously fall into place at the tail end of any 
scheme designed to take care of plant. 

It might be of interest briefly to state some 
of the essentials in the correct handling of con- 
tractors’ plant, roughly in order of importance, 
and, in the first place, one should aim at 
maximum return on capital invested. This 
can only be done by ensuring for each item of 
plant maximum economic working life or 
maximum continuous machine working hours 
at economic efficiency. 

Quite rightly, you suggest lack of individual 
responsibility as a main cause of trouble, and, in 
my view, that primary cause will remain until 
the plant user is willing to delegate plant control 
entirely to his mechanical engineer. It is not of 
the slightest use for the latter to know exactly 
what to do if he is not allowed to do it, as is 
quite general practice at present. 

Assuming that the mechanical engineer will 
eventually take his rightful place in the building 
and civil engineering industry, he should control 
the following factors :— 

Operation.—Accurate use of machine controls; 
suitability of working conditions; use within 
the limits of machine capacity, i.e., without 
sustained overloads and use for the purpose for 
which the machine was designed. 

The makers can certainly help in teaching the 
basic essentials of good driving and care of the 
machine, but before he can become really 
efficient the operator must accumulate experi- 
ence of all the varied conditions on contract 
sites. 

Field Service.—Sufficiency of time at suffi- 
cient intervals; lubrication; internal cleanli- 
ness (of I.C. engines) by attention to filters and 
cooling systems; external cleanliness particu- 
larly to avoid abrasive mixtures of oil and dirt 
and attention to the effects of vibration by 
keeping nuts and bolts tight. 

Although he need not necessarily carry out 
the work himself, the machine operator should 
always be held responsible for the efficiency of 
the service to his machine. 

Field Maintenance.—Keeping every part of 
the machine in correct adjustment to avoid 
undue wear; effecting minor repairs to avoid 
more serious stoppages and, most important of 
all, preventive maintenance by the diagnosis of 
impending trouble and action tostop it from 
happening. 

General Overhaul.—If the work under the 
above three headings is efficient, plant will be 
kept out of the repair depot for as long as 
possible, but it should not be kept out too long 
on the reasoning that, despite every attention 
in the field, all plant suffers eventually by fair 
wear and tear, and if it. is brought in while still 
operating with reasonable efficiency, the over- 





haul will be relatively quick and cheap and the 
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mathine will be out of service for a minimum of 
time. 

This type of overhaul work is also largely 
preventive, as, for example, by changing one 
race showing initial signs of wear, a gearbox 
can be saved or, by rebedding the bearings of 
an internal combustion engine the regrinding 
of a crankshaft can be delayed. 

If, on the other hand, plant is kept in service 
until it is sereaming for general overhaul, it will 
have been working with impaired efficiency for 
some time previously, consequential wear will 
have developed, the overhaul will be relatively 
lengthy and costly and it may not be possible 
to restore anything approaching the efficiency 
of the machine when new. 

My remarks are necessarily brief, but if the 
builders and civil engineers will permit qualified 
mechanical engineers to do all the things 
encompassed by the suggestions made, the 
results may surprise them. They are not just 
theories ; they have been developed by prac- 
tical experience over a number of years. 

H. O. PaRRack. 

Staines, July 22nd. 





PATENT LAW 


Srr,—Mr. Turnbull’s last letter seems to raise 
two main issues, and I still believe that the first 
was dealt with in my previous letter. The total 
Government fees for obtaining a patent amount 
to £6, and this is merely a contribution towards 
the expenses of running the Patent Office. 
These expenses are unaffected by what the 
patentee does with his patent. If the patentee 
obtains endorsement of his patent “‘ Licence of 
Right *’ so as to express his willingness to grant 
a licence to anyone who may require one, at a 
royalty to be agreed or decided by the Comp- 
troller, the renewal fees are halved. Thus he 
has to pay £2 10s. at the end of four years, £3 at 
the end of five years and so on. I submit that 
these fees are not oppressive and at the end of 
six years, or even four, the patentee would 
normally be receiving income from the patent, 
if any income is to be received at all from that 
source. In spite of the possible saving in 
renewal fees, less than 5 per cent of patents are 
thus endorsed. 

Figures for sample thousand patents have 
shown that less than one-half are renewed at all 
and less than one-tenth run their full term. 
This is to the public advantage, as a large 
number of inventions are handed over to the 
public instead of remaining in the possession 
of persons or concerns who are doing nothing 
with them. « 

The second issue is a much wider one and 
cannot be adequately dealt with in a letter. 
The validity of a patent is helped in some cases 
if it is shown that the invention was not in 
actual use and filled a long-felt need ; but this 
cannot, of course, overcome a complete anticipa- 
tion on paper. The plaint there is not against 
the patent law, but against our lack of use and 
inadequacy of recording and indexing of 
existing literature which is growing year by year 
at a rapidly increasing rate. Your corre- 
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good invention should automatically give rise 
to a good patent. This sounds reasonable 
enough, but the two are judged by different 
criteria. The “‘ good invention,” to the public 
mind, must give the public something concrete 
and useful which it did not have before; the 
“good ”’ patent must be based on a good 
invention, but must also be drafted to avoid 
the pitfalls set by legislation designed to see 
that the patentee gives the public the whole 
story clearly, and without reserve, and without 
claiming a greater monopoly than that to which 
he is entitled and a person cannot be granted a 
monopoly for something which is already 
described in the public archives, however well 
it is hidden. 

I agree that it is becoming increasingly diffi- 
cult to maintain the validity of a patent. This 
is due in large measure to the increasing com- 
plexity of engineering and other subjects, to the 
increasing body of published literature and to 
the increasing suspicion with which patents 
are regarded by the public, which, in my 
opinion at least, causes patents to be examined 
more critically in the courts. The remedy lies 
in the greater use of technical literature by 
those concerned and in the education of the 
public as to the protection afforded to them by 
the existing patent law against abuses and 
exploitation, 

J. RicHaRD LANE. 
Wolverhampton, July 27th. 





Srr,—It is difficult to see what Mr. C. Turn- 
bull could possibly gain by working out ideas 
and then putting them aside and watch to see 
them come out elsewhere, usually from abroad. 
This would mean incurring the toil and expense 
of working them out, while leaving their exploi- 
tation to those who invent them independently, 
and being even excluded from their use by 
patents.taken out by the later inventors. 

As regards taxation, the position is well 
explained in a pamphlet, No. 490, H.M. 
Stationery Office, ‘‘ Patents and Income Tax,”’ 
containing explanatory notes issued by the 
Board of Inland Revenue, the contents of which 
may be summed up briefly as follows (as far as 
the point raised by Mr. Turnbull is concerned) : 

Expenses for Patent Office fees could have 
been deducted even before the Income Tax 
Act, 1945, came into force. Now, expenses for 
patent agent’s fees and expenses incurred in 
devising patented inventions can be claimed as 
relief to be set off against patent income, if 
relief is not already given under some other 
provision of the Income Tax Act. (See para- 
graph 12 of the pamphlet No. 490.) 

Accordingly, if an inventor spends £500 in 
developing a patented idea and subsequently 
gets £500 in royalties, he has to pay no tax on 
these royalties, as there is no surplus income. 
The expenses incurred can be spread over 
several years. (See paragraph 13 of said pam- 
phlet.) Patent income of the inventor himself 
is treated as earned income, which means that 
10 per eent of it is free from taxation in any 
case. (See paragraph 14.) 

’ As regards Mr. Turnbull’s demand for patents 

granted on cheaper terms for patentees who 
were willing to have them endorsed “‘ Subject 
to licence fixed by the Comptroller,” this is 
exactly what is provided for by Sec. 24 of the 
Patents and Designs Act, Sub-sec. (1) (f) of 
which says :— 

““(f) The renewal fees payable by the 
patentee of a patent so indorsed shall, as from 
the date of the indorsement, be one moiety 
only of the fees which would otherwise have 
been payable.” 

On the whole, it appears as if Mr. Turnbull’s 
present view is too pessimistic, and that he 
probably would do best to return to his former 
policy of having his ideas patented. 

S, Mrrrier. 


j 


HISTORIC LOCOMOTIVES 


Str,—The unique technical and educational 
value of the few historic locomotives that have 
been preserved in Great Britain—-forming, as 
they do, tangible evidence of the development 
of an industry for which this country has never 
been surpassed—was probably never more 
widely appreciated by the public than at the 
present time. I need hardly point out, there- 
fore, how much the poorer we should be if the 
indiscriminate scrapping of all outworn loco- 
motives, whatever their past history, had been 
allowed in all these cases. 

Your readers may therefore share my regret 
on hearing the report that the senior passenger 
locomotive in the country—with no less than 
eighty years’ service behind it—is now standing 
in Derby works and is being considered for 
scrapping. I refer to old L.M.S.R, “No. 2” 
(now ‘ 20002”), which was built to Mr. 
Kirtley’s designs in 1866 and is a really remark- 
able example of the type of locomotive con- 
structions commonly used in the 1860s. From 
the viewpoints of sheer antiquity, constructional 
detail and the known wide public interest in 
this engine (as evidenced by the numerous 
published articles referring to it in the railway 
Press), may I utter this appeal that such a 
wonderful locomotive be preserved? I have 
certain information that the difficulty of the 
space required to house it (which so often in 
the past has militated against the preservation 
of a locomotive) can be very happily solved 
in this case if the necessary sanction can be 
given for it to be saved. 

A locomotive which, like your journal, has 
such a notable record of public service behind 
it will, I hope, appeal to you, Sir, as an object 
worthy of the support of your readers in an 
attempt to prevent its destruction. The engine 
is the last of its kind and quite irreplaceable, 

I may add that this letter has the full know- 
ledge and support of the Council of the Stephen- 
son Locomotive Society, the senior body 
interested in the historical aspects of locomotive 
engineering. 

W. O. Skat. 
London, July 25th. 


JUBILEE OF THE MOTOR INDUSTRY 


Smr,—In “A Seven-Day Journal,” in your 
issue of July 19th, 1946, “‘ Jubilee of the Motor 
Industry,” you say :—‘* With the removal in 
1896 of the duty of the motorist to have a man 
walking in front of his car, carrying a red 
This is not quite correct, and at the time of 
the Jubilee of the motor industry, I think you 
will agree that the facts should be made known. 
They are as follows :— 

The Locomotive Act of 1865 gave town 
councils powers to make orders as to speeds 
which should not in any case exceed 2 m.p.h, 
through towns and 4 m.p.h. on the turnpike 
roads. The same Act introduced the famous 
red flag which had to be carried “* 60 yards 
ahead of the locomotive, on foot.” 

It was in the Highways and Locomotive 
(Amendment) Act of 1878 that, amongst other 
provisions, the carrying of the red flag was 
done away with, and, to quote the words of 
the late Mr. W. Worby Beaumont, in his 
book, ‘‘ Motor Vehicles and Motors,” pub- 
lished in 1902, “‘ the attendant, shorn of his 
badge of office, was allowed to precede the 
locomotive on foot by only 20 yards, instead 
of 60 yards.” 

The measure of relief given by the Locomo- 
tives on Highways Act of 1896 can well be 
judged by the fact that in addition to abolishing 
the legal necessity of an attendant upon foot, 
it permitted ‘‘a maximum speed of 14 m.p.h. 
or less than this, as the Local Government 
Board may decide,’ which body, however, 


maximum speed of vehicles under 1} tong 
unladen weight to 12 m.p.h., over 14 tons to 
8 m.p.h,, and over 2 tons to 5 m.p.h. 
JOHN SHEARMAN, 
London, 8.W.1, July 24th. 





ENGINEERING NOMENCLATURE 


Sir,—In reply to Mr. Lawford H. Fry’s letter 
in THe En@rneer for July 19th, the abbrevia. 
tion “B.T.U.,” instead of ‘ B.Th.U.” for 
British thermal unit has been avoided in this 
country so as not to cause confusion with 
Board of Trade unit (i.e, a kilowatt-hour), 
Seeing that B.T.U, is rarely used for this pur. 
pose, there would appear to be little objection 
to the adoption of the American ‘ Btu,” except 
long usage of * B.Th,U.,”” but I am afraid that 
British engineers will not readily agree to the 
change. 

International agreement on the use of 
symbols and units in scientific and engineering 
work is not easily attained, as shown by the 
confusion still existing over the names of the 
magnetic units in spite of international con. 
ferences. 

Science teachers in schools seem to do little 
to conform to the use of agreed symbols. I 
seem to remember seeing the letter C used for 
current comparatively recently, in .spite of 
international agreement to use the letter I well 
over thirty years ago. 

J. F. PERRIN. 

Carlisle, July 24th. 





WHY ? 


Srr,—Your leader of July 12th, 1946, is most 
interesting, and its conclusions do not seem to be 
affected by the doubtful validity of its premises. 
We have all learned at our time about the 
cooling down of the sun and the ‘*‘ heat death ” 
or rather “* entropy death,” &c., as referred to 
in the opening and closing paragraphs of your 
leader. But is not this considered obsolete 
now and is not the present theory that the 
temperature of the sun is rising due to the 
nuclear energy given off when building up 
heavier atoms from lighter ones (at the left-hand 
side of Mendelejeff’s periodic table) ? 

If this is so, the end of animal and plant life 
on earth—unless considerably speeded up by 
man tampering with atomic energy—will be 
brought about in a very distant future by the 
sun scorching this planet rather than by letting 
it freeze. Perhaps a competent scientist would 
explain to your readers in an engineer’s language 
the present development of human knowledge on 
this point, and particularly whether the second 
law of thermodynamics (developed from the 
molecular kinetic theory of gases) still holds 
good for nuclear energy. 

8. Mirrcer. 

Sunbury-on-Thames, July 17th. 
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The Coal 


WANT the Committee to face the coal budget 

for this year beginning on May Ist, the budget 
for 1946-47. We were left at the end of the 
coal year with distributed stocks amounting 
to 6,800,000 tons. That was a low figure. In 
the previous year it had been 10,100,000 tons. 
Therefore there was a deficit on the distributed 
stocks, stocks available for the electricity, gas 
and water undertakings, coal merchants and 
the like, railway companies and so on, of about 
3,500,000 tons. That is how we began this 
year, The estimate of stocks at pit banks and 
open cast dumps is about 2,100,000 tons. 
What do we expect to derive from deep-mined 
output—not open-cast, but deep-mined output ? 
We expect 177,000,000 tons. That is what we 
expect on the present rate of production. We 
expect there will be an output of about 8,500,000 
tons from open-cast operations and about 
400,000 tons from briquetting. That is an 
addition, an accretion, which is a very useful 
one, attributable to the briquetting operations 
where slurry and waste dump coal is being 
utilised, That gives us an estimated supply 
position of 194,800,000 tons, including, of 
course, the distributed stocks available at the 
beginning of the year. What do we expect our 
requirements to be ? After all, that is the crux 
of the problem. Inland consumption is esti- 
mated to reach 188,000,000 tons, something in 
excess of the consumption last year. Exports, 
including foreign bunkers, bunker depots 
abroad, will amount to 8,200,000 tons. We 
expect our distributed stocks at the end of the 
year to be pretty much what they were at the 
beginning ; that is to say, 6,800,000 tons. 

There will be available for exports—the 
export figure is not 8,000,000 tons alone, it is 
round about 9,500,000 tons—but there will be 
available from previous years’ production and 
stocks at pit banks and open-cast dumps almost 
2,000,000 tons. That is the picture. The 
question we have to ask ourselves, indeed, the 
question the country is entitled to ask and to 
which we have to find the answer, is, ‘‘ How are 
we going to bridge the deficit ?’’ Our estimate 
of the stock position at the beginning of the 
winter is about 11,000,000 tons. That is about 
5,000,000 tons less than is necessary to provide 
safety. On the present rate of production, 
plus what is available, we expect that the stock 
position will be 11,000,000 tons, It ought to be 
16,000,000 tons. If danger is to be avoided, if 
we are to provide for continued industrial 
activity—-and everybody is encouraged by this 
industrial activity ; we do not want any cessa- 
tion of that and we certainly do not want unem- 
ployment—-we must have 16,000,000 tons at 
the beginning of the winter, unless, of course, 
there are certain other conditions obtaining, to 
which I will make reference later, 

How is it to be made up? We expect an 
addition to open-cast production of 14 million 
tons. I shall tell the Committee why. It is 
because there has been an acceleration of output 
on the open-cast sites. We have adopted new 
methods of contracting. We have made arrange- 
ments with the contractors about the use of 
machinery, and, in some cases, they are pur- 
chasing machinery, and, as a result, it is better 
looked after. In consequence, we expect, and 
there is no reason to assume that our expecta- 
tions will not be fulfilled, another 14 million tons 





CONVERSION TO FUEL OIL 


Now I come to fuel oil. I realised some time 
ago that it would be necessary to effect a 
measure of conversion from coal] burning to fuel 
oil if we were to survive next winter. We entered 
into negotiations with industrial concerns, and, 
in particular, with the railway companies, and 
I am very glad to say that, so far as one com- 
pany is concerned—the Great Western Railway 
—they have already effected the conversion of 
ten locomotives, and are in process of converting, 
I think, round about another forty. I want to 
pay my tribute to the Great Western Railway 
for its enterprise and assistance in this matter. 





* Extracts from a speech by Mr. Shinwell. Debate on 


Situation® 


Of course, it is not easy to induce privately 
owned undertakings to convert, first, because 
it is costly. There is the cost of the equipment, 
and, in addition, it is recognised that burning 
fuel oil will be more costly than burning coal. 
We are in negotation with the Treasury on the 
question of the duty. We have discovered 
that there are some difficulties in the way— 
questions affecting the Inland Revenue—but 
the negotiations are proceeding, and I have 
reason to believe that we shall overcome the 
objections. At any rate, we are going to make 
a strenuous effort. I want to assist industrial 
undertakings and railway companies in every 
way I possibly can to effect this conversion. 

Our estimate is that, if all goes well—and we 
are being fortified in this regard by the Ministry 
of Supply, who are doing everything they 
possibly can to secure the equipment, and we 
have got a No. 1 priority for equipment of that 
kind—our estimate is that we can save 3,000,000 
tons of coal. The use of 2,000,000 tons of fuel 
oil will represent a saving of 3,000,000 tons of 
coal, and that, of course, must be put to the 
credit side of the picture. We also expect, as a 
result of improved distribution, that we shall 
be able to save about 1} million tons, and there 
is estimated to be a saving, due to Jess benzole 
recovery at gasworks, amounting to about 
1,000,000 tons. 

Now I come to the question of fuel efficiency. 
This is a subject upon which one may dilate 
for quite a time, but I do not propose to weary 
the Committee. I can say that, as a result of 
the efforts made by my Department in the 
sphere of fuel efficiency, we have already effected 
considerable savings in consumption, and 
perhaps the Committee would be interested to 
know that, during the war, industrial coal con- 
sumption decreased by 4} million tons as a 
result of fuel efficiency. We are continuing our 
activities in that direction, 


MANPOWER 


Now I come to the question of manpower— 
whether it is possible to step up our manpower 
in time to secure an additional output in the 
coming winter. On this subject of manpower 
I am bound to say that it is a very distressing 
story. There was a time when we had more 
than a million men employed in this industry. 
When I took office the number of men employed 
was, I think, 704,000. At the beginning of this 
year it was 698,000. There has been a con- 
siderable reduction over a period of months, 
partly due to excessive wastage. Hon. Members 
may be surprised to learn that the rate of 
wastage in the industry last year was as great 
as 70,000 a year. That is a most amazing 
situation, attributable to many causes, In 
fact, it is very difficult to recover from the effect 
of such ravages in a short time, In addition, 
the manpower employed in the industry for 
two or three years has been of the older type. 
The bulk of the labour employed in the industry 
is over the age of forty. It has been improved 
somewhat in recent months as the result of the 
return of men from the Forces—and, by the 
way, that is not a recurring intake. We shall 
not get many in future. It has been of great 
assistance to have had these men in recent 
months, and they have improved the situation 
a good deal. We have had to turn our atten- 
tion to the subject of recruitment, and, as a 
result of the concentrated efforts of my Depart- 
ment, assisted by various other Government 
Departments and by the National Union of 
Mineworkers and others concerned with the 
industry, we have improved the position by 
about 4000 intake, since the beginning of the 
year. I admit that that is not satisfactory. 

We recognise that, as regards boys, we have 
to make the industry more attractive. The 
boys have to be trained. We have to provide 
training facilities and qualified instructors 
capable of training the boys. In addition, we 


have, in some quarters, to secure the active 
services of the teaching profession, who are 
rendering every possible assistance in order to 


doing what we can to improve the mechanisa- 
tion training position. We have a training 
centre in Sheffield, which is now being fully 
utilised, and, because it is being fully utilised, 
we have in contemplation the setting up of 
another training centre in the north—perhaps 
in Scotland. In time, I think that we shall 
require seven of these mechanisation training 
centres. It is a fact that boys are more attracted 
to the mining industry if they are going to use 
machines, and if they are going to become 
mechanics, than if they are going to be ordinary 
miners. There has certainly been some improve- 
ment as the result of the efforts of Mr. Newsome 
and the recruitment staff, but I am not satisfied 
with the present position. Far from it. We 
have to consider what other steps are required 
in order to induce young men to come into the 
industry and, in particular, to induce parents 
to advise them to come into the industry. 

I would add that it is quite clear that the 
industry must be made more attractive. We 
cannot ask boys to go into the industry if there 
is to be insecurity, if wages are to come down, 
and, in particular, if there is to be neglect of 
the welfare arrangements which are so essential 
to this industry because of the isolated position 
of so many of the mining communities, All 
these things have to be dealt with. 


CONSUMPTION 


There is another aspect of this matter which 
will face us in the coming winter, to which I 
must direct attention. That is the question of 
consumption. We are consuming at the present 
time more coal than we have ever done in the 
history of thiscountry. Iam speaking of coal for 
inland consumption. Exports and bunkering 
needs apart, for inland consumption our esti- 
mated requirements this year are in excess of 
anything we have known. That is a fact of 
which the Committee must take notice. 

First, the estimated inland consumption will 
amount to 188 million tons. That is the highest 
figure that we have known. As regards the 
public utilities and industry, they will consume 
more coal than in any non-war year since 1923, 
or, indeed, since 1913. If one excludes the war 
years, the consumption by public utility under- 
takings is higher than anything that we have 
yet experienced. For example, gas consump- 
tion in the present coal year is 23,700,000 tons. 
That is the highest in history. To-day it is 
running at a rate 24 per cent higher than in 
1938. Ag regards electricity, the consumption 
is 26,300,000 tons, which is 2,300,000 tons 
higher than in 1945 and 76 per cent higher than 
in 1938. That is a most amazing increase, and 
it is very largely responsible for the present 
position in which we find ourselves, If I 
give an example expressed in unit jeonsumption 
relating to electricity, what do we find? The 
Committee may be interested in these figures. 
In 1922 we consumed in the domestic sphere 
370 million units, in 1938 5360 million units, 
ip 1944 7799 million units, and in 1945 8848 
million units. This year we expect it to be in 
excess of that figure. 


EXPORTS 
I am bound to admit that as far as 
exports are concerned, it will take some 


time before we can recover our export trade. 
If I am faced with a situation in which I have 
to make a choice between keeping our own 
factories and public utilities running or export- 
ing, then obviously I must consider the home 
position first. I must do so until such time as 
I see an opportunity for stepping up exports. 
I give hon, Members this assurance: As soon 
as I see that opportunity, as soon as I see a 
likelihood of more output, then those countries 
who need our coal, who are old customers of ours 
and whom we want to be customers in the future 
will be given the treatment to which they are 
entitled. 

If this industry under the new organisation 
proves to be a failure, if we do not secure the 
coal we need, if we fail to use the coal efficiently 
and scientifically according to the national 
needs, and if we fail to step up exports in due 
course, then it will be a bad look-out for the 
whole country. It is not merely a matter for 
the Government, or the Opposition; it is a 
matter for the whole nation. That is what we 
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Moreover, we are 
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are anxious to avoid. 
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Centrifugal Pumps— 
An Alternative Theory* 
By Lieut.-Colonel H. H. ANDERSON, B.Sc.+ 


INTRODUCTION 


The Problem—The momentum theory of 
centrifugal pumps given by Euler’s equation 
(h=uw/g) has been questioned in the past by 
designers, since it is alleged to give heads and 
quantities almost double those obtained in 
practice. 

The magnitude of the problem of providing a 
reconciliation between Euler’s equation and 
actual tests can be seen from Mr. Owen A. 
Price’s paper{t and the ensuing written dis- 
cussion. Mr, Price makes a very thorough 
investigation into pump performance and 
suggests a forced vortex with slip as a means of 
explaining the problem. The contributors to 
the discussion, whilst not agreeing with the 
vortex theory, accept the fact that Euler’s 
equation, applied as indicated in textbooks, does 
not fit the test results obtained in practice. 

Professor R. L. Daugherty (California Insti- 
tute of Technology) and others suggested a 
difference between the relative angle of water 
flow and angle of impeller blade. Professor 
Daugherty has measured this difference of 
angle, but no one has yet suggested how this 


parison of tests. 
Peripheral velocity of aes feet 


per second u 
Radial velocity ‘of water, feet per 

second... f/2,fand F 
Quantity flowing, cubie feet per 

second Qf/2, Qf and Qp 
Relative velocity ‘of water, feet per 

second r 
Absolute velocity ‘of water, feet per 

second. a 
Volute velocity, feet per second ... ¢ 


Whirl velocity, feet per second eee 
Angle of impeller blade to tangent at 


outlet ‘ B 
Angle of volute or absolute discharge 

to tangent at outlet... ... a 
Radial inlet area of impeller sanihies’, ean 
Radial outlet area of impeller... ... As 
Area of volute throat... ... ...  ... Ap 
Inlet radius of impeller... ... ... RB, 
Outlet radius of impeller ... ... ... Ry 
1—(R,/R,)? equals... ... ig oe 


Inlet Conditions, &c. cite is anaanad in this 
paper that the inlet to the impeller is radial. In 
order to avoid unnecessary velocity corrections 
it is also assumed that the following areas, and 
therefore velocities, are equal :— 
Suction branch. 
Inlet radial impeller area. 
Outlet radial impeller area. 
Delivery branch. 
Existing Theory.— The existing theory 
assumes that the water leaves the impeller 


used by Mr. Price in order to facilitate com- 
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Velocity Triangles 


It at Blade Entry, 
Inlet Midway and Blade 
Discharge. 
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difference of angle can be determined by theory. 
Nor has the error of omission of centrifugal head 
from Euler’s equation been pointed out. 

The Proposed Solution.—The theory put 
forward in the present paper is based on the 
following suggestions :— 

(a) That the difference of angle can be 
deduced from theoretical considerations alone, 
by equating the impact on the impeller blade 


to the whirl produced. This gives the value | head will be zero, since there can be no impact 
and the complete velocity | between blade and water, 
torque. 


of the whirl, 
diagram of the pump. 
Textbooks, when dealing with water tur- 


bines, give a correct velocity diagram which | up to Q;, the quantity for maximum efficiency, 
allows impact, but make the error of omitting | is roughly half the value given in the existing 
theory, and will demonstrate how the volute 
(b) That the head due to centrifugal force| area A, determines the maximum hydraulic 
efficiency point Qs, beyond which the head falls 


Comparison with Tests.—For the checking | Steeply to zero at Qy. 


this impact in the case of pumps. 
must be added to the head due to impact. 


of this theory against practice the only data 
that the author has available while on active 
service in the Middle East are the test results 
contained in Mr. Price’s paper. 
that circumstances warrant this somewhat 
unusual procedure of making use of previously 
published test data. From the point of view of 
checking a theory, however, such data have 
the advantage of completely independent 
authority. Mr. Price’s tests fortunately cover 
a range of pumps with widely varying pro- 
portions, and therefore give the best possible 
test of a theory 

The characteristics obtained by the proposed 


theory agree with actual tests more closely than | @Te given in Fig. 1. . 
this pipe will have the same pressure at inlet 


as at outlet, since the increase of velocity at A» 
is obtained at the expense of pressure which is 


any previously published paper. The complete 
head-quantity curve, from closed valve to zero 
head, 
normal to manufacture and test. 


is faithfully reproduced within limits | # 


THE THEORY 


Fig. 1. 
plane of the paper is unity. A quantity of 
It is submitted | Water Qr flows from the inlet, with an area Ay 
and radial velocity F’, via a curved portion to a 
throat of area A, and velocity ¢, finally passing 
to the discharge pipe with area A; and velocity 
F. The velocity t can be resolved into two com- 
ponents, F vertically and w horizontally. 


the rate of increase of horizontal velocity w is 


constant, whilst the actual velocity in a vertical 
direction F is also constant. 


regained at the final discharge Ay; the work 
done is nil. 


passes through the pipe, as shown, in a hori- 


periphery with a relative angle equal to the 
outlet angle of the impeller, and that the whirl 
is equal to u— F cot 8. The head is then given 
as uw/g, at a quantity to suit the velocity 
triangle, Fig. 2a. 

It is shown below, however, that at this 


quantity which will be referred to as Qy, the 


work. Hence the moving row of blades will 
not affect pressure conditions, and no head will 
be generated at quantity Qr. 

The blade angle will vary progressively from 
inlet to outlet, since all other velocities con. 
cerned are constant or vary uniformly from 
inlet to outlet. 

The velocity triangle for exit from blade 
will be as ABC, Fig. 2a. 

Consider now a reduced quantity, with a 
vertical velocity represented by the distance 
between lines BC and OP in Fig. 3c. The 
blade will then have relative motion to the 
water and cause impact. Let the relative 
velocity of the water to the blade be shown by 
BL, which resolved horizontally against the 
blade is OL. The impact of the water on the 
blade will be: Quantity x 62-4 x velocity 
OL~g. 

The liquid will be accelerated by the blade to 
a final velocity CY, horizontally. It is assumed 
that the vertical velocity is unaltered. The 
force to produce this increase in horizontal 
velocity is: Quantity x 62-4 x velocity CY ~g. 
But the impact of water on the blade, due to the 
relative velocity of blade to water, must be 
equal to the impact of the blade on the water. 
Hence OL must equal C’/Y, which equals LP 
in the rectangle LPCY. Therefore the point 
L, which is the apex of the velocity triangle, 
must always fall on the median KJ of the 
triangle KBC formed by producing AB to 
meet the vertical line CK. 

Note that the vertical flow velocity is 
unaltered, and therefore all work done is in a 
horizontal direction. 

Generated Head Due to Impact.—The 
work done per pound of water is equal to 





K 














a Quantity QF. 
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and therefore no 


The proposed theory will show how the head, 


Impact Effects.—Consider a pipe shaped as in 
The depth of the pipe normal to the 


Assume that the curved portion is such that 


Triangles showing the components of velocity 
Neglecting friction losses, 


Assume now that a straight row of blades 


6 Quantity Qy¢. 


The point J bisects BC ; AM, QX, OP and BC are parallel ; 
Fig. 2—Velocity Triangles 


Pepphrle- Senay ep Very any FOE. zontal direction with velocity u.. The velocities 





* Institution of Mechanical Engineers. 
Written discussion of the paper is invited by the Insti- 
tution, communications to be received by September 30th. 

{ Chief designer, Harland Engineering Company, 
Ltd., Alloa, Scotland. 

t Price, 
page 413; 


Slip in the Centrifugal Pump.” 


_|u, t and F at any point permit the construction 


1940, Vol. 144, page 125, « Vortex Pumps or 


of velocity triangles which give the relative 
velocity of the water to the blade at a certain 
angle. If the blade angle varies from inlet to 
outlet so as to equal this angle in the velocity 
| triangle at any point, then it follows that the 








I . 3 M 
mpact MG x 
Qs See Ses. N 
if NE P 
cy Ww x 
8B J 6 Cc J c 


e Any Quantity. 


@ 


and LY, EG and KC are at right angles to BC 


(Velocity of blade) x (Force on blade per pound 
per second) =u xCY/g. 

Let the velocity CY equal w. Then work 
done per pound equals head equals uw/g. For 
minimum hydraulic loss the line of absolute 
velocity must coincide with the angle of the 
throat Ay, hence the intersection of the median 
KJ with the absolute velocity line AC will give 
the apex of the velocity triangle for maximum 
hydraulic efficiency (Fig. 2b). The quantity at 
this point is Qs and the vertical velocity f. For 
quantities less than Qy the apex of the velocity 
triangle will fall on the median JK below the 
point of intersection E with absolute velocity 
line. 

For quantities greater than Q,; the relative 
velocity line BE approaches BA, with conse- 
quent straight-line reduction in impact—and 
therefore reduction in energy—given to the 
water. Since the water is moving at a higher 
velocity than the velocity given to it by impact, 
the difference of velocity is made up at the 
expense of the suction pressure. For example, 
in Fig. 2, impact QS produces whirl XT 
(QS=XT) and the remaining velocity TS is 
obtained by loss of pressure. The apex of the 
velocity triangle is S on the line EA. Finally, 
with quantity QF the relative velocity angle 
coincides with the blade angle, and the work 
done is zero. TX becoming zero at the point M. 

Characteristics of Impact.—If, in Fig. 2, BC 
represents u?/g, and vertical distances represent 
quantity, then the distances from the apex of 
the velocity triangles on the median JE to the 
line CK will represent 


(w/u) (u®/g) =uw/g=head generated for quan- 
tities up to Qy. 
In similar manner heads at quantities between 





blade will slip through the water and do no 


Qs and Q» will be represented by the line EM. 
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Hence the two straight lines JE, EM will give 
the characteristics of head due to impact. 
Effects of Curvature.—Suppose now that the 
pipe system in Fig. 1 is curved uniformly about 
a point so that the entry and exit to the blades 
are at radii R, and R,, increasing the depth of 
passage normal to the paper to maintain same 
area Ay. Then radial velocities will be constant 
and horizontal velocities will become tangential. 
The blade angle at entry will increase to main- 
tain no shock at Qy, because radial velocity is 
constant but the velocity u at entry is reduced. 
Since the velocities wu and w increase uniformly 
from the inlet to the outlet of the blade, and 
since radial velocity is constant, the blade angle 
which is a function of u, w and F will vary pro- 
gressively from inlet to outlet. This is shown 
in Fig. 3. The head due to impact is unaltered, 
but since the water now has additional curva- 
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ture, centrifugal pressure occurs. This is given 
by kw?/2g, where k=1—R,?/R,?.. The water 
enters at radius R, and is discharged at R,, 
therefore centrifugal head will be added to the 
impact head. The total head is now given by 
uw/g + kw? /2g. 
If, in order to simplify calculation, w is 
expressed as a fraction of u, the head becomes 
(2w+kw*) u?/2g . (1) 
The head at quantity Qy» is still zero, since no 
impact occurs. 
DovuBtTFuL Points 


Doubtful Point A.—The whirl at R, is assumed 
zero, hence the expression kw? based on con- 
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Fic. 4—Performance of Small Low-Lift Pump (see Fig.7 
of Mr. Price’s Paper) 
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stant angular velocity is not exactly correct. 
This is mentioned on page 435 of Mr. Price’s 
paper (‘‘ Proceedings,” 1939, Vol. 142). 
Doubtful Point B.—At impact the absolute 
whirl velocity of the water is CY=w (Fig. 2c). 
After impact the water will rotate with the 
blade at velocity GY+OL=2w. This is 
equal to wu minus the tangential component of 
the relative velocity BO. It is therefore 
debatable whether the centrifugal head term 
should be kw* or k(2w)*. For the purpose of 
this discussion the lower value kw? is adopted. 
The Centrifugal Pump.—The curved pipe, 
when extended to a full circle, now becomes a 





R, and is discharged at radius R, into a volute 
of area Ay. If the blade angles are as described 
above there will be no impact and thus no 
head at Qy. At less quantities there will be 
impact over the whole blade and the whole 
blade will do work. Impeller blades are similar 
to the above with smooth change of angle from 
inlet to outlet, hence equation (1) will hold good 
for a centrifugal pump. 

Closed’ Valve Head.—At zero quantity the 
head is (2w+kw*—w?*)u?/2g, since the velocity 
head represented by w* is lost. At the closed 
valve w=}, hence the head equals 


(2/2+k/4—1/4)u*/2g=(3/4+k/4)u*/2g (2) 


It will be noted that w is expressed as a fraction 
of u. 

Doubtful Point C.—The deduction of velocity 
head is somewhat in doubt. In the case of the 
pumps which are shown in Mr. Price’s paper and 
which are in general production, this head is 
lost, but in more recent designs the closed valve 
head does not show so much loss. (See Fig. 44, 
page 454, in Professor Lewis F. Moody’s com- 
munication on Mr. Price’s paper, ‘‘Proceedings,”’ 
1939, Vol. 142). 

Head at Half Quantity.—The head at half the 
quantity of Q, (referred to as Q;/2) is calculated 
by using a value of w midway between w at Qy 
and 0-5. The water is moving at a velocity in 
the volute which is less than the velocity due to 
impact (see Fig. 2). The above calculation 
assumes that Bernoulli’s theory applies and no 
head is lost. 

Doubtful Point D.—As in the case of closed 
valve the possibility of a small loss of head at 
Q;/2 must be borne in mind when comparing 
with test results, 

Doubtful Point E.—Since the water is free to 
move circumferentially in the impeller, it is 
assumed that it will move forward at velocity w 
and not receive the impact corresponding to 
the difference between blade velocity and 
volute velocity. 

Formule :— 


Head at Qs=(2w+ kw*) u?/2g . (3) 
Closed valve head =(3+k/4)u*/2g (4) 
The following formule are based on Fig. 2 


(u=1) :— 
Guide passage or volute angle : 
a=cosec—t/F =cosec—! Ay/Ay (5) 
Radial velocity F (for zero head at Q») 
=I1/(cota+cot Bp). . . . . (6 


Radial velocity f (for maximum hydraulic 
efficiency quantity Q,) 
=(1—2w) tan ~ 


~— 


(7) 


Whirl velocity w at Qy (expressed as a fraction 
of u) 

=(F—f)/F=F—(1—2w) tan 6/F 
=(tan B—F)/(2 tan B—F). . . (8) 
COMPARISON WITH TESTS 


The Calculations—Head and quantity 
characteristics of the volute pumps, for which 
values of As/Ay are given in Mr. Price’s paper, 
have been calculated. These are worked out for 
closed valve, Q;/2, Qf and Qy in order to com- 
pare with actual test curves. Values of Ays/Ap 
are not given for turbine pumps, but the head at 
impeller periphery has been calculated for 
Fig. 25 in Mr. Price’s paper in order to compare 
with Professor Blackadder’s observations. 

The Comparison.—The calculated results are 
shown in dotted lines with the actual test in 
full lines. It is to be expected that the test 
results will be lower than calculations by the 
hydraulic losses through the pump: an 
amount varying as the square of the quantity 
from zero at closed valve to a value correspond- 
ing to the hydraulic efficiency of the pump at 
Q;. It is also pointed out that the values of 
Ay/Ay» are given as approximate. 

These two points are to be considered when 
comparing theory with test. 
On the following pumps the test and theory 
agree within normal limits of manufacture and 
tests :— 
(i) For the whole characteristic: Figs. 4 and 
two others (Figs. 7, 9 and 13 respectively in 
Mr. Price’s paper). 





centrifugal pump. The water enters at radius 





(ii) From closed valve to Qy;: Fig. 5 and 








three others (Figs. 12, 14, 19 and 17 respectively 
in Mr. Price’s paper). 

(iii) From closed valve to Q;/2: Figs. 6 and 
one other (Figs. 11 and 16 respectively in Mr. | 
Price’s paper). 

It is possible that variation beyond Q; is due 
to throttling in the inlet to the impeller, as 
suggested by Mr. Price on page 426 of his paper. 

The turbine pump referred to in Fig. 25 on 
page 434 of Mr. Price’s paper shows complete 
agreement between calculations and Professor 
Blackadder’s ‘‘ Obervations,” although Pro- 
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Fic. 5—Performance of Medium-size Low-lift Pump (see 
Fig. 12 of Mr. Price’s paper) 


fessor Blackadder considered them difficult to 
accept because they seemed too high. 

It is submitted that this comparison of theory 
against independent test data affords very 
striking experimental proof of the theory. 
The theory may be criticised in respect of the 
doubtful points to which attention has already 
been drawn, but such points of doubt only repré- 
sent errors of a small percentage, in comparison 
with the 50-100 per cent error of the previous 
theory. 


CoNCLUSION 


During twelve years’ experience as a designer, 
up to the outbreak of the present war, the 
author has gradually realised the possibility of a 
simple theory to fit the facts, and has used an 
empirical system similar to the above. By good 
fortune he came across a copy of Mr. Price’s 
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Fig. 6—Performance of Small Medium-Lift Pump (see 
Fig. 11 of Mr. Price’s Paper) 


paper a short time ago and the foregoing theory 
is the result of subsequent investigation along 
purely theoretical lines, using Mr. Price’s test 
as a check. 

The theory presented involves the most 
elementary hydraulics, fits the facts reasonably 
and, it is submitted, is the complete answer to 
the difficulties that have caused designers in the 
past to disregard theory. 

It is suggested that this theory will apply 
equally well to fans ; preliminary rough checks 








would appear to confirm this. 
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A Twist Drill Grinding 
Machine 


A NEw twist drill grinding machine now being 
made by A. A. Jones and Shipman, Ltd., of 
Leicester, has been specially designed for the 
accurate grinding of drills from }in to 2hin 
diameter by relatively unskilled labour. It 
can handle drills with two, three or four lips, 
and with it inclusive point angles from 90 deg. 
to 140 deg. can be ground. 

The machine is driven by a 2 h.p. motor, 
which is enclosed in the base and drives the 
spindle through vee belts. Belt tensioning is 
effected through a handle at the side of the 
machine. On the standard machine the 
spindle, which is mounted on ball bearings, is 
tapered at both ends, one for the grinding wheel 
proper and the other for the point thinning 
wheel. The wheels are fitted on removable 
flanges, those for the cup wheel incorporating 
balance weights to permit correct balancing 
prior to spindle mounting. 

The twist drill grmding arm is arranged so 
that it may be swung clear of the wheel and the 
lip rest can be adjusted with ease. Means are 
provided for adjusting the lip clearance angle 
which remains constant irrespective of the 

















Twist DRILL GRINDING MACHINE 


diameter of the drill. The centre vee and the 
tailstock are adjustable for accommodating 
various lengths of drills, and a micrometer 
screw is provided to the bottom rest for feeding 
the drill to the wheel. 

The machine is automatically set to produce 
the correct point shape by gauging the diameter 
of the drill with adjustable caliper jaws prior 
to grinding. This setting is not affected by 
other adjustments to the machine. 

Although on the standard machine a point 
thinning wheel is provided to enable this 
operation to be carried out by hand, the special 
point thinning attachment to be seen in the 
engraving can be supplied. This attachment 
includes a twist drill grinding arm arranged to 
swivel in a horizontal plane to suit the spiral 
angle of the drill. The drill is placed in the vees 
of the arm and set by means of a lip rest and 
tailstock. The point thinning wheel is carried 
on a_ counterbalanced bracket, which is 
lowered by means of a lever to the grinding 
position. A micrometer depth stop is provided 
to control the depth of cut. When the drill has 
been set correctly in the arm, the wheel is 
lowered for grinding to the set depth and the 
counterbalanced arm afterwards returns clear 
of the work when released. 

Wheel dressing is effected by an attachment 
carried from the caliper jaw, which is arranged 
to pass a diamond across the face of the wheel 
by a swivelling motion. The diamond is 
adjusted to a set block registering on the 
caliper arm, so that the amount dressed from 
the wheel is automatically compensated for 
when calipering the drill to set the machine for 
grinding. 


URING development by John I. Thornycroft 

and Co., Ltd., and the Ministry of Supply of 
the “Terrapin IT’ amphibian vehicle it was found 
that land performance over the various types 
of terrain encountered, varying from soft sand 
to hard roads, was immeasurably improved by 
the adoption of a system that enabled the 
driver to vary the tyre pressure of the main 
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Tyre Pressure Control Whilst Running 





driving axle and the other for supplying air 
under pressure to the tyres. 


CoNTROL VALVE 


Dealing first with the control valve (Fig. 2), it 
will be noted that it comprises four small 
rubber-seated valves operated from cams on the 
control lever spindle. The two lowef valves 
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driving wheels within wide limits while running. 
To be successful, the mechanism for such duty 
must be designed to operate rapidly and be 
of simple, foolproof construction. External 
pipes and fittings likely to foul obstacles must 
be avoided. Furthermore, as the driver on this 
type of vehicle is always fairly well occupied, the 
method of control was required to be designed 
so as to add as little as possible to his existing 
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control the air to and from the piston in the 
axle control cylinder. The left valve is for 
exhaust and the valve on the right for pressure. 
The upper valve on the left is an exhaust valve 
for controlling deflation of the tyres, whilst 
that on the right controls the supply of air for 
inflation. The positions of the control lever 
corresponding to the operating sequence of 
these valves are registered by a spring plunger, 





duties. With these objects in mind the Thorny- 


while a further movement of the lever against 
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croft tyre-pressure control, illustrated herewith, 
was evolved. The following is a brief descrip- 
tion of the system in its final form. 

The diagram Fig. | illustrates the general 
lay-out. Air under pressure passes from a com- 
pressor through an unloader and check valve, 
vid a governor, regulating the pressure to a 
reservoir. Although, under normal conditions 
of operation, it was found convenient to keep 
the compressor running continuously, it can be 
readily disengaged, if required, by a lever in the 
driver’s eabin. From the reservoir the air 
supply is taken to a control valve in the driver’s 
cabin, from which there are two pipes, one for 








operating the control cylinder on each main 
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FiG. 2—AIR CONTROL VALVE 


spring resistance causes the air pressure in the 
tyres to be indicated on a gauge in front of the 
driver. 


ConrTROL CYLINDER 


In Fig. 3 is shown the arrangement of one of 
the ‘‘ Terrapin II” wheels and axles. The tyre 
pressure control cylinder is fastened to the 
worm cases of the main driving axles and con- 
tains a piston, which, when under air pressure 
from the control valve, opens a small rubber- 
seated valve in the end of the axle for inflation 
or deflation. The makers state that an 
important point is that the synthetic rubber 
seals on the axle valve housing are under pressure 
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only when the tyres are being inflated. It will 
be observed that the axle is drilled and com- 
munication with the tyre is completed .by a 
short pipe fitting against the face of the hub 
where it is not in any way vulnerable. Thus, 
during inflation air passes from the cavity at 
the bottom of the cylinder through the axle to 
the tyre, and in the opposite direction when the 
tyre pressure is being lowered. A special form 
of tyre valve was developed to conform to the 
requirements of the variable-pressure supply 
and also to enable individual tyres to be inflated 
and deflated by other means, or their pressure 
checked if the necessity should arise. 


OPERATION OF SYSTEM 


If the driver wishes to increase the tyre 
pressure as he proceeds from a soft to harder 
surface, he moves the lever on the control valve 
to the ‘inflate’ position. This operation 
causes compressed air to move the pistons in 
the control cylinders and opens the valves in 
the axles, giving a direct communication 
between the air reservoir and the tyres vid the 
control valve and cylinder. At any time, if the 
driver moves the control lever further to the 
“pressure test’’ position, he can read the 
pressure in the tyres on the gauge. 

Conversely, when it is required to reduce the 
tyre pressure to obtain satisfactory traction on 
soft ground, the control lever is moved to the 
“deflate? position, in which case the piston in 
the control cylinder is again in operation, but 
the other pipe from the control valve is open to 
atmosphere to allow escape of air from the tyres. 
During this operation also the tyre pressure 
may be read on the gauge by moving the lever 
to the adjacent ‘‘ pressure test’ position. 

A point of importance is that the tyre pressure 
is sealed by the valve in each axle, thereby 
isolating the tyres from the air supply system, 
except during the pressure varying operations 
described above. Consequently, at all other 
times there is no pressure in the air pipes from 
the control valve, nor is there any pressure on 
the rotating seal. 

An amphibian military vehicle is subject to 
extreme atmospheric conditions, apart from 
being frequently swamped in sea water. It 
was therefore found necessary to employ non- 


An Electric Barograph 





A BAROGRAPH which operates from A.C. mains 
and provides a continuous record over a period 
of twelve months has been introduced by 
Kelvin Bottomley and Baird, Ltd., of Hilling- 
ton, Glasgow. This new instrument, to be seen 
in the accompanying engraving, is covered 
with a transparent moulded plastic hood, 
through which the chart showing the previous 
ten days’ recording may 







The L.N.E.R. Potters Bar 
Collisions 


THE report of Sir Alan Mount to the Minister 
of Transport on the three passenger train 
collisions which took place shortly after 10 p.m. 
on Sunday, February 10th, 1946, at the north 
end of Potters Bar Station, on the London and 
North-Eastern Railway, has now been published 
by the Stationery Office. It may be recalled 








be seen. It incor- 
porates an extremely . 
sensitive recording ri 


mechanism, the opera- 
tion of which does not 
involve any drag by 
the stylus upon «the 
chart paper. A special 
chart paper coated with 
wax, which is used for 
recording, is supplied in 
rolls of sufficient length 
to last for one year of 
continuous operation. 

A six-capsule  dia- 
phragm is used in the 
instrument and means 
of full temperature com- 
pensation and adjust- 
ment for altitude are 


incorporated in the 
mechanism. Any slight 
backlash which may 


occur between the dia- 
phragm and the elec- 
trically operated stylus 
is taken up by light 














hair springs. Move- 
ment of the chart is 
effected by a small 
synchronous motor, 
which also serves to close a secondary 
circuit in a transformer once very fifty 
seconds. This secondary circuit sufficiently 


heats a wire running through the mica stylus 
arm to deflect it and bring its point into 
contact with the chart surface. As the point 





ferrous alloy pipes of high tensile strength, and 





of the stylus forms a continuation of the 
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to make all fittings in the system completely 
rust and waterproof. Accumulations of water 
in the system were satisfactorily dealt 
with by the provision of a series of traps and 
drains. 








Farm MECHANISATION INQurRY.—The National 
Institute of Agricultural Engineering has just 
published “ Farm Case Study No. 1,” which deals 
with the condition of a 200-acre clay farm in South 
Warwickshire in relation to the use of machinery. 
Studies have been made of tractor, horse and 
implement usage. 
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CYLINDER AND AXLE 


heated wire, it makes a small impression on 
the wax coating of the chart paper. With 
the progressive movement of the chart past 
the stylus point the small impressions at 
fifty-second intervals combine to form a 
continuous line. 

It will be appreciated that as its point is free 
from any surface drag of the) moving chart 
the stylus arm is able to respond to the 
slightest fluctuations in atmospheric pressure 
between the brief periods it is in contact with 
the wax surface. The inertia of the stylus 
arm mechanism is so slight as to be virtually 


ELECTRIC BAROGRAPH 


that the 9.32 Hatfield to King’s Cross local 
passenger train, travelling on the up slow line 
and due to stop at the station on the up main, 
became derailed as a result of the signalman 
reversing the facing crossover slow to main 
between the bogies of the first coach. The 
engine collided at considerable speed with the 
buffer stop of the short dead-end siding exten- 
sion of the up slow line, but as the coaches follow- 
ed the line of the crossover the impact forced the 
two first coaches out of alignment to such an 
extent that the main down line was fouled, as 
well as the main up line. Soon after that the 
9.45 down express, King’s Cross to Edinburgh, 
travelling under clear signals at about 45 m.p.h., 
collided with those two coaches and carried 
the underframe of the second in front of it, 
while dragging along that of the first for a 
distance of about 115 yards, where both main 
lines were again obstructed. The engine was 
derailed and was considerably damaged ; the 
rear of its tender was lifted and the six leading 
coaches were derailed. Thereafter, and perhaps 
even at the same time as the down express 
came to a stand, the 5 p.m. up express from 
Bradford to King’s Cross collided at slow speed 
with the wreckage. The engine and tender 
fell over on their sides to the left, adjacent to 
and alongside the engine of the down express, 
with the underframe of the first coach jammed 
between them; the leading vehicle of the up 
express was derailed. Two passengers on the 
Hatfield train were killed and eleven others and 
six of the railway company’s servants were 
either injured or suffered from shock. In his 
conclusions, Sir Alan says that there appears 
little doubt that this series of accidents was 
due to Driver Trigg of the local train mis- 
taking the clear indication of the up main 
home signal as applying to the home line. 
It is possible, however, that he was misled. 
No responsibility attaches to the engine- 
men of the down express, and Sir Alan 
commends Driver Churchill of the up express 
far, bringing his train nearly to a stand short of 
the obstruction formed by the down express, 
Sir Alan recommends the reconstruction of 
the old station by the provision of two island 
platforms serving four running lines instead 
of the present two tracks. 
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Industrial and Labour Notes 


Factory Building Schemes 


The Board of Trade has announced 
that up to June 30th, 1577 building projects 
for new factories and extensions to existing 
factories had been approved. They will eventu- 
ally provide additional employment for 133,000 
men and 100,000 women. Of the total number 
of approved schemes, 616 are in the develop- 
ment areas and will provide work for 76,000 
men and 66,000 women. In the north-eastern 
development area, 200 projects have been 
approved ; in South Wales, 196; in Scotland, 
180; in West Cumberland, 24; in South 
Lancashire, 15; and at Wrexham, 1. Work 
has been begun on 270 of the development area 
projects, involving a total floor space of 54 
million square feet, and twelve have already 
been completed. 


Illuminating Engineering Resettlement 


The subject of illuminating engineer- 
ing has now been accepted as a suitable one for 
the resettlement courses which are sponsored 
by the Ministry of Labour. The first course of 
this kind is now being concluded at the Borough 
Polytechnic, Borough Road, S.E.1, and it is 
anticipated that a somewhat more complete 
course, extending over nine or ten months, will 
begin in September. : 

Approximately twenty students have passed 
through this initial course in illuminating engi- 
neering, and are now anxious to enter the 
lighting industry. Information regarding the 
courses can be obtained; either from Mr. C. E. 
Greenslade, of the Borough Polytechnic, or 
from the Illuminating Engineering Society, 32, 
Victoria Street, S.W.1. 


Social and Economic Research 


Some time ago a committee was set 
up under the chairmanship of the late Sir John 
Clapham, to consider whether additional pro- 
vision was necessary for research into social and 
economic questions. Its report to the Lord 
President of the Council and the Chancellor of 
the Exchequer has now been published, and 
recommends that a standing inter-departmental 
economic and social research committee should 
be constituted to survey and advise upon 
research work in Government Departments. 
The report also suggests that consideration be 
given to increasing grants to universities with 
a view to strengthening developments con- 
ducive to the spread of research into economic 
and social questions. 

One section of the report comments on the 
quite inadequate provision at present prevailing 
in United Kingdom universities for posts in 
statistics. Remarking that an adequate supply 
of statistical competence is fundamental to the 
advancement of ‘knowledge of social and 
economic questions and in public administra- 
tion, the report says that.the number of Chairs 
in Statistics throughout the country could be 
counted on the fingers of one hand. Now that 
the war is over, a chronic struggle is going on 
between the universities, business and the 
public service for the services of a supply of 
statisticians, which is in the aggregate equal 
to only a tiny fraction of the demands imme- 
diately. manifesting themselves, and still less 
of the demands certain to accrue as current 
policies develop and projected institutions are 
brought into being. The committee feels that 
there are few more urgent needs to-day than 
the increase of the supply of first-class statis- 
ticians, but, it observes, this need will not be 
met if further provision is not forthcoming at 
the universities. 


The T.U.C. and Civil Service Unions 


At a meeting of the General Council 
of the Trades Union Congress, last week, the 
reaffiliation was accepted of the Civil Service 
Clerical Association, the Inland Revenue Staff 
Federation, the Union of Post Office Workers, 





these organisations withdrew from association 
with the T.U.C. when the Trade Disputes and 
Trade Unions Act of 1927 came into force. An 
application for affiliation was also accepted 
from the Association of Civil Service Designers 
and Draughtsmen. 

The General Council has given consideration 
to the setting up of a separate group within 
the framework of the T.U.C. for the Civil Service 
unions, and has decided to call a conference of 
representatives of those unions to ascertain their 
views regarding the formation of such a group. 


The Scarcity of Raw Materials 


Lord Davidson, President of the Engi- 
neering Industries Association, has recently 
stated that a disturbing situation is disclosed 
by representations which the Association is 
receiving regarding the scarcity of essential raw 
materials. 

From a study of the trade and navigation 
accounts for May, Lord Davidson claims that 
one of the factors contributing to the scarcity 
appears to be the remarkable rate at which the 
export of raw and semi-manufactured materials 
has been increased. As the following table 
shows, exports of both ferrous and non-ferrous 
materials produced in the United Kingdom 
were very much higher in the first five months 
of this year than in the corresponding period of 
1938. 


Five Five 
months months 
to to 
May 31, May 31, 
1938 1946 
Iron and Steel Tons. Tons. 
Wire rods and bright steel bars 4,070 22,305 
Angles, shapes and sections ... . 28,085 67,390 
Hoop and strip Le - 15,574 34,994 
Non- Ferrous Cwt. Cwt. 
Aluminium and alloys, sheets, 
Strip; Bei sca s.r ica: ces axe BE SED 97,565 
Brass and alloys of copper, plates, 
sheets, strip, &c....  ... ... «». 62,412 . 170,300 
Rods, sections, &c....  ... ... ..- 15,480 - 99,066 
Copper, plates, sheets, strip, &c. ... 36,376 ... 137,894 
OM. ses ese tune pean! ‘sas . 10,824 37,271 


All these materials, Lord Davidson points out, 
are in such short supply for the urgent needs of 
the home market that manufacturers who use 
them are being compelled to refuse further 
orders for weeks and months ahead, with the 
inevitable prospect of unemployment in some 
sections of the engineering industries. If there 
is a reason for the Government’s action in 
permitting the immensely increased exports of 
raw and semi-manufactured ferrous and non- 
ferrous materials, rather than the much more 
valuable finished articles—the product of 
British skill in manufacture—Lord Davidson 
claims that engineers are entitled to know what 
it is. He wonders if the Treasury is not aware 
of the loss to the national revenue which the 
policy of the Board of Trade entails, and says 
that if exports of these materials are to con- 
tinue on a rising scale to the detriment of the 
manufacturing engineer, it is difficult to see how 
unemployment at home and loss of markets 
abroad can be avoided. 


Essential Work (Coal Mining Industry) Order 


The Parliamentary Secretary to the 
Ministry of Labour, Mr. Ness Edwards, 
announced in Parliament, on Wednesday, July 
24th, that it had been decided to revoke, as 
from September Ist, the Essential Work (Coal 
Mining Industry) Order, 1943. In view of the 
present position regarding coal supplies, how- 
ever, the Government did not consider that it 
would be justified in dispensing with all forms 
of labour control in the coal mining industry, 
and it had therefore been decided to amend the 
Control of Engagement Orders, 1945 and 1946, 
to apply to men aged eighteen to fifty inclusive 
in the coal mining industry. 

Mr. Ness Edwards explained that the general 
effect of these changes would be that from 
September Ist workers would be free to leave 
employment at a particular colliery and colliery 


Those who left, or who were discharged, from a 
particular colliery, would be at liberty to fing 
for themselves employment at other collicries, 
and such undertakings would be free from any 
restriction upon the engagement of labour, 
Men between the ages of eighteen and fifty 
whose normal employment was in the coal 
mining industry or whose current unemploy. 
ment books bore the industry letters S.A. would 
not be free to take employment outside the 
industry otherwise than through a local office 
of the Ministry of Labour. 

The new provision, Mr. Ness Edwards said, 
would be operated with the object of con. 
serving the labour force of the coal mining 
industry. Every effort would be made by the 
officers of the Ministries of Labour and Fuel 
and Power to overcome by persuasive means 
the objections of men who did not wish to 
remain in the coal mining industry, and to 
induce them to accept suitable openings in it, 
It was hoped that it would be necessary to 
resort to compulsory measures only in very 
exceptional cases. 


Reparations from Germany 

The Inter-Allied Reparations Agency, 
Brussels, has completed the first allotment 
between the Western Powers of capital plant 
which is to come as reparations from Germany. 
In this allotment, Britain has secured equip- 
ment—mainly urgently needed machine tools— 
from the works of Fritz Miiller, Waldrich, 
Haniel and Lueg, Turbelwellenwerk, and 
Hanseatische Kettenwerke. 

The Board of Trade states that the procedure 
for disposing of German reparations plant, of 
which this is the first minor instalment, will 
normally follow the lines of the existing disposal 
schemes for the sale of Government surplus 
machinery. The machines will be sold and 
delivered to buyers’ works, and will be expected 
to realise prices roughly equivalent to those 
ruling in the country for corresponding equip- 
ment in the same second-hand condition. It is 
expected that most of the plant in this first 
batch will go to the steel plant industry. The 
process of dismantling and shipping is to start 
almost immediately. 


A Conference on Industrial Design 


The Council of Industrial Design and 
the Federation of British Industries are sponsor- 
ing a conference on industrial design, which is 
to take place in the Westminster Central Hall, 
London, S.W.1, on Thursday and Friday, 
September 26th and 27th. It is the first of a 
series of conferences which it is proposed to hold 
in association with the “ Britain Can Make It” 
Exhibition. 

Sir Thomas D. Barlow, Chairman of the 
Council of Industrial Design, will preside at the 
conference and the speakers include Sir Charles 
Tennyson, Mr. Allan Walton, Sir Raymond 
Streat, Hon. Josiah Wedgwood, Mr. Alfred 
Whitaker, Mr. T. D. N. Burness, Sir Miles 
Thomas, Mr. Leslie Gamage, and Mr. John 
Ryan. The papers to be presented will deal 
with the designer’s place in industry, the design 
of machinery, design and research, and design 
as an ally in exports. 


Malaya’s Tin Industry 

In a debate on Malaya, in the House of 
Commons, on Thursday, July 25th, the Secre- 
tary of State for the Colonies, Mr. George Hall, 
reviewed the progress being made in the 
rehabilitation of the tin mining industry. 
European tin producers, he said, had placed 
orders in this country for dredging equipment 
amounting to £772,000. Eleven dredgers were 
already in operation, and up to June 30th the 
Ministry of Supply Tin Ore Buying Agency in 
Malaya had purchased over 8000 tons of tin 
concentrates, whilst 3700 tons had _ been 
smelted in Malaya itself. A revision of tin 
prices was now under consideration, and he 
hoped that a favourable decision upon the 
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and the Post Office Engineering Union. 


employers would be free to discharge workers. 


matter would be reached shortly. 
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French Engineering News 


(From our French Correspondent) 
Paris, July 26th. 


The Minister of Industrial Production has 
ordered machines and materials coming from 
Germany to be blocked pending allocation. 
The reason given is that this will enable arbi- 
tration in disputed cases, especially concerning 
non-union industries. 

Foundry material is at present stocked at 
Pantin, and industrial circles are very con- 
cerned that distribution should be equitable, 
particularly that State factories and nationalised 
plant will not get special priority, having 
regard to the fact that they have already 
benefited from machines stored at Roanne. 
Many factories and arsenals are urgently in 
need of equipment to enable them to undertake 
work for industry. 

* * * 

In spite of destruction and losses sustained 
by Le Havre, it is still of first importance as a 
deep-sea port and for its proximity to the 
capital and industrial region. Incessant work 
on the port enabled traffic to increase to 465,000 
tons in May, which compares favourably with 
the 1938 average of about 560,000 tons monthly. 
This was achieved mainly with the aid of 
American cranes and surplus American Army 
machinery from which floating and rolling 
cranes, excavators, floating quays, rolling stock 
and barges were obtained. Already petrol 
tankers of 20,000 tons are able to use the port, 
and pumping installations, working at 1200 
tons an hour, are able to unload in less than 
twenty-four hours. Storing is a problem here, 
for only 75,000 cubic metres of storage capacity 
remains out of a pre-war 250,000 cubic metres. 
Three reservoirs of 13,000 cubic metres and 
four of 10,000 will be ready by the autumn, 
however. Before the war 250,000 square metres 
of covered space was available and 640,000 
square metres of warehouses. Only 90,000 of 
the former and 240,000 of the latter remain. 
In the reconstruction programme priority in 
covered space is given first to repairs, then to 
the temporary construction of a Transatlantic 
station. Already the foundations are being laid 
and it will be ready in the autumn. 

* * * 


In a letter addressed to the Minister of 
Industrial Production, the Comité Director of 
the Ist Region Economique claims that figures 
published for coal production in 1946, giving 
the level as 95 per cent of 1938 production, 
are too optimistic. He claims that only 50 per 
cent is used in industry, and very little for 
domestic consumption, and therefore asks for 
some information to clear up the anomaly. 
According to Ministry of Industrial Production 
figures, production for the first five months of 
1946 not only reached, but passed, 1938 figures 
by about 77,000 tons in March and May. 
Average output for these months. was 2,344,000 
tons, compared with the 1938 monthly average 
of 2,353,000 tons. The Minister has not as yet 
replied to the Comité Director’s letter. 

* * * 


Owing to the need for reserving steel pro- 
duction for other industrial purposes, France is 
considering a large-scale order of rolling stock 
from Belgium. The figure suggested is 10,000 
trucks. The Belgian price, however, is con- 
siderably higher than French prices, being 
550,000 French francs, against 320,000. One 
solution offered is that 3000 trucks should be 
ordered from Belgium at 550,000 francs, 3000 
from Belgium at French construction prices, 
1.e., 320,000 francs, while the surplus should be 
ordered in France. At present France has 
300,000 trucks, against 450,000 pre-war. 

* * * 

Owing to the high prices of imported agri- 
cultural machinery, it has been urged that 
French constructors should receive more permits 
for sheet steel and iron so as to increase 
their own production and reduce prices. 
Harvesting machinery is particularly needed, 
and production over the past four years has 
been very small compared with 1938, which was 


Notes and 


Rail and Road 


LeveL Crossines.—The Minister of Transport 
has stated in a written parliamentary reply that 
there were 110 level crossings situated on roads 
designated as trunk roads in February, 1946. 


Historic BripGE For MusEuM.—A cast iron 
bridge, which for nearly 200 years has carried the 
Great North Road over the Milby Cut, Borough- 
bridge, Yorkshire, is being dismantled. According 
to The Yorkshire Post, the girders and bearing 
stones are to be placed in the L.N.E.R. Museum at 
York. It is reported to be the oldest cast iron bridge 
in England, and came into the possession of the 
L.N.E.R. when the canal which it crosses was taken 
over by that railway company. 

G.W.R. Orn-Burnine Locomotives.—The Great 
Western Railway has announced the extension 
of its experiment with oil-burning locomotives. 
Twenty-five ‘‘ Castle ’ class engines are to be con- 
verted to oil burning at the company’s Swindon 
works, and will be used on main line services between 
Paddington, Bristol, the West of England and South 
Wales. The G.W.R. has already converted ten 
freight locomotives to oil burning, and these are in 
service in South Wales. Eight more are to be con- 
verted. A locomotive of the “ Hall” class, a 
general utility type, has also been converted, and 
is to be brought into service shortly on express 
passenger services between Paddington and 
Bristol. 


TRANSPORT IN THE NETHERLANDS.—Information 
published by the Economic Department of the Royal 
Netherlands Embassy shows that the railways in 
Holland are now carrying out a satisfactory service. 
On May 5th, 1945, the railway system amounted to 
only 749 miles, but it now extends to 1790 miles, or 
more than 91 per cent of the length in 1939. The 
number of passenger train miles covered daily has 
risen since the liberation from 1175 to 26,248 miles 
and the number of miles covered daily by goods 
trains from 1305 to 20,510 miles. Locomotives and 
rolling stock in service have been appreciably 
increased, in addition to equipment provided by 
Britain and other nations. Road traffic which, 
owing to lack of fuel and large-scale requisitioning 
of vehicles by the Germans, was reduced to a 
minimum has developed satisfactorily since the 
liberation. Of the sixteen large railway bridges 
blown up, seven have been repaired, whilst nine of 
the fifteen large road bridges destroyed have now 
been provisionally or finally reconstructed. 


Air and Water 


YANGTZE Ris—E THREATENS Hankow.—The con- 
tinued rise of the Yangtze River is said to be 
threatening the port city of Hankow. The muni- 
cipal authorities point out that the waters have 
already reached a record height, and that although 
the sluice gates have been closed, should the river 
rise a further 3ft the town will be flooded. Dyke 
repair work is being speeded up by the Yangtze 
Flood Control Commission. 

THE Suez CanaL.—At the annual meeting of the 
Suez Canal Company, held recently in Paris, the 
president, the Marquis de Vogiie, said that traffic 
on the Canal progressively increased to 11,274,000 
tons in 1943, 18,125,000 tons in 1944, and to 
25,065,000 tons in 1945, representing 34, 55, and 
76 per cent of its pre-war level. In the first quarter 
of 1946, however, the volume of traffic had remained 
at the level reached during the last quarter of 
1945. 


HaRWICH AND ANTWERP SERVICE.—On Monday, 
July 29th, the London and North-Eastern Railway 
resumed its steamship service between Harwich 
(Parkeston Quay) and Antwerp, which had been 
suspended since 1939. For the present, the service 
is being operated by the L.N.E.R. steamship 
“* Accrington,” which has been reconditioned after 
war service. Sailings from Parkeston Quay are on 
Mondays and Thursdays and from Antwerp on 
Wednesdays and Saturdays. 


Work at CLypEBANK.—In the course of his 
chairman’s address at the recent annual meeting 
of John Brown and Co., Ltd., Lord Aberconway 
mentioned that H.M.S. ‘‘ Vanguard” was now 
undergoing extensive official trials prior to being 
handed over to the Admiralty. The ship was to 
have the honour of taking the King and Queen and 
members of the Royal Family to South Africa. 
Amongst other work being done at Clydebank, Lord 
Aberconway referred to the reconditioning of the 
Cunard White Star liner ‘‘ Queen Elizabeth,” and 
said that later on similar work was to be carried out 





itself not a good production year. 





on the “‘ Queen Mary.” 





Memoranda 





Miscellanea 


Courses FOR CHEMICAL ENGINEERS.—The 
Ministry of Labour and National Service has 
announced that special courses for chemical engi- 
neers are to be available at various technical 
colleges. These courses are being arranged, it is 
stated, to provide men, already possessing certain 
qualifications, with the necessary specialist training, 
in view of the increasing demand, not only in the 
chemical and petroleum industries, but also in such 
industries as gas, textiles, ceramics, glass and 
rubber. The courses will be open to men who have 
graduated in engineering, physics or chemistry, or 
have secured the Higher National Certificate in 
Engineering or Chemistry, or who have obtained a 
general science degree in mathematics, chemistry 
and physics. The courses will be whole-time and 
approximately of one year’s duration. Applicants 
for admission to the courses will be selected after 
interview by a board, and no candidate can be 
accepted who has not fulfilled his military obliga- 
tions or who has not done a sufficient period of 
civilian war work to enable him to resume his studies. 
Further information can be obtained from the 
Technical and Scientific Register, York House, 
Kingsway, W.C.2. 


‘WHERE THERE’S A WiLL ”’ is the title of an 
excellent industrial documentary film, produced 
during the war years with the assistance of the Air 
Ministry and R.A.F., to form an exhaustive record 
of the production activities of the Automatic 
Telephone and Electric Company, Ltd., Strowger 
Works, Liverpool. The film, with its sound com- 
mentary spoken by John Snagge, gives a clear 
account of the processes involved in the manu- 
facture of the relays, selector switches and similar 
apparatus used in automatic telephone exchanges 
and totalisators. Turning to the company’s war- 
time products, the film describes the factory pro- 
duction of radio transmitter-receiver sets, such as 
were installed in Service aircraft. Even more 
interesting are the sequences dealing with various 
navigational aids, including the automatic pilot, 
known to the R.A.F. by the familiar name of 
“George.” The film shows the stringent control 
that was necessary throughout each manufacturing 
process to confer the essential robustness and 
reliability on this apparently delicate apparatus ; 
for ‘‘ George ” was required to function accurately 
at extremes of temperature ranging from —20 deg. 
Cent. to +50 deg. Cent. and varying degrees of 
humidity. Copies of the film (which runs for 
approximately ninety minutes) are available for 
loan to scientific societies and similar bodies, on 
application to the Automatic Telephone and 
Electric Company, Ltd., at the address given 
above. 


ProposeD New Town;.—The Minister of Town 
and Country Planning met on July 24th representa- 
tives of the local authorities concerned with the 
development of a new town in the neighbourhood 
of Harlow, Essex. The Minister said that he pro- 
posed to circulate to the local authorities repre- 
sented a rough outline plan of the area proposed 
for the new town, which would provide a basis for 
discussion and subsequent operations. When the 
plan was completed, and if the New Towns Bill, 
now before Parliament, was passed in substantially 
its present form, the area required would in due 
course be designated under Sec. 1 which provides 
for the hearing of objections and for the holding of 
a public inquiry. After the Minister had answered 
@ number of questions on details of the project, 
the local authorities’ representatives expressed their 
appreciation of the Minister’s action in consulting 
them at this stage, welcomed the proposals, and 
hoped the project would go forward with all possible 
speed. On July 26th the Minister received repre- 
sentatives of Hemel Hempstead Town Council and 
discussed with them proposals for the extension of 
the town from its present population of about 
20,000 to a town of 60,000 inhabitants. In addition 
to Hemel Hempstead Town Council, other local 
authorities represented were Hemel Hempstead, 
Watford and St. Albans Rural District Councils, 
Mid-West Herts Joint Planning Committee, and 
Herts County Council. The Minister said that the 
purpose of the new town would be to provide for 
population decentralised from London, and, in 
particular, from Acton and Willesden. He expressed 
his appreciation of the fact that the local autho- 
rities concerned had already gone some way towards 
preparing an outline plan which had been under- 
taken by Mr. B. J. Collins, and said that he was 
asking Mr. Louis de Soissons, in consultation with 
Mr. Collins, to consider the plan and any other 








proposals, and to advise him on the area which 
should be designated. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institution of Electrical Engineers 
Saturday, August 17th—NortTH-EasTtERN STUDENTS: 
Visit to the Short-Circuit Testing Station of A. 
Reyrolle and Company at South Drive, Hebburn. 
2 p.m. 
Saturday, August 24th—SoutH Mipuanps STuUDENTs: 
Visit to the Film Studios at Denham. 2.30 p.m. 


Institution of Mechanical Engineers 
Saturday, August 24th—N. WersTERN GRADUATES: 
Visit to Metropolitan-Vickers Electrical Company, 
Ltd., Trafford Park, Manchester. 


Pence of Mining and Metallurgy 
Wed: September 25th.—Visit to the Anhydrite 
0 Sulphuric Acid Plant and Sulphate Pleat at 
Billingham, Co. Durham. 


Institution of Naval Architects 


mee —— and Thursday, September 24th, 25th 
6th.—Glasgow Autumn Meeting. 


International Technical Congress 


Monday, September 16th to Saturday, September 21st.— 
International Technical Congress at Paris. 


London Association of Engineers 


Saturday, August 24th.—Visit to Kodak, Ltd., Weald- 
stone, Harrow, Middlesex. 3 p.m. 


Stephenson Locomotive Society 

Saturday, August 10th.—Visit to Longmoor Military 
Railway. 3.15 p.m. 

Saturday, August 17th.—Visit to Crewe Works, followed 
by lineside traffic observation, L.M.S.R. 9.30 a.m. 

Saturday, August 31st.—Morning visit to Derby Works, 
L.M.S.R. Running Sheds in afternoon. 

Saturday, September 14th.—Visits to Stewarts Lane and 
Nine Elms Running Sheds, Southern Railway. 

Monday, September 16th.—Visits to Running Sheds at 
Carlisle, L.M.S. and L.N.E.R. 

Saturday, September 21st.—Visit to Cowlairs Works and 
Running Shed, L.N.E.R. 











Technical Reports 


Facilities for Tests on New Housing Developments. 
By J. L. Carr, M.Sc., M.I.E.E. The British Elec- 
trical and Allied Industries Research Association. 
Ref. K/T121.—This brief report is intended to 
encourage the provision of facilities for conducting 
load tests in substations supplying housing develop- 
ments of interest from the point of view of elec- 
tricity supply. It describes various arrangements 
which can be made at slight extra cost when erecting 
the sub-station, and which will enable suitable 
sectionalisation to be made and measuring instru- 
ments connected whenever it is desired to obtain 
information. 


Arc Welded Structural Steelwork: No. I, 
Stanchion Bases, Caps and Joints. British Welding 
Research Association. Price 9d. post free.—The 
design of efficient and economical arc welded struc- 
tures requires a sound knowledge of the process 
and the effects of its application at all stages of the 
work. There are numerous sources from which full 
information on the practical process of arc welding 
can be obtained. The series of memoranda, of 
which this is the first, is intended to amplify the 
less-readily available information on a number of 
commonly occurring details and important matters 
arising in the design, fabrication and erection of arc 
welded structural steelwork. The recommendations 
contained in this memorandum derive largely from 
the work of the FE.13 Committee of the British 
Welding Research Association on Codes of Practice 
for Welded Building Structures. They have been 
drawn up following a detailed study of existing 
practice in this and other countries. Research 
continues to be carried out on subjects covered in 
this memorandum, and it may necessary, at 
some later date, to revise the recommendations in 
the light of a more comprehensive and conclusive 
knowledge. Whilst the design of welded stanchion 
bases, caps and joints does not generally present 
any serious problems, these details occur so fre- 
quently in structural steelwork that they have 
been selected as the subject of this first memo- 
randum, which consists of a summary of the salient 
theoretical and practical features of these welded 
details, with illustrations of typical construct-onal 


be arranged at the site. An on-site sale of surplus 
machine tools is to be opened by the Ministry of | , 
supply at Rolls-Royce, Ltd., 
London Road, Derby, on Wednesday, August 14th, 
at 10 a.m. The sale will close on Tuesday, August 
20th, at 4 p.m. There will be approximately 300 
machine tools available, 
capstan lathes, 
machines. 
daily for competitive tendering between 10 a.m. 
and 4 p.m., except Saturday and Sunday, from 
Wednesday, August 21st, until Tuesday, August 
27th. Prospective purchasers may visit the site 
between those dates to inspect the residual machines 


Personal and Business 


Mr. H. Atwyn Lenox has been elected a director 
of Brown, Lenox and Co., Ltd., Millwall, E.14. 


THE Hon. C. M. McLaren has been appointed a 
director of Thos. Firth and John Brown (Overseas), 
Ltd. 


Mr. KEenneEtH R. PELLy has been elected deputy 
chairman and treasurer of Lloyd’s Register of 
Shipping. 

Mr. Witu1aM E. Knox has been elected president 
and general manager of the Westinghouse Electric 
International Company. 


Arr Vice-MarsHat R. S. AITKEN and Mr. B. 
Hallows Garside have been appointed directors of 
Radio and Television Trust, Ltd. 


Charles Marston as chairman of the Villiers Engi- 
neering Company, Ltd., Wolverhampton. 


Mr. Wir1t1aMm Histor, Mr. Alexander Mather and 
Mr. C. C. Mitchell have been elected directors of 
Brown Brothers and Co., Ltd., Edinburgh. 


Mr. J. McGovern has been appointed deputy 
chairman, and Mr. R. B an, managing 
director, of the Furness Shipbuilding Company, 
Ltd. 


THe BririsH ELECTRICAL AND ALLIED Manv- 
FACTURERS’ ASSOCIATION is establishing an export 
department under the direction of Mr. D. Maxwell 
Buist, M.I.E.E. 


Mr. James WItson has been appointed Principal 
of the Central Technical College, Birmingham, in 
succession to Dr. David 8S. Anderson, who is now 
Director of the Royal Technical College, Glasgow. 


THE LoNDON AND NorTH-EasterRN Rartway 
announces the following appointments :—Mr. L. 
Preston, chief assistant (signals), Engineer’s Office, 
London; and Mr. E. G. Brentnall, assistant to 
engineer (signals), Edinburgh. 


Tue BritisH Iron anp STEEL RESEARCH Asso- 
CIATION announces the following appointments :— 
Mr. M. W. Thring, head of the Physics Department ; 
Dr. W. C. Newell, head of the steel castings division ; 
and Mr. E. L. Diamond, mechanical engineer to the 
plant engineering division. 

Mr. T. Makemson, Director of Iron Castings in the 


Ministry of Supply, and is returning to his post as 
secretary of the Institute of British Foundrymen. 
He will, however, continue to act as honorary 
adviser on iron castings to the Ministry. 


Mr. Frank Twyman, F.R.S., F. Inst. P., has 
resigned his position of managing director of Adam 
Hilger, Ltd., which he has held since 1902, to 
become technical adviser to E. R. Watts and Son, 
Ltd. Mr. Twyman remains chairman of Adam 
Hilger, Ltd., and he is succeeded as managing 
director by Mr. G. A. Whipple, M.A., M.I.E.E. 


Vickers, Ltd., has announced the following 
changes in the directorate :—Lieut.-General Sir 
Ronald Weeks has been appointed deputy chairman 
of Vickers, Ltd., and chairman of English Steel 
Corporation, Ltd.; Sir Frederick Yapp is relinquish- 
ing his position as managing director of Vickers, 
Ltd., but is remaining o: the board. He has retired 
from the boards of Vickers-Armstrongs, Ltd., and 
English Steel Corporation, Ltd. Commander Sir 
Robert Micklem has been appointed chairman of 
Vickers-Armstrongs, Ltd., remaining managing 
director (engineering works and shipyards). 
H. R. Kilner has been appointed deputy chairman 
of Vickers-Armstrongs, Ltd., remaining managing 
director. (aviation). Sir Alexander Dunbar has 
retired from the boards of English Steel Corporation, 
Ltd., and Vickers-Armstrongs, Ltd. 








GOVERNMENT SurPLus Macuine Toors.—An 
additional selling depot for Government-owned 
surplus machine tools will be opened at the Ministry 
of Supply Depot, Theale, near Reading, Berks, on 
Monday, August 12th. Machine tools may be 
inspected between the hours 10 a.m. and 4 p.m. on 
Mondays to Fridays inclusive, and purchases can 


L.M.S. Hangar, 


including automatics, 
milling, grinding and drilling 
The unsold machines will be on view 


v 
Mr. F. H. Farrer has succeeded the late Sir 


Iron and Steel Control, has been released by the | ® 


Major | ‘ 


Reports on German Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German Industry listed 
below can be obtained from H.M. Stationery Office at the 
prices stated. 


No. of 
report. 


B.I1.0.8.: 
ST 


Title. 


Aircraft Tyre Design and Devel- 
opment in German ee 
Rugged Valves an Mechanical 
Tests for Valves and Components 
Visit to Metallgesellschaft A.G., 
Frankfurt a/M.: Metall 
Notes on Some Subjects of fhe. 
search and Laboratory Activities 
Light Alloy Manufacture at 
Aluminiumwerke ating 
G.m.b.H., Géttingen... . 

Dr. F. Raschi G.m.b. H., 
Chemische Fabrik, Ludwig- 
shafen: Coal Tar Distillation, 
Chlorinated Phenols, Phenol- 
Formaldehyde Resins, Synthe- 
tic Phenols ae 

Fried. Krupp, Germaniawerft, 
Kiel: Water Brake Dynamo- 
meters 

Voith-Schneider Propeller «. : 
Samples of Pet ti 
Collected from the F sev come 
Hanover, Bremen and Kiel area 
Ruhr-Chemie A.G., Sterkrade, 
Holten, Interro; ation of Dr. O. 
Roelen: The Fischer-Tropsch 
Synthesis and Its Products, 
Synthetic Lubricants, Town 
Gas and Methanised Gas for 
Automotive Propulsion aa 
Schlafhorst Chemische Werke 
G.m.b.H., Hamburg, Germany : 
Lubricants .. : 

Tallol: Ite Processing and Utili- 
sation in Germany ... 


501 
504 





Wood and Cellulose Research in 
German fae AR nde: “Ask” ene 
Cellulose ae Esters and Mixed 
Esters at Biebrich (Wiesbaden), 
Elberfeld and Dormagen... ... 

The Italian Hemp Industry 

New Vacuum Tube Techniques 
for the + a tacameneall Rohren- 
werke, Berlin .... .. 


German Vacuum Evaporation 
Methods of Producing First- 
Surface Mirrors, Semi-Trans- 

mt Mirrors and Non-Reflect- 
ing Films : : 


Establishments of the Forschungs- 
anstalt Der Deutschen Reichs- 
post: Research Institution of 
the German Post Office ... . 

German Cold Cathode Tubes: 
Siemens Reiniger Werke, Rudol- 

Deutsche Forschungsanstalt fir 


Segelflu ug, Ainring: German 
arch “epi Aero- 


XXXI-50 


XXXII-66 ... 


Glider 
nautical Research 


Report on Visit to Daimler-Benz 

A.G. at Stuttgart-Untertiirk- 
heim: Aero-Engine Manufac- 
ture, Organisation and Produc- 
tion 

Report on Investigation ‘of the 
Design and Operation of High- 
Voltage Networks in Central 
Germany ... 

Inspection Methods and Pro- 
cedure on German A.F.V. Manu- 
facture, Part II: Armoured 
Fighting Vehicles 

The German Ball and Roller 
Bearing Industry 9 

1G. ‘axes: Manufacture at 
Gersthofenand Oppau ... 

Investigation of German Plastics 
Plants: Part III, Processing of 
Polyvinyl Chloride (Part I, 
C.1.0.8., XXIX-62 ; 

C.1.0.8., XXXIII-23 ; 
iV, B.1.OS., MND, oye es 


10 


German Construction Methods : 
“Fabrication and Erection of 
Precast Concrete ” ey ae 


The Manufacture of Armour- 
Piercing — for the 
German Navy ... ... 


German inged ey In- 

dustry 

La Mont Boilers i in | German: (for 

Naval and Mercantile Marine 
20 


i ae ae 
Professor Dr.-Ing. ‘Humburg, 
Technische Hoc schule- Hann- 
over: Brief Description of Re- 


search Work on A.C. Generators 0 








practice. 


and obtain tender forms. 


High-Temperature Refractories 
and Ceramics... ... “ie 
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A Seven-Day Journal 


Fuel Oil Import Duty 


A WRITTEN reply made by the Chancellor of 
the Exchequer to a parliamentary question on 
August Ist, stated that, following consultation 
with the Minister of Fuel and Power, it has been 
decided to propose in next year’s Finance Bill 
that the import duty of Id. per gallon should be 
removed from heavy fuel oil and gas oil. In 
the meantime, from October Ist next, until the 
date when the import duty was removed, a 
subsidy of £1 per ton would be paid to con- 
sumers in this country of such oils, whether 
they were imported or home-produced. The 
procedure for paying this subsidy and the pre- 
cise grades of oil to which it applied would, the 
Chancellor stated, be announced shortly. The 
Chancellor added that these arrangements would 
afford an appreciable relief against the higher 
operating costs of oil-burning plant, as com: 
pared with coal-burning plant, and expressed 
the hope thet they would result in conversions 
from coal to oil to the maximum extent 
possible. Following this announcement, the 
Ministry of Fuel and Power has stated that 
steps are being taken to encourage conversicn 
of plant temporarily from coal burning to oil fuel 
burning, where it is clear that it may be done 
with advantage to relieve the present and pros- 
pective pressure on coal supplies. Every assist- 
ance will be given to industrialists desiring to 
make the change, and arrangements have been 
made for ordering in bulk the necessary equip- 
ment and oil-burning appliances, so that the 
change, where applicable, may be made as 
speedily as possible. Regional officers of the 
Ministry are consulting industrial undertakings 
where plant conditions are suitable for con- 
version to oil firing from the point of view of 
helping the coal situation next winter, and in 
making a review of possible conversions, special 
attention is being paid to continuous process 
industries. Direct applications from  con- 
sumers for conversion to oil firing are being 
authorised, though the Ministry points out that 
with a few exceptions the quantity of oil 
involved in each case is relatively small. The 
Ministry is now prepared to authorise the use 
of oil in stand-by plants, provided heavy oil is 
used and the plants are brought into continuous 
service. It is not practical, owing to distribu- 
tion difficulties, for oil to be supplied to these 
plants for intermittent use. 


German Patents 


THERE has just been concluded in London a 
conference to consider the question of the future 
treatment of German-owned patents in Allied 
countries. Delegates attended the conference 
from Australia, Belgium, Canada, Czecho- 
slovakia, Denmark, France, Luxembourg, the 
Netherlands, Norway, Union of South Africa, 
the United Kingdom, and the United States of 
America, and Sir Harold Saunders, Comptroller 
of Patents in the United Kingdom, presided. 
Summarising the proceedings of the conference, 
the Board of Trade states that complete unanim- 
ity prevails among the Allied nations that in 
no circumstances shall German patents within 
their territories revert to the former German 
owners. The question of how German patent 
rights shall in future be disposed of, however, 
presents many difficulties, and there is a strong 
feeling that it would be unfortunate if the con- 
tinued existence of German patents in other 
countries should constitute an obstacle to inter- 
national trade. Following discussions at the 
conference, the representatives of France, the 
Netherlands, the United Kingdom and the 
U.S.A. have signed an accord which will have 
the effect of making all patents of former 
German ownership now controlled by their 
Governments, and in which there is’ no non- 
German ownership now controlled by those 
Governments and no non-German interest 
existing on August Ist, available within their 
respective territories to all nationals of the 
countries party to the accord, without payment 
of royalties or without any requirement to 


patents exist. Representatives of Australia, 
Canada, Czechoslovakia and the Union of South 
Africa have agreed to recommend to their 
respective Governments that they also should 
sign the accord. Representatives of Belgium, 
Denmark, Norway and Luxembourg felt that 
the special difficulties which existed in their 
countries rendered it necessary for their Govern- 
ments to give a more detailed examination of 
the provisions of the accord before deciding 
on their policy. The accord will come into 
force provided it ‘is signed by three further 
countries before the end of this year. 


Mr. B. H. Leeson Appointed Director 
of B.E.A.M.A. 


THE Council of the British Electrical and 
Allied Manufacturers Association has announced 
the appointment, as from October Ist, of Mr. 
Bruce H. Leeson, M.I.E.E., as Director of the 
Association, in succession to Mr. Victor Watling- 
ton. After serving his apprenticeship and gain- 
ing the City and Guilds Honours Grade Certi- 
ficate in Electrical Engineering at the Battersea 
Polytechnic, Mr. Leeson joined Siemens Bros. 
Dynamo Works, Ltd., where he took part in 
the development of high-voltage switchgear. 
When he returned from service in the 1914-18 
war, Mr. Leeson accepted an invitation to join the 
staff of A. Reyrolle and Co., Ltd., where one of his 
early activities was the formation of a technical 
and research department for the development in 
general of the company’s products. He was 
closely associated with the establishment of the 
first short-circuit testing station in Britain in 
1929, and subsequently with the standardisa- 
tion of switchgear performance, which enabled 
certificates of rating to be issued. Mr. Leeson 
was also concerned with the formation of the 
Association of Short-Circuit Testing Autho- 
rities and the negotiations with the National 
Physical Laboratory, under the auspices of 
which the Association operates. When, in 
1937, Mr. H. W. Clothier retired from executive 
responsibilities in the Reyrolle Company, Mr. 
Leeson was appointed joint manager, and in the 
following year was elected to the board of 
directors. At the outbreak of war in 1939, Mr. 
Leeson was commanding officer of the Tyne 
Electrical Engineers (T.A.), but early in 1940 he 
was released from military duties to take up the 
position of director and general manager of 
Messrs. Reyrolle. He became managing 
director of the company in 1945. He is also a 
director of the British Short-Circuit Testing 
Station, Ltd., the Consett Iron Company, Ltd., 
E.R.A. Patents, Ltd., and Morphy-Richards, 
Ltd. Substantial evidence of Mr. Leeson’s 
ability is provided by the many papers and 
lectures which he has delivered both in this 
country and abroad. He has just been elected 
to the Council of the Institution of Electrical 
Engineers, is a member of the North-East Coast 
Institution of Engineers and Shipbuilders, and 
is also on the board of management of the 
North-East Coast Engineering Bureau. Mr. 
Leeson was awarded the O.B.E. in 1940. 


The Coal Industry’s Compensation 
Award 


At the end of last week it was announced that 
the global sum of compensation to be paid for 
certain assets of the coal industry to be trans- 
ferred to the National Coal Board under the 
Coal Industry Nationalisation Act had been 
fixed at £164,660,000. This award, which was 
dated August Ist, has been made by the tribunal 
consisting of Lord Greene (Chairman), Sir 
Lionel Cohen, and Sir Harold Howitt, and the 
assets transferred consist in general of the assets 
of the coal industry, excluding subsidiary assets, 
such as coke ovens and by-product plant. The 
tribunal began its investigations on June 17th, 
and its proceedings lasted just over six weeks. 
A statement made by the Chairman at the close 
of the inquiry expressed deep appreciation of the 
help received by the tribunal from both sides 
concerned with the investigation. The manner 


sented was, Lord Greene said, in every respect 
in accordance with the high level of candour 
and fairness which we in this country are accus- 
tomed to expect when matters of high import- 
ance were subject to the arbitrament of a 
tribunal. The question as to what would have 
been the fortunes of the coal industry in the 
future was, indeed, the subject of acute con- 
troversy, Lord Greene observed, but the 
opinions of the parties as to the probabilities 
were placed before the tribunal with clearness 
and vigour, and left no doubt as to the salient 
considerations upon which the decision turned. 
Lord Greene thought it to be in the public 
interest for it to be generally known that the 
tribunal considered that both sides had con- 
ducted the inquiry in a manner which should be 
a model for all inquiries of this nature. 


Uniformity of Electricity Tariffs 


In pursuance of their powers under the Elec- 
tricity (Supply) Act, 1919, the Electricity Com- 
missioners have appointed a committee to study 
uniformity of tariffs. The terms of reference 
state that the committee’s task is to review, in 
the light of present circumstances, the various 
methods of charge and tariffs offered by autho- 
rised electricity undertakers in connection with 
the supply of electricity for purposes other than 
bulk supplies to other undertakers; and to 
make recommendations as to forms of tarifis 
or methods of charge which would be best 
adapted to promote uniformity and develop- 
ment. The membership of this committee is 
as follows :—Mr. J. S. Pickles, M.I.E.E., and 
Mr. R. A. 8. Thwaites, M. Inst. C.E., repre- 
senting the Incorporated Municipal Electrical 
Association; Mr. L. Howles, M.I.E.E., and 
Lieut.-Colonel E. H. E. Woodward, M.I.E.E., 
representing the Incorporated Association of 
Electric Power Companies; Mr. H. Benthan, 
M.I.E.E., and Mr. W. Fennell, M.I.E.E., repre- 
senting the Provincial Electric Supply Associa- 
tion ; Colonel Sir John C. Dalton, A.M.1.E.E., 
representing the London Electricity Supply 
Association; Mr. Leslie Gordon, representing 
the Conference of Joint Electricity Authorities 
and Joint Boards; Mr. F. Newey, M.LE.E., 
representing the British Electrical Develop- 
ment Association ; and Miss Caroline Haslett, 
representing the Electrical Association for 
Women. Mr. H. 8. Lanphier will act as secre- 
tary to the committee. 


A Mineral Development Committee 


In the House of Commons on Friday, 
August 2nd, the Minister of Fuel and Power 
announced the constitution of the Committee of 
Inquiry into the metalliferous and other mineral 
resources of this country and their development. 
The Committee is to be known as the Mineral 
Development Committee, and its terms of refer- 
ence are :—To inquire into the resources of 
minerals in the United Kingdom, excepting coal; 
oil, bedded ironstone, and substances of wide- 
spread occurrence ; to consider possibilities and 
means of their co-ordinated, orderly and econo- 
mic development in the national interest, and 
to make recommendations in regard thereto. 
Lord Westwood will act as Chairman of the 
Committee, the other members of which are :— 
Mr. T. Balogh, Institute of Statistics; Mr. 
A. R. Davies, A.M. Inst. M.E., of T. C. Horabin 
and Partners, industrial consultants; Pro- 
fessor W. R. Jones, D.Sc., M. Inst. M.M., of the 
Imperial College of Science and Technology ; 
Mr. L. C. Hill, M. Inst. M.M., technical adviser 
to Rio Tinto, Ltd.; Professor A. O. Rankine, 
chief physicist, Anglo-Iranian Oil Company, 
Ltd.; Professor J. A. S. Ritson, M. Inst. M.M., 
Professor of Mining, Royal School of Mines ; 
Mr. Stanley Robson, M. Inst. M.M., of Imperial 
Smelting Corporation, Ltd.; Mr. Tom Steele, 
M.P.; Captain Peter Thorneycroft, M.P.; and 
Mr. R. E. Yeabsley, chartered accountant. The 
secretary of the Committee is Mr. W. C. C. Rose, 
M. Inst. M.M., to whom all communications 
should be addressed at the Ministry of Fuel and 
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No. XVI—CHEMICAL ELEMENTS 


Joseph Priestley (1733-1804) was born at 
Fieldhead, Yorkshire. His father, a cloth 
dresser, seems to have been of very moderate 
means, and when young Priestley was barely 
ten he went to live with an aunt, who thereafter 
supervised his education. She was determined 
to make him a minister, and Priestley’s own 
inclinations being in the same direction, he 
began his religious studies in 1752 at a Daventry 
Nonconformist academy. For the rest of his 
life, except for a few intervals, he remained a 
preacher of religion, holding in succession 
charges at Needham Market, Nantwich, Leeds 
and Birmingham. In his religious beliefs he 
showed a considerable amount of vacillation, 
and in his voluminous writings in defence of 
them he exhibited a remarkable power of excit- 
ing controversy. Similar tendencies marked his 
attitude towards natural science, in which, 
from his early days, he was almost as interested 
as in religion, the only exception perhaps being 
the stubborness with which he clung to the 
phlogiston theory to the end of his life. While 
at Leeds, he lived next door to a brewery, and 
for his own amusement he made various experi- 
ments on the “fixed air” produced at the 
establishment. Thereby he was led to begin the 
study of different kinds of “ air” and eventually 
to the preparation of oxygen. Unorthodox in 
most things, he warmly supported both the 
American colonists in their revolt and the 
French revolutionists. In 1791, on the anni- 
versary of the capture of the Bastille, the Bir- 
mingham mob expressed its displeasure about 
his views by burning down his chapel and house, 
and destroying all his religious and scientific 
manuscripts and his experimental equipment. 
Leaving Birmingham, he preached at Hackney 
for three years, and then in 1794 emigrated to 
the United States, where he remained until his 
death at Northumberland, Pennsylvania, in 1804. 

Karl Wilhelm Scheele (1742—1786) was born at 
Stralsund, Pomerania, a Swedish province at 
the time of his birth. Exhibiting a strong 
interest in pharmacy, he was apprenticed at the 
age of fourteen to a Gothenburg apothecary, 
with whom he spent the next eight years of his 
life. In 1765 he entered the service of an 
apothecary at Malmé, and five years later he 
engaged himself to yet another apothecary at 


Stockholm. In 1775 he purchased the business 
of an apothecary at Képing from the former 
proprietor’s widow. From the first days of his 
apprenticeship he devoted all his spare time 
and much of his nights to the study of chemistry 
and to experimenting with the substances which 
he handled in the course of his employment. He 
had no interests outside chemistry. It was at 
once his occupation and his relaxation, and he 
soon acquired a high degree of dexterity in 
experimentation, and, for the times, an excep- 
tionally clear insight into chemical reactions 
and their significance. By. 1775 he had isolated 
tartaric acid, proved that fluorspar was a com- 
bination of lime with a peculiar substance which 
he called fluor-acid, analysed manganese oxide, 
prepared chlorine and permanganate of potash 
and discovered benzoic acid, arsenic acid, 
arseniuretted hydrogen and the colouring sub- 
stance which is still called ‘‘ Scheele’s green.” 
He found the business which he had bought 
confused and encumbered with debt, but he 
worked hard to restore it to prosperity, and at 
the same time completed the famous researches 
which he described in his ‘‘ Treatise on Air and 
Fire,” published in 1777. In the course of the 
work covered by this treatise, he not only dis- 
covered the composition of the atmosphere, as 
described below, but, incidentally, disclosed 
many new discoveries, including the chemical 
effect of light upon silver compounds—the 
first step towards photography. His fame had 
by now become international. The Swedish 
Academy of Sciences gave him a grant. He 
reserved one-sixth of it for his personal needs 
and devoted the rest to his experiments. During 
the few remaining years of his life he poured 
forth one fresh discovery after another. A 
mere list of them would absorb many times the 
space at our disposal. It must suffice to say 
that they included the discovery of glycerine 
and of molybdic, tungstic, prussic, citric, malic, 
oxalic and gallic acids. He was the supreme 
experimental chemist of his century, but he had 
neglected his health and overtaxed his strength 
in his burning devotion to his studies. He fell 
ill and two months later died on May 19th, 
1786, in his forty-fifth year. Two days before he 
passed away he married, as he had long intended 
to do, the widow of the apothecary at K6ping. 





Bie interesting and historically important 
illustration of the state of medico- 
chemistry in the first half of the eighteenth 
century is provided by Joanna Stephens’ 
remedy for ‘‘ the stone.” Sir Robert Walpole 
and his son Horace both suffered from 
the complaint. They fancied that Mistress 
Joanna’s remedy had afforded them some 
relief, and through their agency she was 
induced to reveal its secret in return for a 
gift of £5000. The prescription was pub- 
lished in The London Gazette in June, 1739. 
It was in three parts—a powder of calcined 
egg shells and snails, a decoction of herbs, 
soap, honey, &c., and pills consisting of 
calcined snails, carrot seed, burnt hips and 
haws and other ingredients. The snails, it 
was added, should be prepared only in May, 
June, July and August. 

Here we seem to be little removed from 
the realm of black magic. Nevertheless, 
there was a grain of reason behind the 
remedy. The common solvents for “the 
stone’ in those days were caustic potash 





* Nos. I, II and III, on “ Friction,” appeared July 
14th, 21st. and 28th, 1944; Nos. IV, V and VI, on “‘ The 
Mechanical Equivalent of Heat,’ appeared September 
29th,October 6th and 13th, 1944; Nos. VII, VIII and IX, 
on ‘‘ Electro-Dynamics,” appeared March 9th, 16th and 
23rd, 1945; Nos. X, XI and XII, on ‘‘ The Ether Drift 
Experiments,” appeared August 3rd, 10th and 17th, 
1945 ; Nos. XIII and XIV, on “ Specific, Latent and 
Atomic Heat,’’ appeared December 7th and 14th, 1945. 





and caustic soda in solution. Joanna’s pre- 
scription, omitting the trimmings, was simply 
an alternative, and hardly less caustic, form 
of alkaline treatment. Its interest to us 
to-day lies in the fact that it inspired Joseph 
Black in 1752 to seek a milder alkali for 
medical use. His work on this subject was 
disclosed in his thesis for his degree of M.D. 
at Edinburgh University in 1754. It proved 
to be the starting point of the great revolu- 
tion in chemical science which was to follow, 
a revolution which was to sweep aside the 
phlogiston theory and place chemistry on its 
modern basis. 

Black’s investigation was directed towards 
the discovery of the cause of causticity in 
quicklime, and other strong alkalis. Up to 
the time of his experiments, quicklime 
(calcium oxide, CaO), obtained by calcining 
limestone or chalk (calcium carbonate, 
CaCO,) in a kiln, was believed to be elemental 
chalk combined with phlogiston derived from 
the fuel used in the calcining process. By 
the application of close logical reasoning to 
the results of an extensive series of chemical 
experiments, Black proved conclusively that 
quicklime, far from being limestone or chalk 
plus phlogiston, was limestone minus an 
“* elastic aerial fluid ’” (carbon dioxide, CO,), 
a peculiar kind of air which differed materially 
from ordinary atmospheric air. He called 





this aerial matter ‘fixed air,” meaning 
thereby simply that it was some form of air 
which was fixed originally within the lime. 
stone before calcination. 7 

In the course of further work, Black came 
very near to discovering the true nature of 
his “ fixed air.” He found that the com. 
bustion of carbonaceous matter produced an 
“air” which seemed to be very similar to 
the “fixed air” resulting from the calcina. 
tion of limestone. This observation placed 
the truth before his eyes, but he did not see 
it. Knowing nothing about the composition 
of the atmosphere or the existence of oxygen, 
he was naturally unable to recognise that 
“fixed air”? was a union of carbon with 
oxygen. The best he could do within the 
limits of current philosophy was to describe 
“fixed air’? as a mixture of common air 
and particles of other matter, probably 
carbon. ; 

Black’s results did not necessarily dis. 
prove the existence of phlogiston ; indeed, he 
himself continued to believe in it for a number 
of years afterwards. They, however, excited 
immediate and widespread interest, because 
they suggested that air might not be the 
inert substance which it had been supposed 
to be. It was clear that at least one form of 
it existed which could apparently enter into 
combination with solid matter and remain in 
permanent union with it until driven out by 
the action of heat. The question therefore 
arose, Was “fixed air” really a form of 




































aeriform fluid, and, if so, were there other 
such fluids awaiting discovery ? The imme. 
diate practical result of Black’s discovery 
was therefore the awakening of interest in 
all known forms of “ air’’ and a search for 
new kinds. This branch of study soon 
became known as “‘ pneumatic chemistry ’’— 
or, in modern language, the study of gases— 
and was to prove a fruitful field of discovery. 
The first outcome of this new interest was 
the finding of nitrogen in 1772 by Daniel 
Rutherford, one of Black’s pupils, who, later 
on, in 1786, became Professor of Botany at 
Edinburgh University. Encouraged by Black, 
Rutherford pursued an investigation which 
eventually led to his presentation of a thesis 
entitled ‘‘ Inaugural Dissertation Concerning 
Fixed Air, Otherwise Called Mephitic Air.” 
By that time it had become accepted that 
the “ mephitic air ’ produced by the respira- 
tion of living creatures was the same thing 
as Black’s “ fixed air.’’ Rutherford’s method 
of study consisted of the confinement of 
small animals in a closed chamber and the 
absorption of the fixed air produced by their 
respiration in a solution of caustic alkali. 
He found that after the mephitic air had 
been absorbed, a residue remained which 
destroyed life, extinguished flame, and, unlike 
Black’s fixed air, did not give a precipitate 
when passed through lime water. The 
residue was therefore not identical with either 
common air or fixed air. Rutherford had 
found nitrogen, but he did not recognise the 
significance of his discovery. He was con- 
tent to regard the residue as common air 
which had suffered some kind of change. 
The next outstanding event was the find- 
ing of oxygen—and again we must say finding 
rather than discovery. Two names are asso- 
ciated with this momentous incident in 
chemical history. In August, 1774, Dr. 
Joseph Priestley, in the course of a long study 
of different kinds of “ air,’’ heated calcined 
mercury—that. is to say, the red oxide—by 
concentrating the rays of the sun upon it 
with the aid of a large “‘ burning glass.” He 
found that an ‘air’? was very readily 
expelled from the calcined mercury. ‘This 















































{The word “gas” was coined by Van Helmont, 4 
Dutch chemist who died in 1644, but was not in 





familiar use in Black’s younger days. 
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air was not imbibed by water, but “ what 
surprised him more than he could well 
express,’ was that a candle hurned in it with 
, remarkably brilliant flame. Later he dis- 
covered that a mouse could live longer in a 
closed chamber filled with the new air than 
in common air. Priestley, a rabid believer 
in the phlogiston theory to the end of his life, 
completely misinterpreted the import of his 
discovery. Because the new air was non- 
inflammable, he argued that it must be a 
substance wholly without phlogiston, and 
therefore he called it “‘ dephlogisticated air.” 
It seems to have occurred to him that as 
common air was also non-inflammable, it was 
equally entitled to that name. He therefore 
invented a composition for common air, 
which, while giving it some phlogiston, would, 
he believed, make it non-inflammable. 
Common air, he said, consisted of nitric acid, 
earth and phlogiston. 

In these circumstances, to hail Priestley 
as the discoverer of oxygen, as is frequently 
done, constitutes a misuse of words. He 
may have been the first to prepare the gas— 
even that point is open to doubt—but he 
failed with conspicuous perversity to inter- 
pret its nature aright. Had he really 
possessed the genius commonly assigned to 
him, he would, we cannot help feeling, have 
torn aside the thin veil which was all that 
now separated chemical science from the 
truth. 

Meanwhile a man of undoubted genius was 
probing more deeply into the subject. In, 
or possibly before, the year 1773, the Swedish 
chemist Scheele investigated the nature of 
common air by various means, including the 
burning of phosphorus and of “ inflammable 
air’ (hydrogen) in a vessel inverted over 
water. After the combustion was completed, 
he measured the amount of water which had 
entered the vessel, and so determined the 
volume of air which had disappeared. He 
found that it amounted to between one-third 
and one-fourth of the original volume. His 
experiment was quantitatively faulty ; the 
oxygen content of air is about 21 per cent. 
That he should have overestimated it is 
curious, for the fact that the combustion 
would cease before all the oxygen was con- 
sumed should have led to an underestimation. 
Nevertheless, he drew the correct deduction 
from his experiments. Common air, he con- 
cluded, consisted of two fluids, one of which, 
“fire air,” as he called it, was peculiarly 
disposed to attract phlogiston, while the 
other, “‘ vitiated air,’ possessed no such 
attraction, and, indeed, “ placed some hind- 
rance in the way of the otherwise rapid and 
violent inflammation,’”’ which would occur if 
it were absent. Proceeding farther, he 
measured the specific gravity of the ‘‘vitiated 
air’ and found it to be slightly less than that 
of common air. The specific gravity of the 
“fire air” which had disappeared must 
therefore, he argued, be slightly greater than 
that of common air. 

Had Scheele gone no farther than this, he 
would still have been entitled to a prominent 
place in the history of chemical science. His 
recognition of the fact that common air 
consisted of two different fluids was a piece 
of inspired deduction which was all the more 
remarkable because it was at total variance 
with current thought. Rutherford might 
have reached the same conclusion from his 
own experiments with animals, for his 
“residual air’ was identical with Scheele’s 
“vitiated air.” But Rutherford clearly 
lacked the inspiration which Scheele 
possessed. 

Scheele next sought to obtain a supply of 
the “ fire air ’’ which had disappeared from 
the common air in his experiments. Among 
the various methods which he tried were the 
heating of calcined mercury and of the sub- 





stance now called black oxide of manganese. 
He satisfied himself that the “air” so 
obtained was identical with the “fire air” 
which disappeared in his combustion experi- 
ments. The process of identification which 
he employed consisted of observing the 
similarity of behaviour of the two “airs ” 
towards phosphorus and “ inflammable air.” 
Doubtlessly he also compared their specific 
gravities and found them to be in agreement. 

In this manner Scheele not only estab- 
lished the binary nature of common air, but 
isolated its two constituents and discovered 
some of the characteristics in which they 
differed. His mind, however, was still 
dominated by the phlogiston theory. Brilliant 
chemist though he was, he failed to see that 
his “fire air’’ and his establishment of its 
existence in the atmosphere provided the 
clue to the truth regarding combustion. 

Scheele did not publish an account of his 
investigations until 1777, some three years 
after Priestley had announced his finding of 
“ dephlogisticated air.” One is tempted to 
wonder whether Priestley may not have 
received some early news of Scheele’s experi- 
ments before he made his own. From the 
purely chronological aspect, it is not impos- 
sible that he did, for Scheele seems to have 
begun his studies at least a year before 
Priestley made his discovery. Was it, we 
wonder, a pure coincidence that both men 
used the same process for obtaining oxygen, 
the curious paradoxical process depending 
upon the fact that mercury, when heated, 
oxidises and that the calcined product, when 
further heated, deoxidises with the regenera- 
tion of metallic mercury and the liberation 
of oxygen ? This double reaction to heat is 
also characteristic of gold, silver and palla- 
dium, and even yet has not been satisfactorily 
explained. That Priestley, although a minister 
of religion, may not have been above an 
occasional doubtful action seems to be sug- 
gested by one of his contemporaries. Dr. 
Eason, of Manchester, writing to Black on 
September, 1787, remarked that “ Docr. 
Priestley, not having anyone to steal from at 
present, I believe is quiet, unless it is to 
trouble the world with his religious non- 
sense.”” 

It is to-day a self-evident truth that with 
the detection of the existence of oxygen, the 
way was opened up not only for the discovery 
of the composition of the atmosphere and of 
the true nature of combustion, but also for 
the discovery of the composition of water. 
The simple experiment of burning a supply 
of “inflammable air” in an atmosphere of 
“ dephlogisticated air’ would, it might be 
thought, have quickly and decisively led to 
the great discovery that water was a com- 
pound and not one of the four fundamental 
elements, as had been believed for over 2000 
years. 

Such, however, was not the course of 
events. Two factors intervened to prevent 
the truth from being immediately obvious. 
In the first place, over a long period the term 
“* inflammable air ” was loosely applied to all 
“ airs’ that could be ignited. It therefore 
covered not only hydrogen but at least carbon 
monoxide and marsh gas as well. It was late 
in the eighteenth century before it became 
recognised that there was more than one 
kind of “inflammable air.” An example of 
the confusion resulting from this loose usage 
is provided by one of Priestley’s earlier experi- 
ments designed to investigate the composi- 
tion of water. Desiring to confirm some 
results which Cavendish had reported, he 
prepared a supply of “inflammable air ” 
with the object of examining the products of 
its combustion in “ dephlogisticated air.” 
He prepared his supply of “inflammable 





air’’ by passing common air over charcoal 
heated in a retort. Since his “‘ inflammable 


air” was not hydrogen, but a mixture of 
nitrogen and carbon monoxide, he failed 
completely to confirm Cavendish’s results. 
The second source of trouble lay in the 
impurity of the supplies of hydrogen and 
oxygen available to the experimenters of the 


time. When a jet of hydrogen was burned 
in air or oxygen, and the products of com- 
bustion were condensed a liquid resembling 
water was obtained, but it was nearly always 
acid in character, and sometimes even 
coloured. The acid was commonly reported 
to be of a “ nitrous ’’ nature ; it can now be 
identified as nitric acid derived from the 
nitrogen impurities of the two “ airs.” The 
coloration of the condensed liquid, when it 
was present, can be traced to the action of 
the acid on the copper vessels in which the 
combustion had been conducted. The 
acidity of the liquid was wholly misinter- 
preted. Instead of its being recognised as 
purely adventitious, it became widely 
accepted that nitric—or “nitrous ’’—acid 
was the prime product of the combustion of 
“inflammable air” in “ dephlogisticated 
air.” The water was thought to be an inci- 
dental accompaniment and to be derived 
from the aqueous vapour present in the 
original airs from which the combustion 
process had squeezed it out like moisture 
from a sponge. In this manner the truth was 
completely inverted. The combustion of 
“inflammable air’? in ‘“ dephlogisticated 
air”? far from proving that water was a 
compound, served, for a time, only to per- 
petuate the belief of past ages that it was 
one of the primitive elements. 

Two strong supporters of this erroneous 
theory were Priestley and James Watt. In 
his later experiments on the combustion of 
** inflammable air,” Priestley, using hydrogen 
and not carbon monoxide, always found that 
the product was acid and coloured green. 
As late as June, 1788, we find Watt, in a 
letter to Black commenting upon Priestley’s 
results, and adhering to the erroneous inter- 
pretation which we have set forth above. 
“TJ think it highly probable,” he wrote, 
“* that the acid proceeds from the inflammable 
air and that the Dd. air acts the same part 
that it does in the burning of sulphur and 
phosphorus.” In other words, just as the 
union of sulphur and oxygen produces sul- 
phuric acid and the union of phosphorus and 
oxygen phosphoric acid, so the union of 
hydrogen and oxygen produces—nitric acid ! 
As for the water which accompanied the acid 
—it constituted, according to Watt, more 
than nine-tenths of the liquor—it “ probably 
in its own form constitutes the greater part 
of the mass of all sorts of airs.” 

It is impossible at this date to disentangle 
the threads of the great “‘ water controversy,” 
which excited chemists all over Europe 
during the last decade of the eighteenth 
century and to state definitely who was the 
first to make the great discovery that water 
was hydrogen oxide. If we assign the credit 
for that discovery to the man who first dis- 
covered that acid—nitrous or otherwise— 
was not an essential accompaniment of the 
combustion of hydrogen in oxygen and who 
gave a reasoned explanation of its presence 
when it did occur, then the credit must go to 
Henry Cavendish. In July, 1781, Cavendish, 
while studying the combustion of hydrogen 
on a quantitative basis, exploded inside a 
vessel a mixture consisting of 7344 volumes 
of “‘ inflammable air ’ and 17,361 volumes of 
common air. After the explosion, the 
mixture showed a contraction of 10,630 
volumes. The composition of the mixture is 
noteworthy. When he carried out the experi- 
ment, Cavendish must, it seems certain, have 
been aware of the fact that about one-fifth 
part by volume of common air consists of 





dephlogisticated. air.. He could hardly have 
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failed to have heard of Scheele’s findings on 
this point. In addition, he had himself con- 
ducted numerous experiments on the same 
subject. It is therefore possible that he knew 
the composition of common air fairly accur- 
rately, and that its oxygen content was sub- 
stantially 21°’ per cent. Hence his experi- 
ment consisted of exploding a mixture con- 
sisting of 7344 volumes of hydrogen, 3646 
volumes of oxygen and 13,715 volumes of 
nitrogen. These figures imply that Cavendish 
had already suspected the truth, that water 
is composed of two volumes of hydrogen 
combined with one volume of oxygen. 
The remarkable fact about this experi- 
ment which Cavendish was quick to notice 
was that the liquid resulting from the explo- 
sion showed no sign of acidity. So far as he 
could detect, it was pure water. Guided, we 
must think, by remarkable intuition, he 
repeated the experiment with a mixture 
consisting of hydrogen, oxygen in consider- 
able excess over a two-to-one proportion and 
a small amount of nitrogen. The liquid 
resulting was invariably acid. 

The deduction which he drew from these 
experiments provides a further illustration of 
his acuteness. He argued that in the second 
experiment the temperature reached in the 
explosion was sufficient to cause the excess 
of oxygen to combine with the nitrogen con- 
tamination to produce nitric acid. In the 
first experiment the large amount of nitrogen 
in the mixture lowered the temperature to a 
degree which, while sufficient to cause the 
hydrogen and oxygen to unite was insufficient 
to bring about the union of any portion of 
the nitrogen with the oxygen. Cavendish 
presented an account of his investigations in 
a paper, ‘‘ Experiments on Air,” read before 
the Royal Society in January, 1784. In our 
summary of his investigations and the con- 
clusions he drew from them we have trans- 
cribed his old-fashioned phraseology into 
modern terms. In particular, the names 
hydrogen, oxygen, and nitrogen formed no 
part of his vocabulary, and for “‘ tempera- 
ture ”’ he, of course, used the word “‘ heat.” 

Although Cavendish thus proved con- 
clusively that pure water was the sole essen- 
tial product of the combustion of two 
volumes of hydrogen in one volume of oxygen, 
he failed very completely and curiously to 
understand the nature of the reaction 
involved. He was led astray by the phlo- 
giston theory in which he firmly believed. 
His mind, it would seem, remained under the 
influence of the old beliefs that water was an 
element and that it was a constituent of all 
“ airs.” In a manner worthy of his ingenuity, 
he reconciled his faith in these views with his 
own clear demonstration that water resulted 
from the combination of hydrogen and 
oxygen. There was, he said, the utmost 
reason to believe that dephlogisticated air 
was only water deprived of its phlogiston 
and that inflammable air was phlogisticated 
water—meaning, presumably, water with an 
excess of phlogiston above its normal 
amount. The combination of the two airs 
redistributed the pblogiston and reduced 
their. water content to the normal visible 
form. 

On this basis, water still remained a 
primitive element, while oxygen and hydro- 
gen were not elements, but merely modified 
forms of water, the modifier being phlogiston. 
It cannot therefore be claimed that Cavendish 
was the first to discover, or promulgate the 
view, that water is the oxide of hydrogen, 
that is to say, in modern terms, that it is 
formed by the chemical union of the two 
elements hydrogen and oxygen. There can 
be no doubt as to the identity of the person 
to whom that distinction belongs. At or 
about the time when Cavendish was. con- 





fated French chemist Lavoisier was forging 
the final links in the chain of evidence in 
support of a revolutionary new chemical 
doctrine which was to sweep away the hoary 
belief in the existence of but four or five 
primitive elements, abolish the less ancient 
but even more misleading idea of the exist- 
ence of phlogiston, and give to the world the 
system of chemistry as we now know it. The 





time was fully ripe for the change. Almost 
overpight, it now seems, Lavoisier brushed 
away the cobwebs and displayed a picture 
in which the composition of water, Priestley’s 
** dephlogisticated air,” ‘‘ Scheele’s “ vitiated 
air,’ and Black’s “ fixed air” were to be 
seen fitting harmoniously and consistently 
into the scheme of a grand composition. 













(To be continued) 












RAILCARS 


N recent years one of the most remarkable 
developments on the Argentine railways, 
brought about by the fierce competition of 
road transport, has been the introduction of 
the high-speed railcar incorporating the com- 
pression-ignition type of oil engine. A short 
time ago a very interesting test was carried 
out on a standard twin-articulated Ganz 
railcar used on the Central Argentine Rail- 
way for its inter-urban services.* 

This car left Retiro Station, Buenos Aires, 
at 9.2 a.m. on September 8th, 1944, on an 
experimental run to Tucuman, 723 miles from 
Buenos Aires. To enable a comparison of 
riding comfort to be made, a single-unit 
Ganz car fitted with Kimberley patent sus- 
pension and Voith-Sinclair hydraulic trans- 
mission, owned by the Buenos Aires and 
Pacific Railway, also made the trip. This 
left Buenos Aires ahead of the official party, 
which included Sir Montagu Eddy and a 
number of leading railway officials. The first 
stop was at Rosario at 12.9 p.m., 190 miles 
from Buenos Aires, this distance being covered 
in the record time of 3 h. 7 min., at an average 
speed of 61 m.p.h. and a maximum speed of 
82 m.p.h. After a short stop, Mariano 
Saavedra was reached at 2.31 p.m., where the 
official party transferred to the Buenos Aires 
and Pacific Railway Company’s railcar, which 
left at 2.40 p.m., and continued to run ahead. 
After a stop of 21 min. to allow the preceding 
railcar to clear the sections ahead, the railcar 
of the Central Argentine Railway arrived at 
Ceres at 5.24 p.m. The 168 miles from 
Rosario was covered in the running time of 
4h. 20 min., at an average speed of 53 m.p.h., 
with an overnight stop at Ceres. 

At 8.33 a.m. on September 9th, the official 
party continued its journey in the Central 
Argentine Railway’s railcar; the Buenos 
Aires and Pacific Company’s car had left at 
8 a.m. From Ceres northward the track is 
earth ballasted and runs through some of the 
dustiest zones of the provinces of Santiago 
del Estero and Tucumdén, where no rain had 
fallen for seven months. Only those who have 
had experience of dust in the Argentine can 
appreciate what that means. It implies and 
demands a very high standard of efficiency 
for the air filters used on the engines of these 
railcars. 

On this section speeds up to 75 miles an 
hour were obtained.at isolated points, but in 
general the maximum speed was about 69 
m.p.h., as this gave.a greater degree of 
comfort to the passengers. With speeds 
varying from 50 m.p.h. when passing through 
stations to 69 m.p.h. between stations, the 
run of 210 miles to La Banda was covered in 
4h. 10 min., at an average speed of 50 m.p.h. 
Here are several stretches of track where the 
permitted speed is reduced to 50 m.p.h., and 
* See-The Railway Gazette, ‘‘ Diese! Railway Trac- 


tion Supploment, February, 1945. Article entitled 
“Diesel Railcar High-S Inspection Run on the 








ducting his experiments, the great and ill. 
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these precautions were rigidly observed. 

The official party left La Banda in the 
Buenos Aires and Pacific railcar at 2.20 p.m., 
and reached Tucumédn at 4.25 p.m. The 
Central Argentine railcar followed at 2.45 
p.m. from La Banda and covered the 95 miles 
to Tucuman in 2 h. 1 min., at an average 
speed of 46 m.p.h. Total running time taken 
by the Central Argentine railcar for the 
723 miles was 13 h. 38 min., at an average 
speed of 53 m.p.h. Improvements and modi- 
fications of the latest type are embodied in 
the Central Argentine railcar, proved by 
experience to be necessary in the attainment 
of the highest service efficiency and relia. 
bility. This unit has completed 7500 miles 
running since its last general overhaul. 

An example of one of eleven railcars 
supplied to the Entre Rios Railway by the 
Birmingham Railway Carriage and Wagon 
Company, Ltd., is shown in Fig. 25. These 
operate on a 4ft. 8}in. gauge, and were 
designed‘ under the direction of Messrs. 
Livesey and Henderson. Sides and roofs are 
of aluminium and floors of galvanised dove- 
tail sheeting, covered with treated cork and 
finished with rubber.t Insulation against 
temperature change is provided for by means 
of sprayed asbestos, and a Stone’s pressure 
heating and ventilating system is installed. 
This equipment can maintain the air in fresh 
condition at all seasons of the year, employing 
thermostatic control. 

Reading from left to right on the illustra- 
tion, we have the driver’s compartment in 
front with one engine, which is duplicated 
in the rear of the vehicle. A luggage com- 
partment and lavatory follow in front of the 
entrance doors, then there is accommodation 
for eighteen first-class passengers, a buffet, 
followed by accommodation for thirty-six 
second-class passengers, with a lavatory next 
to the engine compartment at the rear. 

Motive power is provided by two Gardner 
“5L3” type compression-ignition oil 
engines, developing maximum rated output 
of 127 B.H.P. at a speed of 1200 r.p.m.; the 
brake mean effective pressure in the five 
cylinders is 91 lb. per square inch, and the 
fuel consumption is 0-4 1b. per B.H.P.-hour. 
Large air filters of Visco make are fitted to 
counteract the dusty atmosphere. Engine 
circulating water and lubricating oil are 
cooled in radiators made by the Spiral Tube 
and Components Company, Ltd. They have 
fans driven directly from the engines by 
Brammer belts. Transmission is through 4 
Vulcan-Sinclair fluid coupling and a four- 
speed Wilson epicyclic gear-box. Gear 
change and controls are electro-pneumatic, 
the controls being mechanically interlocked 
in such a manner that it is impossible to 
engage a gear with the forward and reverse 
control in neutral. 

An interesting feature is the power bogie, 
of the car-builder’s patent design. It is of 
+ “ British-Built Railears for South America,” The 






























































Central Argentine Railway.” 





Railway Gazette for February 19th, 1937. 


















we 
rot 
Sp 
ov 
See 





most 
shed 
ture 
ley’s 
ated 
> be 


ntly 











e 
Es: 3 


Vpn a 


5} 


“ss ers isos si ses Bete , 
























































Ava. 9, 1946 


THE ENGINEER 





117 








welded construction, and provides ample| kitchen and pantry, and luggage, postal, and 
room in the centre for the transmission. | lavatory accommodation. Goods trains have 
Springing consists of four laminated springs | one car devoted to the carriage of parcels and 
over the axle-boxes, with rubber auxiliaries|light freight, the other being laid out for 
All cars have a 


seated in cups fabricated on the sole bar. 


handling poultry traffic. 


car is the pair supplied to the Buenos Aires 
and Pacific Railway Company, which can he 
employed either for single or multiple unit 
working. They were built by the same 
makers and designed under the supervision 








The body of the car is carried by helical 
springs suspended from the bolster outside 
the sole bars. Axle-boxes are of Timken 
roller bearing type. Compressed air brakes 
of Girling make are fitted, the compressor 
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FIG. 25—RAILCAR FOR ENTRE RIOS RAILWAY 


maximum designed speed of 55 m.p.h. at full 
engine speed. 

A Gardner ‘“‘ 6 L W ”’ compression-ignition 
engine is fitted at each end of the car, trans- 
mission being through a Vulean-Sinclair 
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Fic. 26—-ENTRE RIOS AND NORTH-EAST ARGENTINE RAILWAYS 


being driven directly from one engine through 
Brammer belts. The same air system feeds 
the control system for the gear and 
direction change control. 

From a mechanical point of view, great 
interest attaches to the hydraulic remote 
control device fitted to these railcars, by 
means of which the speed of the two engines 
is definitely synchronised. Known as the 
“ Exactor ” type of control, this operates on 
the principle of the transmission of movement 
by means of a column of oil under pressure 
by opposing springs, situated respectively in 
the transmitting and receiving portions. A 
movement is transmitted to the transmitter 
piston by the operating lever, and this is 
reproduced exactly in the receiver piston. 
The latter operates the controlled medium 
accurately and without backlash or lost 
motion. 

The versatility of the railcar for handling 
the wide variety of traffic common in the 
Argentine is well illustrated by the two twin- 
car articulated sets with mechanical trans- 
mission, built by the Birmingham Railway 
Carriage and Wagon Company, Ltd., for the 
Buenos Aires Midland Railway, a 320-mile 
metre-gauge line operated jointly by the 
Buenos Aires Great Southern Railway and 
the Buenos Aires Western Railway. Interior 
lay-outs are arranged to suit the traffic 
handled, which includes parcels, poultry, and 
passengers. Local trains have ninety seats 
in one class, a luggage room, postal compart- 
ment, and lavatory. Long-distance trains 
have thirty-two first-class and forty second- 
class seats, with tables between, a small 


fluid coupling, with a Wilson epicyclic gear- 
box. An unusual feature of this system is its 
location on the car underframe and not on 
the bogie. The engine has cylinders of 4}in. 
bore and 6in. stroke, developing 102 B.H.P. 








of Messrs. Fox and Mayo, consulting engineers 
tothe railway. They will maintain a schedule 
speed of from 37 to 43 m.p.h., and are capable 
of a maximum speed of about 55 m.p.h., with 
accommodation for sixty passengers in one 
compartment. 

The power unit is a Leyland six-cylinder 
high-speed oil engine, developing 120 H.P. 
at a governed speed of 1900 r.p.m. Trans- 
mission is through a Leyland hydraulic 
torque converter of the Lysholm-Smith type, 
control of the torque converter clutches and 
the reverse gear on the final drive being 
effected by means of double-acting cylinders 
obtaining pressure from a reservoir on each 
car. Admission of pressure is controlled by 
magnet valves operated from switches on 
the control column. Bogies are of the 
Kimberley patent design and have a wheel 
base of 7ft. They are of welded construction. 

The Drewry Car Company has estab- 
lished a well-deserved reputation by the 
many railcars which it bas supplied to 
the Argentine railways in recent years. One 
of the largest export orders ever placed for 
this type of rolling stock was that entrusted 
to this company by the Buenos Aires Great 
Southern and the Buenos Aires Western 
railways for ninety-nine double-bogie, diesel- 
mechanical railcars and one spare power 
bogie. In addition to this, eight Drewry 
cars were supplied to the Entre Rios 
and the Argentine North-Eastern railways.|| 








at its top normal speed of 1700 r.p.m. Fuel 


hour. 





{ “* Articulated Trains for Argentina,” The Railway 
Gazette for October 28th, 1938. 











FiG. 27—CONTRACTORS ENGINE 


A further example of a similar type of rail- 3 





ON ENTRE RIOS RAILWAY 


All are of the same general design, but the 


consumption is under 0-4lb. per B.H.P.-| ninety-nine vehicles are for 5ft. 6in. gauge, 





§ ‘‘ Diesel Railcars for Argentina,” Modern Transport, 
or September 25th, 1937. 

|| ‘A Hundred Railcars for South America,” 
Railway Gazette for March 18th, 1938. 
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the others being for 4ft. 84in. gauge. Each 
car is equipped with a 100 B.H.P. Gardner 
engine, a Vulcan-Sinclair fluid coupling, and 
a Wilson - Drewry four - speed gear - box, 
mounted on one bogie. The other bogie is of 
the carrying type. In the ninety-nine broad- 
gauge cars, five different body lay-outs are 
employed, but all have standard bogies, 
underframes, body details, body framing 
sections, and power and transmission equip- 
ment. All the 107 railcars, which number 
includes the eight standard-gauge cars, were 
built to the requirements of the Drewry 
Car Company, Ltd., to the inspection of 
Messrs. Livesey and Henderson, the railway 
companies’ consulting engineers, at the 
Preston works of the English Electric Com- 
pany, Ltd. 

The engine used in all the cars is the 
Gardner “ 6 L W ” type compression-ignition 
high-speed oil engine. This develops 102 
B.H.P. at 1700 r.p.m. A fuel consumption of 
under 0-4 1b. per B.H.P.-hour is maintained 
over the range of normal continuous outputs. 
The Vulcan-Sinclair traction type fluid 
coupling is embodied in the engine fly-wheel, 
and it has the effect of damping out torsional 
vibrations and taking up the drive smoothly. 
Impeller, casing, and runner are all of high- 
tensile aluminium alloy. When transmitting 
the full 102 B.H.P. of the engine at 1700 
r.p.m., the slip is 3} per cent., when using a 
thin mineral oil of low viscosity. 

The author has himself travelled many 
miles in the Argentine on Drewry railway 
inspection cars. This company makes many 
saloon cars which are suitable for inspection 
purposes, and which can also be used for the 
conveyance of small parties of tourists or 
passengers. Recent examples have been 
fitted with Ford 24 H.P. petrol engines and 
oil engine driven units have also been 
supplied. These cars are designed to provide 
a maximum range of vision. 


Entre Rios RAILways 


Before leaving the subject of Argentine 
railways, the author will refer briefly to some 
of the developments on the Entre Rios and 
North-East Argentine railways, with which 
he was closely associated. The province of 
Entre Rios lies between the two great rivers, 
Uruguay and Parana, and is often referred 
to as the “‘ Argentine Mesopotamia,’ which 
comprises both Entre Rios and Corrientes. 
The whole area is intersected by rivers and 
streams. Luxuriant sub-tropical vegetation 
flourishes in this pleasant land, generally 
flat in the south, but rolling and hilly in 
Corrientes. The two railway systems are 
shown in the sketch maps (Fig. 26). The 
headquarters of the Entre Rios Railway is at 
Concordia, and that of the North-East 
Argentine at Monte Caseros. Concordia is 
on the Uruguay River, where there is a con- 


Traffic Statistics for the North-East Argentine Railway. 


station for the famous Santa Elena estancia. 

The tables below of traffic statistics on|of the Entre Rios Railway. Note the saddle 
these two railways for the last decade show| tank, high chimney, and gigantic headlight. 
the steady growth of traffic, proof of excellent ! Another interesting feature is the feed pump, 


by the contractors during the construction 


Traffic Statistics for the Entre Rios Railway 


























an early locomotive is of considerable his- 
torical interest. This engine was employed 














Profit 
Year ended | Total traffic | Working (subject to Working Passengers, Goods, Livestock, 
June 30th. receipts. expenses. exchange). per cent. number. tons. number. 
£ £ £ 
1935 942,692 756,406 186,286 80-24 308,857 785,681 613,343 
1936 828,023 729,665 98,358 88-12 343,185 671,252 408,232 
1937 952,423 756,419 196,004 79-42 441,050 935,014 429,971 
1938 1,064,166 826,364 237,802 77-65 505,952 984,382 471,213 
1939 1,181,166 889,280 291,886 75-29 533,200 1,065,627 537,900 
1940 1,093,334 852,551 240,783 77-98 557,516 815,746 850,185 
1941 989,384 877,889 111,495 88-73 607,321 668,632 633,281 
1942 1,199,920 986,383 213,537 82-20 584,785 828,149 790,927 
1943 1,359,786 1,052,624 307,162 77-41 553,066 959,307 667,037 
1944 1,517,423 1,198,890 318,533 79-01 558,097 954,254 847,256 
management, and sound organisation. driven through a rod connection with the 


The, accompanying photograph, Fig. 27, of} crosshead and having two spherical-shaped 


air chambers. 
(To be continued) 








By G. R. MILLWARD, 
i ewe object of the scheme described below 
is two-fold, first to give automatic indi- 
cation of any deviation from the permanent 
approved establishment or cadre of an under- 
taking, secondly, to give and at a glance, 
information which ordinarily has to be 
searched for in files or on cards. 
The first objective is achieved by giving 
each approved post on the staff a numbered 


wumber of Post _... 8 


Designation 
(Crane Driver) 


Eyesight: ---------------. 
Denotes that the 
minimum for entry 
is: 6/9, 6/12. 


Scale of Pay ----------------- 


TYPICAL SQUARE. 
FIG.1 
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and coloured square on a staff control board, 
in which square the permanent characteristics 
or conditions of the post are marked; the 
second is achieved by hanging in that square 
a tally on which are written in simple 
abbreviation the characteristics of the man 





filling it. 
Some of these characteristics, such as 








Profit 

Year ended | Totaltraffic| Working (subject to Working Passengers, Goods, Livestock, 

June 30th. receipts. expenses. exchange). per cent. number. tons. number. 
£ £ £ 

1935 585,507 464,741 120,766 79-37 209,241 338,832 259,433 
1936 601,880 446,308 155,572 74:15 249,296 363,242 230,280 
1937 659,966 467,324 192,642 70-81 288,305 422,384 195,369 
» 1938 699,030 486,993 212,037 69-67 309,544 464,115 192,961 
1939 741,705 511,358 230,347 68-94 321,105 467,637 246,035 
1940 716,929 507,663 209,266 70-81 370,505 455,583 376,336 
1941 675,451 569,443 106,008 84-31 502,821 417,882 277,091 
1942 858,760 639,863 218,897 74-51 580,871 533,472 418,989 
1943 973,073 638,518 334,555 65-62 640,628 613,457 314,319 
1944 1,141,822 703,915 437,907 61-65 670,678 702,431 471,429 


























siderable passenger traffic with Buenos Aires|name, date of birth, date of appointment, 
The mechanical|trade or designation, tribe or nationality, 


by the Mihanovich boats. 


engineering and stores departments of the| ability to write Arabic or other linguistic 
railways are at Parand, and Bovril is the 








A Visual Aid to Staff Administration 


M.I. Mech. E., M.I.E.E.* 


qualifications, physique, character, and so on, 
are relatively permanent when compared to 
rate of pay, state of eyesight, family or 
number of dependants, type of quarter 
(useful in housing or compassionate cases). 

In short, such information is included as 
is necessary to the administration of any 
particular job or staff; the cadre list is, so 
to speak, expanded to two dimensions, 
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REVERSE OF “TALLY” 
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each post being allotted a working area, 
whereas the ‘‘ card” is condensed so that 
the information on it will fit into that area, 
thus achieving and displaying a useful com- 
bination of factors pertinent to the control of 
staff and at the same time an automatic 
check, which is of considerable value to the 
man in charge of staff matters. This is 
thought to be especially useful when dealing 
with a native staff, often a more involved 
business than attending the needs of one’s 
own, people. 

The basic unit of the staff control board, 
so-called for want of a better description, is 
a 2in square, which is coloured according to 
designation, that is, all labourers’ posts are 
coloured, say, buff, all fitters’ blue, clerical 
staff black and yellow, and so on. 

As already mentioned, each such square 
has a number, and written in it are the non- 
variable conditions of the post, and any other 
qualifications essential to the post, as illus- 
trated in Fig. 1. It will be seen that the 
permanent conditions are written down the 
left-hand margin and along the bottom of the 
square, so as not to be covered by the tally, 
which is about 1}in square and is arranged 





* Sudan Railways, Port Sudan. 


to hang in the top right corner. 
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The permanent conditions for any similar 
post are usually identical in each case, and 
therefore need only be written at key points, 
the colour of the square serving adequately to 
denote a ready reference to key squares 
containing the information. , 

To construct a control board for a staff 
of, say, 400 men, a working area of 1600 square 
inches, or 6ft by 2ft, would be required. 
Actually, rather more is allowed, as headings, 
margins, separate external squares for super- 
visory staff, additional squares for people on 
leave, in hospital, &c. (for when a man ceases 
to function on his job his tally is withdrawn 
to an appropriate place), and, of course, 
spare space to allow for increase of staff—all 
these would increase the area required. The 
squares are ruled in thick black lines on a 
white ground, and are numbered consecu- 
tively. It is an essential factor for the work- 
ing of the scheme that only squares repre- 
senting approved cadre posts are coloured ; 
the spares are left white. The reason for this 
will appear later. Headings are printed 
above rows of squares appropriate to the 
sub-sections of the particular organisation 
concerned. For instance, if forty men are 
engaged on maintenance, and the cadre 
board allows of ten squares vertically, the 
heading “‘ Maintenance’ would spread over 
five columns of ten horizontally, t.e., fifty 
potential posts. This would allow of an 
extra ten increases of staff. 

Below each column there is a square for 
sickness (representing 10 per cent), and there 
are also two squares per column for leave 
(that is, 20 per cent). This allowance has 
been proved adequate in practice. Sickness 
squares are indicated by a red cross and leave 
squares by @ palm tree, on the assumption 
that the leave is spent in localities where palm 
trees abound. It could be anything—such as 
a large ‘“‘ L,”’ of course. 

Having the empty cadre displayed before 
the eyes, like a many-coloured chess board, 
the next thing to do is to fill each square 
with the tally of the man occupying the post 
on the establishment which that square 
represents. Fig. 2 shows a completed tally 
in position on the appropriate square. Any 
square showing more than the margin of 
colour around the tally immediately indicates 
a vacant post, unless, of course, the man is on 
leave or sick, in which case his tally will 


Fig. 3 shows the reverse of the tally, on 
which are entered details of the man’s past 
record in abbreviated form. 

First of all, however, the tallies themselves 





cross checked from several points to be of 
justvalue. Once completed, however, the time 
spent on staff matters is reduced to such an 
extent as fully to justify the time and trouble. 

















Col. 1. Col. 2. Col. 3. Col. 4. 
Item 
No. Information Information furnished | Abbrevia- 
required. (actual example). tions. Explanations. 
A.—More Permanent Characteristics 
l Name Kl Hag Salama Satti...| In full 
2 Born ... 1906 (estimated)... .,. 06 E C=Certified ; E= Estimated 
3 | Tribe «» «se «| Dongolawi : D S=Shaigi; E=Egyptian ; and so forth 
4 PVG... s1. seal GE cae dae G O=Aged ; A=Adequate ; G=Good 
5 Literacy . .| Writes Arabic A A=Writes Arabic; N=Does not; E= 
Speaks English ; &c. 
6 Character... ... ...| Fair F F=Fair; G=Good; E=Excellent 
7 =| Ability Promising P P=Promising only used for selected men 
(This man’s code group is_ therefore 
GAF P) 
8 | Appointed June, 1927. .... ..-«.- 6°27 a 
9 Police record Used on first appoint- _ — 
10 | Medical report... ment only —_ — 














| 





11 No, on cadre .., ... 325 

12 Designation Asst. transporter driver 
13 3. Ea eee RON gn aae  vone lase 
14 Date of last increase | July, 1945 va 
15 | Eyesight .-.| 6/9 6/9 sae 
16 | Married. .........-),---4 Yas sal 
7 | Family w+ cos eel Six seer sin 

18 Housed __...... .... Double Tukl 

| 





B,—Changing Characteristics 


325 This is the number of the post, not the man 
| init. When he is moved to another post 
| the number of the last post and date he 
| vacated it are endorsed on the back of the 

tally. This constitutes a record of his 
career 

Also L=Labourer ; W = Wireman, and so on 


es 32 89 D> 
PE 
wane D 


The top 6 is omitted as it is usually redundant 
| { Top right-hand corner of tally. Method of 
indicating family allows of addition for 
new arrivals without alterations 
Also, if Government housed, 3R=three- 
roomed, 4R=four-roomed quarter, &c. 
(DT is a type of two-roomed quarter) 
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In conversational style, Col. 3 of the table says the 
following. (The details of past record are obtained from 
the reverse of the tally.) ‘I, Assistant transporter driver 
El Hag Salama Satti, am a Dongolawi, married and with 
six children, living in a double Tukl. I was born in 
1906 (estimated) and first engaged in Government service 
as a casual labourer in 1927. My physique is good, I 
write Arabic, and though I have some blots on my 
record I have lived them down, and am regarded as 
oxromising by my superiors. My pay is £3-600 and was 
last increased in July, 1945. My eyesight is 9/9 in 1945. 

This man could never have remained a daily paid 
labourer for nine years under this system. His retention 
for that length of time would have indicated his virtual 
permanency, and entitlement to the advantages of a 
permanent post, 


have to be filled in. This is a long and tire- 
some job, for, apart from the making out of 
the tally, it is advisable to check all informa- 





tion and to rectify the many small or large 








FiG. 4—ARRANGING THE 


have been moved to the proper square below;errors which come to light. 





TALLIES (BOARD FOR 530 MEN))] 


Moreover, as 


his column. If so desired, a red disc can be|the information will often be used to weigh 
placed in squares of posts in connection with | up relative merits for promotion, the correct- 


which action is required. 





ness of the character, &c., recorded has to be 


Only ten letters are used for the code word which 
emerges from items 4, 5, 6 and 7, which code word gives 
an i diate indication of Physique, Literacy, Character 
and Speeial Ability (if any). The first letter is taken 
from O A G, the second from A N E and the third from 
F GE, with a final P in special cases. The letters and 
indications ean, of course, be altered or extended at will 
to suit particular cireumstances. The best group is 
ordinarily G A E (good Pe ique, writes Arabic, excellent 
character), The final for men marked down for 
promotion would make this GA EP, but usually the 
group is three-letter. GN E is the same quality of man, 
but one who writes no Arabic. He may take precedence 
over a GAF for a post which does not demand much 
literacy, since his character is “‘ Excellent,” as against 
the other’s “ Fair” only—and so forth. 





The first thing to do is to decide what 
information it is desired to record on the 
tallies, which will vary in detail according 
to the particular application. 

Special purposes will demand special 
information and abbreviations, but, generally 
speaking, the data listed in Col. 1 of the 
adjoining table will cover all that is needed. 
Tn Col. 2 is an example of the data recorded in 
a specific case—that of an assistant trans- 
porter driver on a coal quay—while Col. 3 
illustrates the abbreviations used to reduce 
the information to tally dimensions. Explana- 
tions are given in Col. 4. 

Once the somewhat exacting work of 
making up the tallies has been completed 
and they have been hung in their squares, 
further procedure is extremely simple. A 
clerk will be able to make the daily check up 
and effect any necessary movements of the 
tallies, which will enable the supervisor to 
size up the position in a glance at any 
moment. 

Some of these adjustments are as follows : 


Action. 
New appointment Place newly compiled tally on board 


Left service Remove tally from board 
On leave . Remove tally to appropriate square 
In hospital... ... Ditto 
Transfer to new 
post, promotion, 
ADs rages: oes Ditto 


In addition, checks can be made at suit- 
able periods—usually once a year will suffice 
—on all the variables, such as pay, housing, 
eyesight, family and so forth, when any 
required adjustments can be made. The 
clear-cut simplicity and safeguard against 
oversight in promotions has been so marked a 
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quality of the scheme that it deserves special 
mention. The reason for this is, of course, 
that the entire range of candidates for a 
vacancy is laid out before the eyes of the 





supervisor in a way that ensures that no man 
is likely to be overlooked, and the attributes 
of each one are capable of immediate assimi- 
lation and of balancing one against another. 








Welded P 


——— 


HE comprehensive testing of welded steel pipe 

bends, especially of the flangeless type, is a 
fairly involved and difficult process, particularly 
when they are required for working in high- 
pressure lines. For this reason a method of 
construction has now been developed and intro- 
duced by Barr, Thomson and Co., Ltd., of 
Netherton Ironworks, Kilmarnock, which 
enables the positive and economic testing of 
all types and sizes of welded pipe bends during 
manufacture to ensure their capacity within 
guaranteed limits. In the course of a recent 
visit to this firm’s works we had an opportunity 
to see the new process of bend manufacture, 
which is both simple and practical. 

At present bends are being made in stock 
sizes from 2in to 12in diameter pipes, having 
wall thickness varying between 0-154in and 
0-406in for standard weights and of 0-218in 
and 0-687in where extra high pressures are 
involved. The standard bends are fabricated in 
two different radii—the “Jong” radius, in which 

















COMPLETED ‘*“ RING’’ OF BENDS 


the radius is equal to one and a half times the 
diameter of the pipe, and the “short” radius, the 
radius of which is equal to the diameter of the 
pipe. Facilities are available for testing bends 
up to two or three times the working pressure, 
and testing to pressures of 2000 1b per square 
inch is a regular procedure. A standard bend 
has been subjected to a pressure of 8000 lb per 
square inch without fracture or showing any 
indication of leakage. 

In the first stage of production flat circular 
sheets of steel of appropriate thickness and 
diameter are pierced with round holes in their 
centres. The flat rings of metal so formed are 
then hot pressed into annular semi-circular 
sectioned rings. The depression in each ring is 
equal in section and just a little deeper than 
half the internal diameter of the pipes for which 
the bends are required. Each pressing is then 
trued up in a lathe and its two radial edges 
machined to a finished size, which ensures 
positive and continuous edge location and 
diameter for registration with a corresponding 
pressing. During the machining a special profile 
is imparted to the edges so that when two 
pressings are mated to form a ring of pipe a 
suitable gap is left adjoining the line of abut- 
ment for the subsequent welding process. After 
being checked for size and edge profile each pair 
of pressings is assembled in a fixture designed 
to ensure accurate alignment of the circum- 
ferential edges. The two pressings are then 
tack welded together and removed to a work 
manipulator on which they are rotated whilst 
being downhand welded round the inner and 
outer joints to form the complete ring shown in 
the engraving above. 

Welding procedure varies according to the 
wall thickness of the pipe.} The series of different 
sized electrodes which are used has been 
decided upon as the most suitable after lengthy 


ipe Bends 


small external weld reinforcement is built up 
over the top of the weld gap and this varies 
according to the width of the weld. No internal 
reinforcement is applied, except on the bends 
for 12in diameter pipes, as it is not required 
with the complete contraction of the weld, 
which induces the two innermost edges to draw 

















FINISHED WELDED BEND 


together. In this way any obstruction on the 
inner surface of the pipe, which is likely to inter- 
fere with free flow in the bend, is avoided. 

The complete welded ring of pipe is then 
drilled and tapped for the reception of hydraulic 
test lines and an internal pressure of 2000 lb per 
square inch is applied. Following test, the 
rings are cut up on power hacksaws according to 
the angles required, 7.e., four quadrants for 
90-deg. bends, two halves for 180-deg. bends, 
&e. After being sawn the bends are set up on 
fixtures in lathes and their ends are machined 
with a 30-deg. bevel and a suitable root face 
for welding. The fixtures for holding the bends 
during machining are so designed that their 
ends are turned square and to the correct angle 
in relation to one another. 

Two points in connection with this process of 
bend manufacture are worthy of note. First, 
when the welded pressings are cut to form the 
bends and the latter have their ends bevelled, 
at least eight sections of welded seam are 
exposed for visual examination during inspec- 
tion; secondly, in the initial operation of 

















WELDED JOINT TEST PIECES 


pressing each annular ring the inner radial wall 
is reduced during pressing. To allow for this 
the thickness of plate used is so determined that 
the final thickness of the bend wall in the inside 
radius is never less than the thickness of the 
pipe to which the bend is welded. But the 
outer radial wall of the bend during the pressing 
operation tends to thicken, and results in giving 
a thicker wall on the outside radius of the bend, 
where a good measure of wear can take place 
as a result of internal erosion without loss of 
strength. 

The firm has carried out some interesting 
tests on the welds in a number of different bends, 
including tests on sections of pipe doubled 
back in U form on the outer welds. In 
specimens we inspected there were no signs of 
tear or fracture in the weld or adjoining metal. 


bends has been absorbed by the oil industry, but 
we understand that plans have been made for 
increasing production to permit the introduction 
of the bends into other interested branches of 
industry, such as steam, heating, ventilating, 
water, gas, &c. 


2. 








Experimental Filtration Plant at 
Kempton Park 


THE report of the Works and Stores Com. 
mittee which was recently presented at a 
meeting of the Metropolitan Water Board says 
that from time to time the Board’s chief engi- 
neer and the director of water examination have 
emphasised the need for an experimental filtra- 
tion plant in order to obtain information for 
the design of new purification works or the 
reconstruction of existing works. It would be 
advantageous, the report continues, if this 
experimental plant were at Kempton Park, 
but the effluent would not be pumped 
directly into supply. The chief advantage of 
constructing the plant at Kempton Park is that 
there would be a choice of unfiltered water 
with which to supply it, stored water from Queen 
Mary, Staines and Kempton reservoirs, as well 
as raw Thames water. In addition, greater 
freedom could be allowed in the conduct 
of the experiments than if the supply to 
a district was dependent upon the filtrate. 
There is an available area of about 12 acres at 
the Kempton Park works suitable for the loca- 
tion of the plant. The Committee’s report 
states that experiments have been carried out 
by the Board’s staff at Hampton and Barn 
Elms on the purification of water by means 
of upward flow clarification with coagulant, 
followed by rapid filtration. For the type of 
river-derived stored waters with which 
the Board has to deal, this class of plant is 
considered to be a possible alternative to the 
process of dual filtration, and the Committee 
has been advised that the proposed experi- 
mental plant should consist of a clarifier from 
which the water would be discharged on to a 
specially constructed rapid filter. The accept- 
ance is recommended of tenders for the con- 
struction and erection of a unit consisting of 
coagulation basins, rapid filters and sludge- 
removal apparatus, and the Committee adds 
the suggestion that, in conjunction with this 
experimental plant, further experiments in 
terminal sterilisation with ozone should be 
undertaken. 








American Engineering 
Education 


In a study of the effectiveness of civil 
engineering graduates of the past decade, by a 
committee of the American Society of Civil 
Engineers, graduates are rated as to ability to 
apply mathematics and engineering funda- 
mentals to practical problems, and to analyse 
problems formulated by others. They possess 
only average ability to formulate a problem for 
themselves. They are poor in understanding 
the limitations of formulas and in ability to 
consider cost factors. Ability to write a letter 
or report is poor, and ability to address a public 
group or a public gathering is ‘*‘ very poor.”” The 
graduate has ability for getting along with 
people, for leadership and for grasp of basic 
fundamentals. He is rated high in accuracy, 
fairness, diligence and dependability. A 
majority have little interest in public affairs, 
and very few favour machine shop training as 
part of civil engineering curriculum. Mathe- 
matics, calculus, physics and general chemistry, 
are considered important, and all agree on the 
importance of mechanical drawing, and descrip- 
tive geometry, but freehand drawing takes a 
secondary place. The committee considers that 
20 per cent. of the time may be given to non- 
technical subjects, and still include the funda- 
mental technical and science content in the 
four-year curriculum. In view of the well- 
known and almost universal deficiency in com- 
position, letter and report writing, and public 
speaking, it is suggested that college adminis- 
trators should re-examine courses, teaching 








experiments by the firm. As may be seen, a 





Up to the present a majority of the output of 





methods and standards of performance. 
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Reconstruction of French Railway Bridges 


“ee —»——_- 


Wore on the reconstruction of railway |to its head, permitting the column to be used as 
bridges and viaducts in France is proceeding |a part support in lifting the submerged girder 
apace. Having repaired many of the smaller|span. Lifting operations, with the aid of a 
bridges on important lines of communication, | heavy crane, were started, but during the lift 
the Société Nationale de Chemins de Fer has! the span fouled the neighbouring support and 





LA VENDEE BRIDGES 

It was found that when the Loire valley area 
was liberated, all the bridges had been destroyed. 
At Nantes the railway lines linking the two 
banks of the river were cut at the Resal and 
Pirmil bridges, and at La Vendée bridges, 
leaving as the only link with Paris the single- 
track Nantes-Segre line. The direct link with 
Paris was restored in January, 1945, with the 
repair of the Beaugency viaduct. By April, 
1945, progress was made in restoring the main 
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St. ANDRE De CuBZAC BRIDGE 


. ‘u ° . 
Sr. ANDRE DE CuBzAC BRIDGE repair work in progress. 


brought back into service is the St. André de 
Cubzae bridge, illustrated in the upper accom- 





now turned its attention to some of the larger, had to be cut with oxy-acetylene torches. This| line between Nantes and La Vendée, by recon- 
and more seriously damaged structures. operation was long and difficult, but it was|struction of the Resal and Pirmil bridges, but 
finally completed. Our illustration shows final | the Vendée bridges proved more difficult tasks. 


The Vendée bridges span two arms of the 


One of the latest of such bridges to be} Work on this repair was started at the end of! Loire, and were destroyed in June and July. 





panying engraving. This steel lattice girder 
structure is on the Chartres-Bordeaux line, on 
which other repair work is now nearly com- 
i pleted, including the Saumur and Thouars 
E viaducts. The St. André bridge carries a double 
line of rails and is supported on eight steel- 
braced columns resting on masonry piers. The 
centre spans are each 73-6 m long and the two 
end spans 60 m. A number of steel girder 
viaduct spans connect each abutment with 
rising ground some distance from the river 
banks. The main bridge girders are 8 m deep 
and the supporting columns are 15 m high. 
Altogether, the height from foundation to the 
top of the girders is about 36 m. 

In August, 1944, German engineers cut two 
of the supporting columns for the central spans, 
with the result that a section of the bridge, 
some 72 m long, still hinged to a support, fell 
é into the river. At first it seemed to the French 
) engineers, who were called upon to advise on 
the possibility of repair, that the precarious 
condition of the fallen section would make 
repair impossible, but after further study it was 
decided that the scarcity of steel and the urgency 
of the work necessitated an attempt at repair, 
using the existing damaged parts. July, 1945, and the overturned supporting 

The first operation was to raise the over-|column was replaced in December. The span 
turned supporting column and anchor it to its|was in position on June Ist, 1946, and the 
pier. Heavy steel brackets were then attached | bridge was ready for use on June 7th, 1946. 















































GIRDER BEING PLACED IN POSITION, OCTOBER 26TH, 1945, LA VENDEE TEMPORARY BRIDGE 














LA VENDEE TEMPORARY BRIDGE. OPENED TO TRAFFIC DECEMBER 18TH, 1945 


1944, One of the two bridges was 322 m long, 
with nine 30-m span masonry arches, whilst 
the other bridge was 255 m long and had seven 
30-m span arches. In the first-mentioned bridge 
the first four arches were relatively little 
damaged, but the next two arches were seriously 
affected ; whilst the last three had fallen into 
the river. In the case of the second bridge, all 
the arches were destroyed, as well as most of 
the foundations. 

It was decided to postpone the permanent 
reconstruction of these bridges, and temporarily 
to build a bridge, 15 m upstream, spanning the 
two arms of the river. For this temporary 
bridge there were driven 680 piles, forming 
thirty-four supporting piers. On these piers 
were placed steel plate girders, resting on 
reinforced concrete slabs. The temporary 
bridge, 655 m long, was opened to traffic in 
December, 1945, only nine months after con- 
struction had started. Accompanying engrav- 
ings show a stage in its erection and the com- 
pleted structure. 

Work on the permanent reconstruction of the 
Loire bridges has started with the clearing of 
the 6500 cubic metres of masonry which fell 
into the river. 








PRAGUE INTERNATIONAL Farr.—It is announced 
that the first post-war Prague Fair will take place 
from September 15th to 22nd. 
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Power-Operated Soot Blowers 





N the course of a recent visit to the works of 


Clyde Blowers, Ltd., at Clydebank, Glasgow, 
we were shown an improved electrically operated 





ELECTRICALLY - OPERATED SOoT 


soot blower for water-tube boilers which the 
firm is now making. These blowers are known 
by the trade name of “ Lectramek,” and a 
number are being installed on ships in course of 
construction, as well as on many land boilers 
being built for this country and abroad. 

The arrangement of one of the new blowers 
can be seen in the accompanying illustration 
and drawing, from which the simple and effective 
method of operation may be followed. Primary 
drive is from a flange-mounted } h.p. three- 
phase asbestos-wound motor of the non- 
reversing squirrel-cage type. The shaft of this 
motor is coupled to a speed reducing worm 
gear, which drives an intermediate shaft 
carrying a pair of freely mounted bevel wheels. 
Set on a splined section of shaft between these 
wheels is a reversing clutch, the movement of 
which into contact with one or other of the 
wheels is controlled by the timing mechanism. 
In contant mesh with the two wheels is an inter- 
mediate bevel keyed to the layshaft in the 
timing box. By this arrangement a reversing 
drive to the layshaft is effected by driving the 
pair of bevels alternately through the clutch. 
The timing box layshaft drives a main shaft 
through worm gears and the main shaft is 
threaded to carry a nut actuating the striker 
mechanism of the reversing clutch. At the 
end of a set number of revolutions the nut, 
moving along the main timing shaft, pushes 
over the clutch striker to force the clutch away 
from one bevel, along the spline, and into mesh 


rotates in the opposite direction, An exten- 
sion to the timing box main shaft drives the 
blower gear through a universal joint, an inter- 
mediate shaft, and a 
sliding coupling. This 
method of driving 
avoids the use of a 
reversing motor and 
drive in alternate direc- 
tions is transmitted to 





the blower reduction 
gearbox. 
Rotary movement 


from the blower gearbox 
is converted into a 
reciprocating motion by 
a keyed shaft driven 
by an internal screw. 
This shaft forms an end 
extension of the blower 
tube proper, which, as 
it is projected forwards 
into the boiler, opens 
ports at its rear end to 
the main steam inlet. 

A limit switch in the 
timing box, which is 
connected to the con- 
trol panel, regulates the 
stopping and starting 
of each operating cycle, 
and the number of working strokes made by 
the blower. The control gear for a battery of 
blowers consists of a dustproof steel cabinet 
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blowers. As only one blower may be used at a 
time, a simple method of interlocking is used 
on the push buttons, Each push button is 
covered by a slide and these slides are inter- 
locked so that only one at a time may be moved 
to uncover the buttons according to the 
rotation in which the blowers are to be used. 
An indicator light behind an engraved glass 


any blower in operation. This light comes on 
at the start of a blower cycle and is extinguished 
at its conclusion. If an operator leaves the 
control board he will know upon his return 
which blower was last used as the cover over its 
starting button will be open. 

For inspection purposes access to the mech- 
anical portion of the soot blower is obtained by 
removing the steam chest cover, which contains 
all the working parts. This removal is effected 
without necessity for breaking any steam pipe 
joints or disconnecting the electric power 
supply lines. 

The design of the unit has been standardised 
for application to retractable single-nozzle 
blowers on boilers in a vertical or horizontal 
position and to multi-jet and dual-nozzle 
blowers as applied to economisers and air 
preheaters. 

The firm has also developed a hydraulic 
operating gear for soot blowers, illustrated 
below. ‘This equipment consists of a hydraulic 
ram unit on the wall box, coupled directly to 
the blower through a gearbox. The gearbox 
is attached to the blower sleeve in halves and 
its ratio of gearing is arranged to advance the 
nozzle and carry out a complete cleaning cycle. 
The operating gear is fed through pressure lines 
from a remote control cubicle containing a 
motor-driven feed pump and a main pressure 
pump which forces clean oil through the system 
and maintains an even working pressure. On 
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containing all the necessary contactors and 
fittings. It has an outside keyboard provided 
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ARRANGEMENT OF ELECTRICALLY-OPERATED SOOT BLOWER 


the control cabinet is a separate operating 
lever for each blower, which controls the supply 
of oil to its hydraulic ram. 








Aru-STEEL Ramway Wacons.—A _ question 
addressed recently to the Minister of Transport 
asked who was responsible for the new design of 
16-ton all-steel mineral wagor; whether the 
Minister was aware that railway wagon builders 
were being presented with specifications in the pre- 
paration of which they had taken no part, and which 
would result in an unnecessary cost of upwards of 
£15 a wagon ; and whether in the interest of public 
economy he would institute an inquiry with the 
object of ensuring that the standards adopted were 
the best and most economical. The Minister’s reply 
stated that the design was prepared by the railway 
companies for the construction of their own wagons, 
and was adopted as being the most suitable for 
general use throughout the country. The cost of 
production was largely determined by the methods 
of construction employed, and he could not accept 
the suggestion that the specification involved an 

cost of upwards of £15 a wagon. The 
Minister said that he saw no reason for instituting 
an inquiry, but he understood that discussions were 
taking place with private builders to see whether 
any modifications in design should be made when 
further orders were placed. 
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ARTICULARS of some new machine tools 

made in the United States by the Monarch 
Machine Tool Company have been received 
from that company’s agents, the Rockwell 
Machine Tool Company, Ltd., Clifton House, 
Euston Road, London, N,W.1. 

One of these machines is a 10in ‘“ Speedi- 
Matic” production lathe illustrated below. 
This machine has a _ flame-hardened and 
ground bed carrying a geared headstock, a 
power feed capstan type turret, and a hand- 
operated cross slide. Its headstock spindle, 
which is bored to take bar stock up to fin 
diameter, is mounted on precision ball bearings, 
and is stated to have a range of speeds from 
50 to 5000 r.p.m. A hand-operated compressed 
air pusher type collet is used to hold and feed 
stock through the spindle to the turret stop. 
Two feed speeds to the turret power feed rod are 





Some American Machine Tools 


ee eee 


at suitable points from one to three motor- 
driven tool slides. ‘These tool slides, which are 
mounted on tee-slotted swivelling bases, are 
called ‘“‘ Uni-Mats,” and are simply individual 
motor-driven compound rests capable of being 
grouped around the spindle in any suitable 
manner to facilitate the application of the tools 
to the work. 

Each slide unit is driven by an A.C. 
motor, which traverses the main slide at 
100in per minute until automatically slowed 
to a predetermined rate during actual 
machining. At the end of the machining period, 
the slide movement reverts to the speed of 
100in per minute for rapid traverse return. 
Three adjustable micrometer stops control the 
feeding and traversing elements of the cycle. 
Feed speeds from }in to 13in per minute* are 
available. Tool relief slides are designed to 





Concrete Pipe for Deep 
Machinery Foundations 


AN article in Engineering News-Record de- 
scribes a somewhat unusual method of sinking 
deep foundations for machinery in a factory 
building without disturbing the structural 
footings or excavating beyond the immediate 
area of the foundation. The plant for which 
the foundations were required consisted of four 


rams and cylinders, 17ft long, weighing 
21,0001b, and other equipment, weighing 
27,000 lb. The cylinders extended into the 


foundation pits and the tops of the units pro- 
jected up through the building tothesecond floor. 

The original plan for this installation called 
for setting the ram sections in circular openings 
in concrete box foundations, 28ft long, 6ft 
wide and 14ft deep. This was to be con- 
structed within 7ft of the foundation wall of 
the building and the bottom of the box was 
to be 6ft below the column footings. 

The contractor devised a method of con- 











** SPEEDI-MATIC’’ PRODUCTION 


obtainable through a lever on the main gear- 
box, The turret incorporates a gearbox giving 
six additional slide feed speeds, which, used in 
conjunction with the two normal rates of feed, 
makes a range of twelve slide feeds available. 
These feeds range from 0-0005in to 0-016in 
per revolution. It is claimed that the machine 
will index to its six stations within an accuracy 
of 0-0002in 2in out from the turret face. 
The twelve feed speeds of the turret slide can 
be obtained by movement of two levers on the 
side of its gearbox. This method of feed control 
grouping enables an operator to present the 
tools to the work and then apply the power feed 
without effort or undue movement. 

The cross slide is of the self-centring type, 
whereby at the end of an operation it is returned, 
through a spring and helical rack arrangement, 
to its central position when the feed hand wheel 
is released. 

The machine is driven through a 3 h.p. 
variable-speed unit by a motor generator set 
for converting A.C. to D.C. On the relay panel 
to be seen to the rear of the machine are set 
the switches for the potentiometers and other 
electrical equipment for controlling pre-set 
variations of spindle speeds according to the 
tool presented to the workpiece by the turret. 
As the turret is retracted and indexes it actuates 
a trip controlling the circuit through the 
potentiometers which automatically change to 
give the pre-set spindle speed for the next 
operation. At the end of a machining cycle, 
a reset button is pressed to return all switches 
to their initial pre-set condition ready for the 
next series of operations, 

Another machine, known as the “ Uni-Matic,”’ 
is also illustrated. It consists of a con- 
ventional lathe base with a geared headstock, 
along the bed of which may be arranged 











LATHE 


withdraw the cutting tool prior to traverse 
return in either direction. 

Movements of the units are controlled by 
electronic equipment arranged in a separate 
control cabinet. Spindle speeds are available 
in three ranges up to 1000, 2000 and 3000 per 
minute, 

A new ‘athe, called the ‘“‘ Mono-Matic,” 
intended for first and second operation work, 
is designed for hand or semi-automatic opera- 
tion. It has a double bed carrying a front and 
a rear saddle. The front saddle is arranged for 
either hand return when using the power- 
operated longitudinal and transverse feed 
mechanism, or for a semi-automatic working 
cycle, which gives power cutting feed towards 
the headstock and a rapid traverse return. Its 
cross slide is designed to give a rapid inwards 
movement of 100in per minute, a feed rate of 
Zin to 13in per minute whilst machining, and 
a return movement of 100ft per minute. An 
independent motor drive is incorporated in the 
rear saddle for cross slide movement and 
traversing. Rate of tool feed on this cross slide 
can be set by means of pick-off gears between 
gin and 13in per minute, and rapid traversing 
at 100ft per minute between cuts may be effected, 

To take bar stock, the spindle of the lathe 
is bored 2;in diameter and machines are 
available with three ranges of spindle speeds— 
86 to 1000 r.p.m., 178 to 2000 r.p.m. and 258 
to 3000 r.p.m. The variety of power-operated 
movements available on the machine are con- 
trolled by grouped push buttons and switches 
in convenient positions. Controls for the 
various cycles of movements are mounted 
in a cabinet at the rear of the machine. 

We understand from the Rockwell Machine 
Tool Company, Ltd.,thatitis hopedshortly to im- 
port some of the abovemachinesinto thiscountry. 
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** UNI - MATIC” 


struction whereby a shell consisting of 4ft long 
sections of 5ft diameter reinforced concrete 
pipes, having tongued and grooved joints, was 
jacked vertically downwards to the required 
depth of 12ft after which a concrete base and 
inner lining were placed. Forcing the pipe 
down into the gravel bearing clay on which the 
building stood was effected by the use of a 
three-leg jacking frame made of 4in by 4in 
timber laced with lin by 6in boards and 
supported from, as well as blocked against, the 
second floor steelwork. Between the jacking 
frame and the pipe three hydraulic jacks were 
placed, and with them the casings were pushed 
down to the required depth. Three men worked 
the jacks while one inside the pipe excavated. 

Pipe sections were jacked down at the rate 
of 1ft per hour. When skin friction between the 
earth and the exterior of the pipe created 
sufficient resistance to stop progress. It was 
overcome by alternate working on each of 
the three jacks to create a slight rocking 
motion which overcame the resistance. 

As one 4ft length of the concrete pipe had 
been jacked down to ground level a second 
length was placed on it and jacking resumed. 
When the required three lengths of pipe for one 
unit had been set the soil was excavated to a 
depth of 12in below the bottom of the pipe and 
slightly undercut. A reinforcing mat was 
placed in the bottom, vertical dowels were set 
and concrete placed for the base. 

An interior form, 36in diameter and 14ft 
long, made of 11-gauge sheet iron and fastened 
at the lap by in bolts, was centred in the con- 
crete shell. Rings of reinforcing steel were set 
between the shell and the form and the concrete 
placed. After the concrete had hardened the 
bolts were cut and the sheet iron inner form was 
stripped for re-use in the next shell. 
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NATIONALISATION OF ELECTRICITY 


AN important stage in the progress of the 
Government’s plan to nationalise the elec- 
tricity supply industry was reached recently 
with the publication of correspondence 
passing between the Ministry of Fuel and 
Power and the company associations. On 
June 27th the Ministry invited the Incor- 
porated Association of Electric Power Com- 
panies, the Provincial Electric Supply Asso- 
ciation, and the London Electric Supply 
Association to state whether they were 
prepared “in the national interest ” to give 
the Minister the benefit of their advice and 
experience in framing the proposals for the 
forthcoming Bill. This invitation was rejected 
by each of the associations severally, in 
terms which emphasised their eagerness to 
co-operate in improving the supply of elec- 
tricity, but clearly expressed their conviction 
that the transfer to State ownership would 
benefit neither the electrical industry nor the 
nation. In effect, the company associations 


feel that their members have been summarily 
sentenced without trial, and they therefore 


feel it necessary to decline an invitation 
which is tantamount to a request to assist in 
discussing their own obsequies. 

It is too early to expect from the Govern- 
ment any detailed proposals for nationalising 
the electricity supply industry, but it would 
be helpful to have an announcement clearer 
than any yet made of what ends the Govern- 
ment hopes to gain other than that of achiev- 
ing control of a great national utility and 
dispossessing certain private enterprises. The 
company-owned undertakings are naturally 


4] opposed to nationalisation. They must feel, 


indeed, that the expropriation of their enter- 
prises is @ poor reward for the efforts they 
have made to increase the availability of elec- 
tricity and to reduce its cost to the con- 
sumer, sometimes in the face of legislation 
that has not always been helpful to those 
ends. But these undertakings are not the 
only ones involved in the proposed changes. 
So far, the municipal undertakings have not 
revealed their reactions. It is worth 
notice, however, that in a municipality, 
just criticism of any action of the 
Electricity Committee can be and usually 
is immediately effective; but it is very 
much more difficult to get remedied by 
a larger organisation complaints that are of 
no more than local importance. Nor is it 
at all easy to devise any representative 
machinery capable of voicing such complaints 
effectively. It is probable therefore that many 
municipalities will be opposed to nationalisa- 
tion, fearing that local considerations would 
thereby be unduly subordinated to national 
interests, and that the great nationalised 
body would study its own convenience rather 
than the welfare of any local consumer. 
It is, of course, impossible to deny the 
strength of certain arguments of the 
protagonists of nationalisation. The con- 
fusion of different tariffs at present pre- 
vailing, often in contiguous and otherwise 
similar areas, for example, seems to require 
adjustment. Yet it is still permissible to 
doubt whether such an evil is as great as it 
seems to those with orderly minds or whether 
nationalisation, except in a very elastic form, 
is the right corrective. For consumers may 
very well doubt their ability to exert any 
real influence on an electricity supply con- 
cern so vast that the affairs even of a large 
municipality must seem to it only of minor 
importance. 

It appears certain that, having carried out 
his promise to attempt consultation with the 
industry, Mr. Shinwell intends to prosecute 
his plans without delay and with or without 
the co-operation of members of the industry ; 
indeed, Mr. Shinwell recently voiced his hope 
that a Bill would be presented to Parliament 
during the early part of next session. What 
effect, if any, the refusal of co-operation by 
the electricity companies will have upon that 
programme, we do not know. But since 
such a degree of opposition has been encoun- 
tered from bodies upon whose experience it 
is essential to draw in order to frame a satis- 
factory Bill, the Government would surely be 
well advised to “ hasten slowly.” Whatever 
potential advantages State ownership can offer 
to the nation and the industry, nothing but 
harm could result from hastily contrived legis- 
lation which failed to take sufficient account of 
the important and diverse interests involved. 
If legislation is to be useful and enduring, it 
should be judged by quality of workmanship 





rather than speed of production. If it is 


not already too late, the Government might 
well pause awhile to reconsider the whole 
question and to ask itself not whether the end 
justifies the means, but whether nationalisa- 
tion will, in reality, lead to the ends desired. 


Supersonic Air Travel 

Many engineers have until lately been 
content to regard air travel at a speed as fast 
as that of sound, or even faster, as an ambi- 
tious dream—* Traveller’s Tales” in anticipa- 
tion. But recent advances in the design and 
construction of gas turbines, together with 
the coming of a fuller, though still rather 
patchy, knowledge of aerodynamic charac- 
teristics at high velocity have made such 
schemes a great deal less visionary. Major 
Halford, of the de Havilland firm, has been 
bold enough to predict that within ten years 
there may exist air liners having a cruising 
speed at 40,000ft height as high as 615 m.p.h. 
If so near an approach to sonic velocity 
proves attainable within a decade, super- 
sonic travel may not be much further ahead, 
though whether it will be worth while in a 
practical sense remains to be revealed. That 
such speeds will have an important military 
value is likely enough, since for certain 
special duties, such as photographic re- 
connaissance, they must prove invaluable. 
But when, if ever, they would be of service 
to civil aviation is another matter. It would 
depend on whether flying at such speeds was 
in any sense a safe and economic proposi- 
tion. If it should some day prove to be so, 
there would, likely enough, be no lack of 
passengers in a hurry and very willing to see 
the time between Britain and America 
reduced to three or four hours. They would 
be little discouraged by the consideration 
that if they left after hunch they could reach 
America nicely in time for another lunch 
there. In equatorial regions a speed of 
1000 m.p.h. would enable a west-bound 
traveller to keep pace with the sun, whilst in 
our own latitudes such a speed would beat 
the sun and “local time ’’ would go back- 
wards ! Major Halford thinks that his future 
air liner, with its total weight of nearly 100 
tons, could be operated at a cost of about 
9-5d. per ton-mile of pay load. As passen- 
gers are commonly reckoned at 200 Ib apiece, 
or ten to the ton, it appears at first sight that 
air travel at 1d. a mile is a possible target. 
But passengers cannot be packed like mer- 
chandise. They require bulky and costly 
fittings and sufficient allowance for those 
needs must be made. Evenifthe total weight 
were thus quadrupled, the fares would still 
compete with the current low-speed rates of 
to-day. It used to be said that ‘‘ speed costs 
money,” and so it certainly did till lately, 
but with the new form of engine using 
less fuel per horsepower-hour the faster 
it goes, one cannot feel as sure on 
such matters as were our forebears. 

If one accepts the idea that Major Hal- 
ford’s air liner of ten years hence may, 
despite its doubled speed, prove as econo- 
mical a carrier as those in use to-day, the 
question remains whether that low rate of 
cost could be preserved if speeds were 
increased not merely to the fringe of the 
sonic, but beyond it. We were told in a 
recent Wilbur Wright Lecture by Mr. Relf 
that, omitting skin friction, the gliding angle 
of a supersonic wing might be as good as 
1 in 10—which compares with an overall 





figure of 1 in 15 for a fairly modern bomber, 
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and about 1 in 19 for the Halford project. 
This figure makes it clear that the total air 
resistance to be encountered is likely to be 
substantially higher in the supersonic range ; 
to a degree, in fact, which might, and possibly 
would, far surpass any advantage in engine 
efficiency due to high speed. We know from 
ballistic tables that the resistance coefficient 
of shells about doubles as it passes from a 
“Mach number” of 0-8 to 1-6, with a 
rise in the total drag about eightfold. Hence, 
even with our very efficient engine the rate 
of burning fuel must be much increased, and 
although the journey would take but half 
the time with the doubled speed, there would 
still remain an adverse factor in this import- 
ant item of the travel cost. Such cost factors 
(important as they may be) are, however, not 
all-important. Halving the time of thejourney 
enables nearly twice as many flights to be 
made in the year for any given aircraft, and 
this factor has a bearing on the wages cost 
per mile, as well as on almost all overheads of 
any sort. It is conceivable therefore that 
in the future there may be found room for 
such costly, but very fast, services for those 
on urgent duty—as there would certainly be 
for air mails. The question remains whether 
this kind of flying can be made reasonably 
safe, or whether it sets too difficult a task for 
pilot and crew. Those are the real unknowns. 
The most efficient wing form for aircraft 
flying at infra-sonic speeds is not the best 
for transonic work, nor is it suitable 
for use in the supersonic range. No single 
wing is best for all speeds, and any 
compromise in design is bound to be one in 
which two at least of the three regimes of 
speed cannot have what is best for them. 
In such difficult conditions what will happen 
to the flying control of the aircraft as it 
passes into and traverses such regions ? On 
all such matters we know exceedingly little, 
except that the forces change character at 
the critical speeds, and do so with great 
suddenness. Investigations are now pro- 
ceeding in this dangerous experimental field, 
making use for safety’s sake of pilotless 
aircraft so far as that is feasible. For such 
work the new great experimental station pro- 
posed to be set up as a joint enterprise in 
Australia should prove invaluable. We shall 
in time learn the conclusions reached in the 
course of the investigations, and upon them 
will rest the future of supersonic air travel. 








Obituary 


SIR FRANCIS CARNEGIE 
WE record with regret the death of Sir 





ll, St. John’s Park, Blackheath, S.E.3, on 


was spent in the Royal Ordnance Factories 
of this country, for he entered Woolwich 
Arsenal in 1896, and exactly thirty years 
later became Chief Superintendent of Royal 
Ordnance Factories, the first holder of that 
appointment to preside over the workshops 
in which he had served as a young man. 
Francis Carnegie was born in Aberdeen in 
1874, and, as already stated, went to Wool- 
wich Arsenal in 1896. After studying at the 
East London Technical College, he passed 
the City and Guilds examination in mecha- 
nical engineering with first-class honours in 


to occupy the position of works manager at 
the Royal Small Arms Factory at Enfield 
Lock. 

In 1922, however, Sir Francis returned to 
Woolwich Arsenal as chief mechanical engi- 
neer, and in 1926 was appointed Chief 
Superintendent of Royal Ordnance Factories. 
His careful organisation was undoubtedly 
responsible for much of the achievement of 
those factories during the recent war. 
Shortly before the outbreak of war in 1939 it 
was expected that Sir Francis was about to 
retire, but at the Government’s request he 
continued to serve as Chief Superintendent 
until April, 1944, when, owing to deteriorat- 
ing health, he decided to relinquish the 
position. 

Sir Francis, whose knighthood was con- 
ferred in the Birthday Honours of 1939, was 
a member of the Institution of Civil Engi- 
neers and of the Institution of Mechanical 
Engineers. His paper on ‘“ The Vibration 
of Rifle Barrels ” gained the Telford Premium 
of the Institution of Civil Engineers in 1912. 
He also presented a paper on “ The Econo- 
mical Production and Distribution of Steam 
in Large Factories’ to the Institution of 
Mechanical Engineers. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


THE GAS ENGINE 

Str,—Your recording of the retirement of 
Mr. H. J. Gibbons must recall memories in the 
minds of those who were associated with the 
early days of the internal combustion engine. 
Such memories recall that the Premier gas 
engine was in those days termed a “ large ” gas 
engine. You rightly link with Mr. Gibbons’ 
name that of the late J. H. Hamilton, who was 
the pioneer of the “‘ large ”’ British gas engine. 
Hamilton’s courageous designs in this field will 
remain on record as a landmark in the develop- 
ment of the internal combustion engine. 
In those days, only some forty-odd years ago, 
the gas engine produced a brake horsepower 
from 10,000 B.Th.U. But Parsons pushed on 
with his rotary machine, and to-day the steam 
turbine produces a kilowatt from 10,000 
B.Th.U. 
Such is progress, but the names of Hamilton 
and Gibbons will live in history, and the Premier 
engine still goes on. 

JouHN D. Trovp. 

Purley, Surrey, August 6th. 





COMBINED INTELLIGENCE OBJECTIVES 
SUB-COMMITTEE 


Smr,—Under the above title representatives 
of the Allied Governments have visited works 
and plants in Germany and Austria, and made a 
close examination of the methods and develop- 
ments in the heavy and light engineering field, 
and the written reports are published by H.M. 
Stationery Office. 
I have read the following :— 

‘“* Steel Forging Industry of Germany.” 

“Light Metal Production and Develop- 
ment for Aircraft.” 

‘* Aluminium and Magnesium Production 
and Fabrication.” 
In each case the investigation was made by 
Americans only, and while they appear to have 
been well carried out, it would have been much 
more useful had the reports been made by some- 
one familiar with English methods of produc- 
tion. Your readers can purchase these reports 
for themselves, and see what conclusions they 
have drawn. In connection with light alloy 
forgings, I note the extensive development of 


the use of hydraulic presses of 15,000 and 30,000 
tons for making large magnesium forgings. 
F. W. SPENCER. 

Hayle, July 20th. 

[It is understood that reports by British Sub- 
Committees on the subjects mentioned are being 
prepared and will be published shortly.—Ep., 
THE E.] ; 
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The Channel Tunnel Project 


By REGINALD A. 


HILE it is obvious to all and sundry that 

a tunnel under the English Channel, con- 
necting France and England, would provide 
a means for crossing far more convenient 
than that afforded by ships, and would be 
a boon to all who are liable to suffer from sea- 
sickness when making the passage, the 
younger generation of to-day have heard very 
little about the actual project. The great 
strategic value which such a tunnel would 
have possessed, from August, 1914, to 
August, 1945, seems to have escaped the 
notice of most statesmen and military 
authorities. It may therefore be of interest 
to the general public, as well as to engineers, 
to review the scheme, as an engineering pro- 
ject, and as promising to provide a common 
link between the road systems and the railway 
systems of England and France. 

The Strategic Aspect—Up to August, 1945, 
the strategic aspect of the project was of 
prime importance—as suggested by what 
happened at Dunkirk and on D-day. There had 
been, since the scheme was in its early stages, 
a difference of opinion between, on the one 
hand, statesmen and military authorities, 
who thought that a tunnel might be of 
potential value for an invading force, and, on 
the other hand, the engineers who supported 
the scheme. The atomic bomb has, however, 
destroyed all military questions relating to the 
project, and the economic and “ passenger ”’ 
problems involved may now be freely dis- 
cussed and the scheme considered in its 
engineering aspects. 

A New Economic Factor.—Air transport, 
including an England-France aur ferry service, 
cannot be evaluated with respect to its future 
share of traffic. It will, of course, be greatly 
developed. It is not likely, however, to 
compete economically with a goods service 
through the tunnel, which would allow of 
through carriage, in lorries, from the nearer 
regions, and for railway van traffic from 
producing areas to points of distribution in 
various parts of England. Moreover, an air 
service can hardly be expected to compete 
with a tunnel service in providing means of 
crossing for tourists who wish to travel con- 
tinuously on the Continent in their own 
motor-cars. 


THE STORY OF CHANNEL CROSSING 
PROJECTS 


As constituting a chapter in engineering 
history a brief account may here be given of 
the series of tunnel and other Channel 
crossing projects put forward within the 
past 145 years. 

That chapter begins with the studies of 
the French engineer Mathieu in the closing 
years of the eighteenth century, leading 
to his proposal, in 1802, for the construction 
of a tunnel under the Channel. Leaving 
later tunnel projects for consideration apart, 
other schemes may first be briefly reviewed. 

Submerged Tubes.—The first recorded pro- 
posal to lay a tube in the bed of the Channel 
was that of Mottray, in 1803. A similar pro- 
posal, of 1834, was among the projects studied 
by Thomé de Gamond, an outstanding figure 
in this story. In 1851, Hector Horeau pro- 
posed to lay on the bed of the Channel a tube 
of plate or cast iron, with a lining and outer 
protection. A departure from earlier pro- 
posals was made by James Wylson, who, in 
1855, proposed to moor and buoy a tube at 
a uniform depth below the surface. In a book 
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his proposed single tube, substituting, in 
1867, a design for twin tubes, to be laid on the 
bed of the Channel from the South Foreland 
to Cap Blane Nez. Heavy material to be 
placed over and around the tubes was 
intended to cause silting to an expected 
height of 40ft. Three years was Chalmers’ 
estimate of the time for completion, and the 
cost was expected to be £12 million. In 1869, 
John Bateman and Julian Révy proposed the 
building of a tube of 13ft. internal diameter 
on the bed of the Channel from Dover to 
Cap Grisnez, for one line of railway. It was 
to be of cast iron segments, each about 10ft. 
long, bolted together as the work proceeded, 
Over the working end of the tube there was 
to be a bell, or cap, 80ft. long and 18ft. 
internal diameter, sliding over the completed 
part of the tube, a number of water-tight 
joints being provided in the annular space. 
The bell was to be moved forward by means of 
hydraulic presses. It was proposed to drive 
the trains—at the same time solving the 
problem of ventilation—by compressing the 
air behind them and exhausting it in front. 

Submerged Arched Way.—It seems that 
in 1835 Thomé de Gamond seriously con- 
sidered the building of an arched structure, 
in tunnel form, on the bed of the Channel. 
Forty submarine boats of his own invention 
were to be used in its construction. 

Train Ferries—Having regard to the 
success of the enterprise of providing a train 
ferry service between England and the Con- 
tinent, it is worth recording that the pro- 
vision of a cross-Channel train ferry was, in 
1837, one of de Gamond’s proposals. It is 
also to be recorded that between 1862 and 
1870, Sir John Fowler put forward a number 
of schemes for train ferries, in forms sug- 
gested by Evan Leigh. 

Bridges.—Thomé de Gamond projected; 
in 1857, the building of a bridge between 
East Ness Corner and Calais. In 1889, 
Schneider and Hersent’s scheme for a 
Channel bridge was supported by Sir Benja- 
min Baker and Sir John Fowler. The loca- 
tion was to be from near Folkestone to a 
point near Cap Grisnez, by way of the Varne 
and Colbart banks, a length of 24 miles. 
Columns, 130ft. high, were to rest on about 
120 great masonry piers, and the stcel super- 
structure—of the cantilever type and includ- 
ing as its greatest span one of 1638ft.—was 
to be nearly 180ft. above the water. The cost 
was estimated as £34,000,000. 


TUNNEL PROJECTS 


Thomé de Gamond put forward, in 1856, a 
proposal to build a tunnel to be driven from 
thirteen shafts sunk through islands formed 
in the Channel. It was, in the engineering 
aspect, sound in principle, ventilation being 
simplified, haulage of spoil reduced to one- 
fourteenth, and speed of construction very 
much increased as compared with a tunnel 
driven from both ends—if that were then 
feasible. 

To William Low must be accorded the 
credit, not only for having evolved a scheme 
distinguished by its practicability from any 
earlier scheme for a tunnel, a submerged tube 
or a bridge, but also for having so fully 
realised and so effectively adopted the 
features essential to its success, that in no 
important respect has any engineer been able 
to improve upon his project. 


— 


Low studied the strata on both sides of th, 
Straits of Dover, and evolved sound methog 


.|for carrying out the engineering operations 


His lay-out—twin headings connected by 
cross passages and driven within the crog 
sections of the future full-size tunnels—hag 
since been widely adopted in tunnelling 
practice. 

John Hawkshaw was at that time inde. 
pendently engaged in similar geological 
investigations. His scheme was for a singls 
tunnel. 

Progress of the Project.—Low put forward 
his project in 1867. Co-operation with de 
Gamond was followed by the forming of ay 
English committee, and James Brunleg 
became one of the engineers for the project, 
which was the first organically live scheme, 
The first report to the committee in 1868 
was signed by Low, de Gamond, and Brunlees, 
the co-operation of John Hawkshaw and of 
French engineers was obtained, and a joint 
English and French committee formed. 

In 1869, a prospectus was issued by the com. 
mittee, but hopes that the British Govern. 
ment would guarantee part of the preliminary 
expenses of the project were not fulfilled. ' 

There followed a period of untoward 
happenings, and in 1871 there was sharp 
disagreement between Low, who persisted in 
his proposal to build a twin tunnel, and 
Hawkshaw, who had designed a single tunnel. 
This led to the formation in 1872 of a rival 
‘Channel Tunnel Company,” and in 1873 
the ‘‘ Anglo-French Submarine Railway Com. 
pany ” was formed in the interests of Low's 
scheme. There was activity on the other 
side of the Channel, where the French Tunnel 
Company sank a shaft at Sangatte in 1875, 
and afterwards drove a heading about 
1} miles long. 

In 1875, the rival ‘“‘ Channel Tunnel Com. 
pany ”’ obtained an Act of Parliament giving 
them powers to make trials at St. Margaret’s 
Bay. Six years later, the South Eastem 
Railway Company, having previously voted 
£20,000 for experimental operations and 
researches, obtained an Act giving them 
powers to carry out experimental work. 
Three shafts were sunk; from that at 
Shakespeare Cliff a heading 7ft. in diameter 
was driven 2026 yards ; from that at Abbot's 
Cliff a heading 880 yards long. 

It was in that year, 1881, that Sir Edward 

Watkin, chairman of the South Eastern 
Railway and the ‘“ good genius” of Low's 
project, having received Low and his asso- 
ciate George Farmer Thomas, decided to 
adopt Low’s plan for driving two headings, 
to be developed into a twin tunnel, and 
conforming to the design presented to 
Napoleon ITI in 1867. 
The year 1881 was momentous in the 
history of the enterprise of building a 
Channel Tunnel, for it saw the formation, by 
Sir Edward Watkin, of the Submarine Con- 
tinental Railway Company, which took 
over the experimental work of the South- 
Eastern Railway Company. In the next 
year, however, the experimental work at 
Shakespeare Cliff was stopped by order of 
the Board of Trade. In the year following, 
a Royal Commission was appointed to report 
as to whether the construction of a tunnel 
was desirable and how it could be defended. 
The project was vetoed by Parliament, 
but its promoters kept it alive. They set 
their house in order by winding up in 1886 
the Channel Tunnel Company, whose interests 
were transferred to the other company, the 
title of which was changed to “ The Channel 
Tunnel Company, Ltd.,” which is to-day 
marking time, with finances on a very small 
scale, in a healthy condition. William Low 
died in the same year at the age of seventy- 
two. 





William Low’s Studies.—Having examined 





published in 1861, James Chalmers described 


de Gamond’s tunnel scheme in 1865, William 


In 1906, a resolution in favour of the pro- 


cian cio eee 


ht 





Avé 


=— 


ject Wi 
the Op} 


Way 
The 
accepti 
regard 
operati 
though 

might 
evenly 
and co 
Dan 
sary fu 
both t: 
near t 
A serie 
to gre 
Chann 
would, 
storm, 
collisio 
eat i 
Effe: 
spans 
would 
their r 
and in 
howev 
of sho: 
in navi 
Simi 
certain 
tube « 
nearly 
tunnel 
tide is 
height 
the are 
be 800 
little 1 
area, ¢ 
three-c 
to the 
the pla 
—it oc 
would 
cent. ¢ 
anothe 
44 per 
Sunke1 
way a 
with b 


Ri 


In 1 
constr 
World 
in the 
reports 
Board 
mittee 
statem 
by Lov 
George 
of the 
Commi 

Abo 
revivec 
of Sen, 
in TH 
year, 
to cost 
describ 
aspect, 


n 
Publis] 
“ Prop 
relates 
with t' 
The es 
grandii 
need - 
essenti 
are th 
and 








Ge§ 


rd 
Tp 

in 
nd 
el, 
val 
73 
n- 
v's 
ler 
el 
5, 
ut 


ng 
» 


on 


oR" So YF 


tt Wee “S& & @® 


a cr cr 


a" 


EE ES ES aE SS )—l(itCr 





—y 









a 
4 
+ 


eee 


Re rac oad naar aici ada 






Ave. 9, 1946 


THE ENGINEER 





127 








_—— 
oa 


‘ect was Withdrawn in Parliament owing to 
the opposition of the Government. 


Way OTHER ProJecTs ARE RULED OUT 


The construction of a tunnel is the only 
acceptable solution of the problem. As 
regards practicability of construction and 
operation, there is nothing against a bridge, 
though the possibility of damage to a pier 
might perhaps be considered. To lay a tube 
evenly on the Channel bed would be difficult 
and costly. 

Dangers to Navigation.—It is not neces- 
gary further to consider such points, because 
both types of crossing would in any location 
near the strait be dangerous to navigation. 
A series of bridge piers would expose vessels 
to great risks. A vessel travelling up- 
Channel, with the tide, in a south-westerly gale 
would, especially in heavy rain or in a snow- 
storm, run the risk of being wrecked by 
collision with a pier. The danger would be 
great in a fog. 

Effects on the Tides.—However large the 
spans and few the piers of a bridge, they 
would impede the flow of the tides and reduce 
their range on the coasts of Kent and Essex 
and in the adjoining waters. The effects, 
however small, might include the formation 
of shoals and silting of a catalytic character 
in navigation channels. 

Similar, but much greater effects, would 
certainly result from the construction of a 
tube on the Channel bed. At a section 
nearly on the location of Low’s projected 
tunnel the cross-sectional water area at low 
tide is about 2500 foot-miles. Taking the 
height of a tube and its mounding as 35ft., 
the area deducted from the waterway would 
be 800 foot-miles, reducing the waterway to a 
little more than two-thirds of its original 
area, and at high tide to a little less than 
three-quarters. Similar calculations relating 
to the proposed train transporter causeway, 
the platform being 60ft. below low-tide level 
—it could hardly be more—show that it 
would reduce the waterway to about 51 per 
cent. of its original area, at low tide. On 
another section the reduction would be to 
44 per cent., and at high tide to 53 per cent. 
Sunken tubes and a train transporter cause- 
way are therefore ruled out, in company 
with bridges. 


REVIVAL OF THE TUNNEL PROJECT 


In 1913—some nine years too late for the 
construction of a tunnel in time for the first 
World War—there was a revival of interest 
in the project. The Government called for 
reports from the Admiralty, War Office, and 
Board of Trade, to be submitted to the Com- 
mittee of Imperial Defence. Plans and 
statements relating to a tunnel as designed 
by Low were submitted to the Committee by 
George Farmer Thomas, an able advocate 
of the scheme. After the war, in 1924, the 
Committee rejected the project. 

About 1935, interest in the subject again 
revived. The effect in France of the advocacy 
of Senator Yves le Trocquer were reported 
in THE ENGINEER of March 15th in that 
year, He put forward a scheme, estimated 
to cost 2000 million francs, which need not be 
described, for it was, in the engineering 
aspect, impracticable. 

An Elaboration of the Tunnel Project.— 
Published in 1938, William Collard’s book, 
“Proposed London and Paris Railway,’ 
relates to a scheme for two tunnels, each 
with two 7ft. gauge lines of electric railway. 
The estimate of the capital required for this 
grandiose scheme was then £200 million. It 
need not further be considered, because 
essential features of the England-France link 
are that it shall provide for both road 
and railway traffic, and that there 


shall be no break of railway gauges other 
than such as can readily be adjusted. 

Basdevant’s Scheme.—Brought to notice 
by Mr. André Laisnel (Le Génie Civil, 115, 
page 292, 1939), proposals of Mr. André 
Basdevant included that the location should 
be between Folkestone and Cap Grisnez, and 
that the tunnel should be designed for motor 
traffic only. The tunnel would be 330ft. 
below sea level at the ends and 198ft. at 
the Varne Bank, near mid-channel. Esti- 
mated cost, 1936, for road tunnel only 
£42 million. 

Collaboration.—As reported in THE ENGI- 
NEER, June 24th, 1939, the Foreign Affairs 
Committee of the Chamber of Deputies was 
then examining a proposition inviting the 
French Government to undertake the con- 
struction of a tunnel in collaboration with 
the British Government. Further action 
was being taken by the French Channel 
Tunnel Company, aiming at the co-ordina- 
tion of effort. A similar organisation was 
being created in Britain. 


THE BLUE Book oF 1930 


The report, in 1930, of a Committee of the 
Economic Advisory Council, presented to 
Parliament and published as a Blue Book, 
relates to the proposals, as set forth in 1929, 
and takes into consideration the report, pre- 
sented to the Committee, by the consulting 
engineers appointed for the purpose of 
explaining, and of subjecting to critical 
examination, the project in the form in which 
it was then presented. The consulting 
engineers were Livesey, Son and Henderson ; 
Mott, Hay and Anderson; and Rendel, 
Palmer and Tritton, all members of the 
Institution of Civil Engineers. However, 
because very important parts of their report 
repeat the interpretations and recommenda- 
tions of the engineers—James Brunlees, 
William Low, and Thomé de Gamond—who 
reported to the Channel Tunnel Committee 
in 1868, sixty-one years earlier, this story 
of the project would be incomplete and, in 
the historical aspect, meretricious, if the main 
points of the earlier report were left unre- 
corded. 

Report of 1868.—The report includes the 
following passages. Relating to the interpre- 
tations of geologists: “It is therefore a 
logical conclusion that the strata submerged 
beneath the Channel maintain the same 
regularity as those visible on the two coasts.” 
As to withholding commitment to the con- 
struction of the full-size tunnels and so 
reducing the expenditure risked: “It was 
... your opinion that so great an under- 
taking could not be set about seriously with- 
out first obtaining, by preliminary opera- 
tions, absolute proof of the practicability of 
the work and the cost and time of its execu- 
tion.” As to the proof: ‘This decisive 
proof could be obtained by driving headings 
from one country to the other under the 
Straits.” Further: ‘“‘ We consider it proper 
to make two parallel driftways or headings 
under the Channel, situated at a little distance 
apart and connected by a certain number of 
transverse passages to facilitate the ventila- 
tion of the works.’’ It would also, of course, 
facilitate the removal of the spoil. 

Their estimates of times of construction 
were :—For the preliminary headings, five 
years; for the large tunnels, four years ; 
total cost, £8,500,000. The estimate of six 
engineers, in the same year, was “ not more 
than £10,000,000.” In 1913, the chairman 
of the Channel Tunnel Company mentioned 
£16,000,000 as the probable cost. 

Returning to the engineers’ report of 1929, 
the “Conclusions” of the consulting engi- 
neers, here somewhat abbreviated, were as 





follow :— 


Conclusions of the Consulting Engineers 
1929.—(1) No definite opinion as to feasi- 
bility of construction can be given until the 
ground has been proved by the construction 
of a pilot tunnel. Difficulties would no 
doubt be encountered, but we hesitate to say 
that they would be insurmountable. 

(2) There is no difficulty as to the main- 
tenance of the tunnel, the permanent way, or 
the operation of the railway. 

(3) A pilot tunnel is necessary to test the 
ground, large enough for temporary rail- 
ways and ventilation pipes ; when complete, 
it would be used for the evacuation of the 
spoil from the main tunnels—junctions being 
made at intervals for this purpose. Per- 
manently it would be used for electric cables, 
&c., as a duct for supplementary ventilation 
if found necessary, and for inspection and 
maintenance. 

(4) A drainage heading should be made 
with a gradient falling to the shore shafts and 
connected to the pilot tunnel as required. 
The pilot tunnel and the drainage heading 
could be driven simultaneously, the latter 
being kept in advance. 

(5) The time required for these preliminary 
works, about five years ; for the construction, 
and equipment of the main tunnels, three 
years, 

(6) Estimates of cost: pilot and drainage 
tunnels, £5,600,000; main tunnels and 
equipment (not including electric loco- 
motives, the exchange stations, generating 
stations or land), £25,300,000; total, 
£30,900,000. 

The consulting engineers referred to a pro- 
posal made by Mr. Fougerolles, that a rotary 
excavating machine should be employed and 
that the debris should be mixed with water 
to form a slurry which could be pumped up 
through borings made to sea bed. The engi- 
neers’ comment is, that if the scheme can be 
shown to be practicable, the saving in cost 
would be large. They do not refer to André 
Basdevant’s proposal, of 1934 or 1935, that 
his projected tunnel being 330ft. below sea 
level at the ends and 198ft. at the Varne 
Bank, near mid-Channel, the spoil might be 
crushed at the working face, mixed with water 
to form a slurry, run down timber shoots to 
the sump, raised by mud pumps, and used 
in the manufacture of cement. That enter- 
prise might not involve acceptance of Basde- 
vant’s humped profile, for pumps could be used. 
The proposals of the consulting engineers as 
regards the pilot and drainage headings are, 
in the writer’s opinion, less acceptable than 
those of the earlier stages of the scheme, the 
two headings being driven within the future 
cross section of the traffic tunnels, and the 
headings’ spoil as well as that from the main 
tunnels to be removed by circulating spoil 
wagons. 

As shown in the consulting engineers’ plan, 
the tunnel would not be on the line Dover 
South Foreland, Sangatte, Calais, as in 
Low’s plan, but would start from a point a 
little inland from Folkestone ; curving sea- 
ward at about 1} miles to seaward of Dover ; 
reaching the French coast near Sangatte and 
emerging at about 10 miles north-east of 
Boulogne. It may be noted that on their 
section of the Channel it is found, by scaling, 
that a tube and its mound, 35ft. in height, 
would reduce the waterway from 2500 foot- 
miles to 1660 foot-miles, or to 66 per cent., the 
water level being taken as the mean between 
high tide and low tide levels. 


THE COMMITTEE’S REPORT 


In 1929, the Prime Minister appointed a 
Committee of the Economic Advisory Council 
(its designation in 1930) to examine and 
report on the economic aspects of proposals 





for the construction of a Channel Tunnel or 





128 


THE ENGINEER 


Ava. 9, 1946 





——., 





other new form of cross-Channel communica- 
tion. Issued as a Blue Book of 111 pages, 
including the short report of the consulting 
engineers, the report deals also with some of 
the engineering aspects of the project. 

Train Ferry Service—The Committee 
rejected this proposal, pointing out that the 
boats, of shallow draught, would be small, 
offering no advantage over the existing 
Channel boats in rough weather, and entail- 
ing the splitting of the trains in two. 

Road Tunnel.—Being doubtful of the effi- 
ciency of blowers or suction fans, the Com- 
mittee rejected this proposal on the ground 
that the carbon dioxide given off by motor- 
car exhausts “ is fatal to human life.” 

That objection no longer holds good—if it 
did then—for, in recent tunnelling practice, 
with fresh air and foul air ducts under and 
above the roadway space, the problem of 
ventilation in a tunnel of any length has been 
solved. 

Channel Bridge-—The Committee con- 
demned bridge projects, on the ground that 
the piers would be serious and dangerous 
obstructions to navigation, especially in 
foggy weather and for vessels travelling with 
the tide. For sailing ships they pointed out, 
navigation would be made impossible. 

Tubes on the Channel Bed.—These projects, 
two of which the Committee examined, were 
rejected as impracticable, no mention being 
made, however, of their effects upon the flow 
and range of tides. 

Isthmus.—A scheme for a railway and 
canal isthmus was condemned as impractic- 
able. 

Tunnel Projects —The Committee rejected 
the proposal of London and Paris Railway 
Promoters, Ltd. (ante), as prohibitive in cost. 
The estimate was, in 1929, the English 
land section of the railway, £58,500,000 ; 
the French land section, £100,000,000, the 
tunnel, £30,800,000. 

The Channel Tunnel Company’s Scheme.— 
Observing that the proposals of that com- 
pany are on a different basis, the Committee 
examined the project in all aspects. In the 
statistical aspect the report is out of date, 
and all estimates of passenger or goods traffic 
and the economic aspect of the project would 
have to be studied afresh on the basis of a 
forecast of future conditions in Britain and 
on the Continent. 

The Committee’s Main Conclusions.—The 
Committee ended its report with a sum- 
mary of principal conclusions. 

It did not regard any of the new (sic) 
forms of cross-Channel communication 
suggested as a satisfactory alternative to 
a Channel tunnel. 

It considered it probable that the 
geological and engineering difficulties likely 
to be encountered could be overcome; but 
that an element of doubt must remain until 
the pilot tunnel had been successfully driven 
right across the Channel. 

Granted the successful construction of the 
pilot tunnel, the practicability of subse- 
quently constructing the traffic tunnels 
could be regarded as established. There 
would be no difficulty as to their operation 
and upkeep. 

If a Channel tunnel is to be constructed 
the work should, on economic grounds, be 
carried out by private enterprise, with 
financial assistance from the Government. 
The Committee believed that it could be 
built, maintained, and operated by private 
enterprise at a cost allowing of traffic through 
it at rates not higher than those then in force 
on the short cross-Channel route. 

In the light of that conclusion, it 
believed that, though some interests would 
probably be adversely affected, the tunnel 
would, by creating new traffic and thus 


increasing trade, be of economic advantage to 
this country. 


THE PRESENT SITUATION 


In addition to the considerations set forth 
in the opening paragraphs of this article, 
there are two points, with respect to the 
present situation, to which the attention of 
those interested in the project may be 
directed. 

Cost of the Project.—It may be suggested 
that in driving the headings the use of the 
excavating equipment and methods now 
available may increase the output per man- 
hour sufficiently to balance the increased cost 
per man-hour, so that the sum initially 
risked will not exceed, say, £6,500,000, con- 
siderably less than the sum arrived at by 


taking 1-7 times the estimate of 1929. Th 
same factor may reduce, in a less degree, the 
cost of constructing the tunnels, so tha 
instead of 1-7 times the estimate, or aboy 
£43,000,000, it may be taken as, say 
£35,000,000, not including equipment. 
Exploration of Inaccessible Strata.—The con, 
sulting engineers concluded that the straty 
could not, except at enormous expense, bg 
examined at frequent intervals, and that 
even then there would be no certainty that 
fissures or infilled valleys did not exist 
between them. It may therefore be sug. 
gested that experts in the use of seismic or 
other methods of exploration of inaccessible 
strata should be consulted as to the possi. 
bility of employing some such method jn 





this case. 








Two Special-Purpose 


yee special-purpose machine tools which have | head. 


Drilling Machines 


Movement of the heads on each column 


been designed and built by Adcock and|is effected by two separate motors, one for 
Shipley, Ltd., of Leicester, are illustrated in the | machining feed and the other for rapid approach 


an indexing table. 


ponent, although the 
design of the machine is 


accompanying engravings. The first is a multi-|and withdrawal from the work. 
spindle drilling and reaming machine which has} motor is of 2 h.p. at 1430 r.p.m. and the 
It is primarily intended for | reaming feed motor 1 h.p. at 1430 r.p.m., each 
drilling and reaming ten holes in a special com-!of the rapid traverse motors being of 3 hp. 


The drill feed 





such that it may be 
readily adapted for other 
forms of work if re- 
quired. The table is 
arranged with three in- 
dexing positions and 
mounted on it at each 
of the three stations is 
@ component retaining 
fixture. The first sta- 
tion is for the drilling 
operation, the second 
for reaming and the 
third, at the front of 
the machine, is used 
for unloading the fin- 
ished component and 
loading a blank whilst 
the drilling and reaming 
operations proceed. 
The operating cycle is 
fully automatic and is 
started by depression of 
a foot pedal, which 
unlocks the table and 
indexes it, after which 
the feed cycle to the 
drilling and reaming 
heads commences. In 
this feed cycle the heads 
are arranged for rapid 
approach to the work- 
piece, a separate adjust- 
able cutting feed and a 
rapid return to the rest 
position. At the end of 
the return movement a 
trip switch cuts the 
head feed circuit until 
the indexing foot pedal 
is again depressed. 
Alternatively, by move- 
ment of a conveniently placed lever, the 
operating cycle is rearranged so that the 
foot pedal only operates the table indexing 
mechanism and the drill head feed cycle is 
started by use of a separate push button. 

The machine consists of a rigid base on which 
are mounted two substantial columns, each 
carrying a ten-spindle drill head. These drill 
heads move on long, wide and accurately 
aligned slideways on the columns and are fully 
counterbalanced by means of head chains from 
which weights moving within the columns are 
suspended. The spindles in each head are 
driven by self-contained electric motors, one of 











12 h.p. at 1460 r.p.m. for the drilling head and 





one of 6 h.p. at 1460 r.p.m, for the reaming 





MULTI-SPINDLE DRILLING AND REAMING MACHINE 


Rates of cutting feed for the drills and reamers 
may be varied by means of pick-off gears in 
the feed box on each of the columns, whilst the 
rapid approach and withdrawal movement 
is set at a fixed speed of 60in per minute. The 
lengths of stroke of the rapid approach and 
cutting feeds are governed by adjustable trip 
stops carried on tee slots on the heads. These 
stops operate limit switches fixed to the columns. 

When any change in the position or number of 
spindles on the multi-heads is required the 
bottom portions can be removed and replaced 
by new frames. Each of the pressure and tool 
guide plates on the heads has hardened steel 
liners and removable hardened guide bushes. 
The drill guide plates are carried on twin-spring 
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pressure bars mounted on the drill heads, and 
they are arranged to locate on twin taper-ended 
pillars projecting above each component fixture. 
As stated above, the table has three indexing 
positions and all of the pedal-operated indexing 
mechanism is enclosed within the machine base. 
When depressed, the pedal withdraws a locating 
plunger and actuates a switch to start an 
indexing motor, which rotates the table rapidly 
to within about }in of the next locating position. 
At this point the speed of rotation is reduced to 
permit the locating plunger to engage without 
shock. A slipping device is incorporated to 
allow the motor to overrun until stopped by a 
timing relay. A safety interlocking means is 
provided so that the head feed motors 
cannot operate unless the table is locked, and 
the table cannot be rotated until the heads 
are fully retracted. An emergency stop button 
js fitted, which can be used to stop all motors 
in the case of accident or drill breakage, when the 
fast reverse button can be pressed to return 
the drill heads to their top position. 
Electrically driven pumps supply coolant to 
each drill head from a reservoir at the rear of 


wash out the holes. After the holes have been 
cleared the drills are rapidly fed forward and 
continue their work at the slow feed speed. 
The depth drilled at each step and the number of 
steps are arranged by the setting of the cams 
which control the hydraulic drill head traverse 
mechanism. The setting of these cams also 
ensures that one head is retracted whilst the 
drills of the opposing head are breaking through 
at the junction of the holes. To control the 
movement of the drill heads during breaking 
through a specially balanced hydraulic circuit 
has been designed to eliminate the danger of drill 
breakage. 

Full control of the machine is effected 
through push buttons, which are grouped on a 
panel in an easily accessible position over the 
left-hand drill head. An indicator light on the 
panel shows when the hydraulic pump is 
running, and the pump motor is interlocked 
so that the operating cycle cannot com- 
mence until the pump is running. An 
emergency button is provided for reversing the 
head feed mechanism in the event of drill 





breakage. Pressure on this button turns the 














CRANKSHAFT OIL-HOLE DRILLING MACHINE 


the machine. A removable splash guard sur- 
rounding the table leaves ample space at the sides 
for swarf clearance and large swarf bins are 
provided at each side of the machine. 

The electrical equipment is built into the 
rear of each column and is well spaced to give 
easy accessibility. Each drill head motor has 
star-delta starters, whilst the other motors 
are controlled by direct-on contactors. 

Another special-purpose drilling machine 
designed and built by the firm is illustrated 
above. It is for the automatic drilling of long 
oil holes through the webs and journals of auto- 
mobile type crankshafts. On the base of the 
machine, which contains the coolant tank, is 
mounted a box-section cabinet enclosing the 
feed control cams and drill-operating mech- 
anism, together with a hydraulic pump, motor, 
filter, tank, &e. A box-section main slide, 
rigidly bolted to the top of this cabinet, carries 
a centrally disposed crank-holding fixture, on 
either side of which is a two-spindle drilling 
head. The spindles in each drill head are driven 
by a 1} h.p. flange-mounted motor and the 
spindle centres can be fixed or made with means 
of adjustment according to requirements. Each 
spindle is mounted in preloaded ball bearings 
and is bored to accommodate an adjustable 
socket which permits adjustment of the drill 
lengths, 

In operation each spindle is used for drilling 
one-half of a hole so that two holes are com- 
pleted in one machine cycle. Penetration of the 
drills is effected in diminishing steps and 
between each machining step the drills are 





rapidly withdrawn from the crank to be cleared 
of swarf and permit a stream of coolant to 


feed cams in the opposite direction to reverse 
the feed cycle. 

In the case of four-throw cranks it is only 
necessary to reverse the shaft end for end and 
repeat the operating cycle to drill all four holes. 
Six-throw cranks can be drilled by using a 
slightly more complicated fixture. 








The ‘“S Unit’? Power Press 


In the accompanying engraving we illustrate 
one of a new series of motor-driven “Unit”? power 
presses with maximum loading capacities of 
124, 25, 40 and 60 tons, which have recently 
been introduced by E. H. Jones (Machine 
Tools), Ltd., Edgware Road, London, N.W.9. 
Although this machine is of the inclinable type, 
rigid models of similar design are also made. 
A heavy cast iron base, on which the frame is 
mounted, encloses the electrical gear and forms 
a useful receptacle for the tool kit. The frame 
is fabricated from rolled steel sheet and is pro- 
portioned to impart rigidity and reduce 
deflection to a minimum without the use of 
frontal tie bars. On the frame is rigidly 
mounted a series of units comprising self- 
contained sub-assemblies of the press-actuating 
mechanism. Each unit is designed and built 
to close limits to permit the rapid interchange 
of parts and reduce loss of time on main- 
tenance. Safety guards, although readily 
rernovable, are an integral part of the control 
mechanism and their operating mechanism is 
interlocked with the clutch gear so that they 





remain locked in a closed position during the 
working cycle. 

The reciprocating movement of the press slide 
is effected through an eccentric disc splined to 
the main shaft. The fly-wheel, which may be 
either belt or gear driven, rotates freely on ball 
bearings and is arranged to drive the main 
shaft through a multi-jaw clutch. One end of 
the shaft, which projects through the centre of 
the fly-wheel, is splined and carries the driven 
member of the clutch. This driven member is 
actuated by a rod passing through the centre 
of the shaft, axial movement of the rod to 
operate the clutch being imparted by a control 
gear at the opposite end of the shaft. 
This control gear is totally enclosed and can be 
set by means of a small selector lever to give 
continuous slide movement or single non- 
repetitive strokes. When set in a third position 
the lever locks the control gear in a safe position. 
Means of adjustment are incorporated in the 














INCLINABLE POWER PRESS 


clutch to permit fine dead-centre stepping of 
the driving shaft, and if roll feed is needed a 
drive may be coupled to the end of the shaft 
which projects through the control box cover. 

Fine adjustment for tool height on the slide 
is provided by an acme thread screw encased 
within the slide and retained in a fixed sleeve 
to overcome any offset loading resulting from 
connecting-rod angularity. For setting purposes 
a graduated dial at the front of the slide shows 
the position of the ram relatively to its lowest 
position. A knockout bar incorporating means 
of screw adjustment is attached to the slide. 
The slide assembly is encased in a hinged cover, 
which may be locked in position to prevent 
unauthorised tool adjustment, and inset in the 
cover is a work counter. Particular attention 
has been paid to the lubrication of all the main 
working components, which are submerged in 
an oil bath. 








TRANSPORT OF Roor TRusSES.—Wagons, speci- 
ally constructed to carry 24,000 triangular tubular 
steel roof trusses for 6000 prefabricated permanent 
steel houses, are to be run by the Great Western 
Railway in a shuttle service between Newport 
(Mon.) and sites in all parts of the country. Each 
wagon will carry forty trusses, 25ft long at the base 
and rising to 5ft 3in at the apex, sufficient for ten 





houses. 
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H.M.S. ‘“‘ Leviathan ”’ 


(By a Correspondent) 


THE most popular estimate as to when the 
new light fleet aircraft carrier ‘“‘ Leviathan,” 
which was recently towed from Newcastle to 
Portsmouth, will be completed is three years. 
From what was seen during a fairly extensive 
tour of the “ Leviathan ”’ recently, it is clear 
that structurally she must be almost 100 per 
cent finished. Only a few sections of ventilating 
trunking remain to be installed. But she is 
only about 80 per cent fitted out and much of 
the electrical installation has yet to be put in, 
including radar and_ wireless telegraphy 
apparatus. 

Although the carrier has much the same 
external appearance as her sister ships already 
completed, she is to be a very different vessel 
internally, with a much improved lay-out for 
messing and living accommodation. All the 
cooking and feeding arrangements are to be 
revolutionised. There are to be no broadside 
messes, & feature of warships for so many years, 
and all eating will be done in main dining 
rooms. Messes, all half-enclosed with settees, 
will be used for leisure and recreation, with 
small tables dotted about for writing, &c. There 
will be centralised messing on the cafeteria 
system. All men of and below the rating of 
petty officer will eat in the main dining hall 
on the main deck forward. There will be a 
separate galley and dining hall for chief petty 
officers of all branches, including engine-room 
artificers, who have hitherto always messed 
on their own. This is the first real distinction 
between C.P.0.s and P.O:s which has been 
made for many years. Galleys and dining 
halls will be side by side with a serving hatch 
between. While the distinction between C.P.O.s 
and P.O.s has been heightened, however, the 
gap between wardroom officers and warrant 
officers has been narrowed, for their separate 
messes will be supplied with food by two lifts 
coming down from the same galley. There is a 
special dining hall for watchkeepers, and guns 
crews will mess alongside their guns. Nearly all 
messes will have their own refrigerators. There 
will be extra space forward for vegetables and 
fruit, additional to the original design, a gaming 
deck forward, and a fully equipped laundry 
with steam presses and driers. The galleys and 
bakeries are electric, there being no fires 
outside the boiler-rooms. 

The bulkheads are preserved with the modern 
silverine instead of the old-fashioned red lead 
paint, and the ship’s side is sprayed with 
asbestos cement instead of being lagged. ‘The 
watertight doors are of a smaller improved 
pattern, being of the pressed Mechan’s type, 
with steam heating round the weather doors to 
prevent the clips seizing up in the Arctic. The 
ship is insulated for tropical service and air 
conditioned. 

Accelerator gear, similar to the catapult 
formerly fitted in cruisers, will be installed 
forward on the port side of the flight deck, 
which is 690ft long and will be reinforced to 
take 20,000-lb aircraft instead of the 14,000-lb 
machines for which she was originally designed. 
The lifts have been temporarily welded up 
flush with the flight deck. 

The widest gun sponsons have been designed 
so that about 3$ft may be dismantled and lifted 
inboard to enable passage to be made through 
the Panama Canal. 

The ‘ Leviathan’s”’ propelling machinery 
was designed on the unit system. She has twin 
serews and two boiler and engine-rooms, the 
boilers and turbines being side by side—“ all 
buttoned up in two units with the auxiliaries.” 
As far as possible all power capacities are split to 
allow of alternative supply in the case of failure 
of onesource. Some of the fan engines are steam 
and some electric, for instance. She has diesel 
auxiliary steering and diesel dynamos. 

The new carrier’s complement has been pro- 
visionally fixed at about 1350, comprising 140 
officers, 240 chief and petty officers, over 900 
other ratings and the remainder marines. She 
is fitted as a flagship. Her sister ship ‘““Hercules,” 
also built on the Tyne, is not so far advanced. 
She is to be laid up at Dalmuir for an indefinite 


gauge, which have also been moved to this 
position. Improvements have also taken place 


drives. 


called for in connection with this type of engine 
—is now in a highly developed state, and 
operating experience on engines in service has 


range of ““K”’ type engines. 
as the RK and SRK series (the RK being 
normally aspirated and the SRK exhaust turbo 
pressure charged). 
rp.m. and are fitted with aluminium alloy 
pistons. 


improvements, are available 
marine and general or special industrial appli- 


Pressute Charged Oil Engine 


Tue English Electric Company has issued 
recently a new publication, DE.106, giving full 
details and illustrations of its “‘K ’’ type diesel 
oil engines. These engines have cylinders of 
10in bore and 12in stroke. 

The general features of these engines are well 
known to diesel engine users, but during recent 
years improvements have taken place in several 
important directions., All the major castings 
are made of Meehanite cast iron. Connecting- 
rods of new design with easily interchanged 
shell-type bearings are fitted as standard. The 
camshaft drive, utilising gears and a silent- 
running roller chain, is totally enclosed in the 
crankease, thus making a very compact 
arrangement which is at the same time very 
accessible for examination and chain tensioning. 


The air intake manifold is now positioned 
above the exhaust manifold, instead of below 
it, and in order to obtain optimum air flow 
characteristics cageless air inlet valves are 
fitted. The air inlet valves do not seat directly 
on the cylinder head metal, but on inserted 
seats of a high-chromium alloy, so that they 
require no attention between engine decarbonis- 
ing periods. The governor has been completely 
redesigned, with provision for adjusting the 
engine speed characteristics, and is fitted just 
above the engine controls at the fly-wheel end, 
alongside the tachometer and the oil pressure 


m the design of the oil and water pump 


Exhaust turbo charging—which is frequently 


been very satisfactory. 
A further two series have been added to the 
These are known 


Both series run at 750 


Variations of the English Electric standard 
‘““K” type diesel engines, incorporating these 
for traction, 





period. 


cations. 


Six -CYLINDER ‘‘K’’-TYPE ENGLISH ELECTRIC PRESSURE - CHARGED 
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British Standards Institution 





All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 2 
Victoria Street, London, S,W.1, The price of each specif. 
cation is 2s. 3d. post free, unless otherwise stated. 





GAS CYLINDERS FOR LIQUEFIABLE GASsgg 

Nos. 1287 and 1288. These two further specifica. 
tions in the series of British Standards for gas 
cylinders have recently been issued. They relat 
to high-carbon steel cylinders and to manganegs 
steel cylinders for the storage and transport of 
the liquefiable gases carbon-dioxide, nitrous oxide, 
and ethylene. The Standards have been prepared 
at the request of the Home Office, and are based 
upon the relevant recommendations of the Gas 
Cylinder Research Committee and the Department 
of Scientific and Industrial Research and on the 
Gas Cylinder Conveyance Regulations, 1931, as 








Ol ENGINE 


amended by the appropriate Exemption Orders. 
The scope of these British Standards is similar to 
that of other British Standards in the series, and 
covers the quality and composition of the steel, the 
general method of construction of the cylinders, 
their heat treatment and marking. There are a 
series of tests on sample finished cylinders, com- 
prising hydraulic tests, flattening tests, and tensile 
and impact tests. on test pieces cut from the 
cylinders. Price 2s. each post free. 


SCHEDULE OF CARBON AND ALLOY STEELS 
FOR GENERAL SERVICE APPLICATIONS 


No. 8.T.A.5. This document has been issued for 
the Ministry of Supply by the British Standards 
Institution and is the first revision of the original 
1942 edition. It covers the supply of steel for all 
the general engineering requirements of the Services, 
including guns, carriages and mountings, small 
arms, vehicles, ammunition, military bridges, and 
Royal Engineers’ equipment, mines, torpedoes, 
naval construction, &c. The 1942 edition was 
produced as an emergency measure under wartime 
conditions. The 1945 revised issue has been pre- 
pared as a permanent document by collaboration 
between the Service Departments and the technical 
representatives of the Steel Associations and the 
British Iron and Steel Federation, with the assist- 
ance of numerous contractors and with the general 
guidance of the British Standards Institution. 
The schedule now covers the supply of bars, billets, 
forgings, plates, sections, sheets, strip, wire and 
tubes in carbon and alloy steels, including free- 
cutting, carburising, nitriding, corrosion and heat- 





resisting types. Price 7s. 6d. net post, free. 
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American Engineering News 





American Steelworks in Peace 


In three and a half years of war, the 
steel industry of the United States consumed 
as much iron ore, coke and scrap as in the seven 
years of 1932/39, constituting a serious 
drain on natural resources. The abrupt con- 
version to a competitive peace period will 
include the use of many wartime developments 
and discoveries. There are now more than 200 
electric steel furnaces producing ingots, and 
500 producing castings, with an aggregate 
output of five and a half million tons annually. 
Bessemer steel has declined, as the mills have 
been too busy with war work to continue 
developments. New facilities, introduced 
mainly for war service, include open-hearth and 
electric furnaces, together with innumerable 
auxiliaries that increased and expedited pro- 
duction beyond the normal capacities of existing 
furnaces and steel mills, Production has been 
increased at some plants by using cupolas to 
melt cast iron and scrap, and the desulphurised 
cupola metal appears to work well in the open- 
hearth furnace, where it forms about 35 per 
cent. of the charge. The economy of this prac- 
tice remains to be shown. One of the problems 
in open-hearth work is the use of fine ores in the 
charge. One method is to use sinter made with 
soft fine ores and 15 per cent. of rolling-mill 
scale. Sponge iron is still being made experi- 
mentally by the gaseous production process, 
but its utilisation in the steel industry depends 
upon its commercial production and its suit- 
ability for use with pig iron or scrap. Another 
line of experiment is high-pressure in blast- 
furnaces, using 10 ]b. gauge pressure at a rate of 
100,000 cubic feet per minute. Elaborate ore 
treatment research facilities and experimental 
works indicate the conviction of steel experts 
that future development must include “‘ benefi- 
cation” of lean ores. Besides such work at the 
mines, many blast-furnace plants will install 
their own “‘ beneficating ’’ equipment, including 
screening the ore and sintering the fines with 
flue dust for use in the charge to reduce coke 
consumption and increase a product of 
improved quality. 


Developments in Stabilised Soils 


Natural soils stabilised with cement 
or other ingredients continue to be used 
increasingly in the United States for street 
and highway paving, for airports, and for 
the lining of irrigation canals. In many 
small cities and towns, such paving may 
eliminate the usual alternating conditions 
' of muck and dust. In one case, the clay 
| soil was composed of 59 per cent. clay, 27 per 
cent. silt, and 14 per cent. sand. Cement was 
added in proportions of 16 per cent. by volume, 
or 10 per cent. plus 35 per cent. of local stone 
screenings. A layer of screening at 175 lb. per 
square yard was spread on the prepared sub- 
grade or formation, and mixed with soil to 
produce a 6in. compacted base. Then the 
cement was spread and mixed in place by dise 
harrows and rotary mixers. Compacting was 
done by double-drum sheepsfoot rollers, an 8-ton 
tandem roller and finally a pneumatic tyre 
roller. On the Altus irrigation canal experi- 
ments have been made with stabilised soil 
linings to resist erosion and seepage in cases 
where the cost of concrete slab lining is not 
warranted. Here the added cement was 11 to 
16 per cent. by volume. In experimental 
stretches 14 to 24 per cent. of a resin compound 
was used instead of cement, and on other 
stretches both 6 per cent. of cement and 1} per 
cent. of resin were added to the soil. The 
mixing was done in 2-yard concrete mixer, and 
spread by a bulldozer moving up and down the 
side slopes of the canal. This lining was rolled 
first by a sheepsfoot roller and then by a pneu- 
matic tyre roller, each operated up and down 
the slopes by cables on drums of tractors at the 
top. As part of the experiment, a plastic 
mixture of soil, cement and water was made in 
the concrete mixer and deposited in place by 
a bucket, being then spread on the slopes and 
bottom of the canal by men with wooden screeds. 


No other compacting was applied. For curing 
the soil cement paving was covered temporarily 
with earth, but no such covering was applied to 
the soil-resin paving. 


American Post-war Construction 


While current emphasis is on the 


scale, it is not to be overlooked that there are 
many other classes of construction, not all of 
which need interfere with the housing projects. 
Much Federal construction of public works 
would be deferred until housing work is well 
advanced. On the other hand, there are types 
of construction which would make little or no 
demand upon the materials and skilled labour 
useful in building construction. Examples are, 
street and highway projects, sewers and sewage 
treatment works, water supply and purification 
plants, irrigation and lava reclamation for 
agriculture, flood control projects, port and 
harbour developments, and river improvement 
for inland navigation. A considerable volume 
of local public works would be necessary in 
connection with the construction of large hous- 
ing projects for war veterans and civilians in 
general. As to employment, all the works noted 
above would be helpful to the former servicemen, 
and land reclamation’ would provide for thou- 
sands of new farms, large and small, for agri- 
culture and stock farming. In building work, 
schools and hospitals will be widely needed, but 
such public buildings as post-offices, court 
houses, auditoriums and recreational facilities 
may be deferred in favour of housing projects. 
Work done by private financing in 1946 is 
estimated at £1700 million, as against £650 
million in 1945. The estimate for public con- 
struction is £500 million, or about the same as 
in 1945; land reclamation, £56 million as com- 
pared with £30 million in 1945. Airports and 
other Federal work at £25 million show an 
increase of 66 per cent., also public residential 
activity, £80 million, as compared with £18 
million in 1945. Both public and private con- 
struction reached peaks in 1942, and declined 
to low levels in 1945, but the latter began to rise 
in that year, while the former continued at a 
low level. 


American Shipbuilding 


Both private and Government ship- 
building are evidently at the beginning of an 
active period, although some of the shipyards 
built specially under war conditions are to be 
converted or abandoned. A score of steamship 
concerns have plans for nearly 100 new passenger 
and passenger-cargo ships for operation to 
European, African, South American and 
Oriental ports. They include some 30-knot 
express liners, and the passenger-cargo vessels 
are rated at 16 knots. Already under contract 
are 50 passenger and passenger-cargo vessels for 
American companies, 20 cargo boats and a 
cable ship for the U.S. Maritime Commission, 
and 24 cargo boats for foreign concerns. Con- 
tracts pending, and estimated at £64,500,000, 
include 35 cargo boats, 4 tankers, 7 ore boats 
for service on the Great Lakes, and a passenger 
liner, also for the Lakes. Two cable-laying and 
repair ships for the U.S. Government were 
completed in February, but may be sold to 
cable companies, as all existing ships of this 
class are old. For renewal of cargo and fruit, 
service between the United States and South 
and Central America, the first of ten ships, with 
refrigeration equipment of the latest type, has 
been completed. They are all 20-knot boats of 
12,900 tons displacement, 455ft. in length, and 
each with accommodation for twelve passen- 
gers. During 1945, the U.S. Navy completed 
20 aircraft carriers, 15 cruisers, 80 destroyers, 
37 submarines, 48 minelayers and sweepers, 
190 patrol and torpedo boats, 462 auxiliary 
vessels, and 383 landing craft. For harbour and 
river work four sea-going hopper dredges are 
being built for the U.S. Army, which has control 
of all navigable waters. They are all 352ft. long, 
with hoppers of 3000 cubic yards capacity, and 
a sea speed of 13 knots. Several oil-engined, 
single-screw and twin-screw boats for river 
service have been built, replacing the old- 
style craft with their huge side or stern- 





States had 5529 sea-going merchant ships of 
1600 gross tons and upwards, as compared 
with 1401 in 1939. 


Unusual Bridgework 


While skewed bridges are sometimes 
necessary they are usually troublesome in 
design on account of difficulties in placing the 
supports and adjusting the lengths of the 
several spans. For a high-speed highway 
crossing at an angle another highway and two 
railway lines in the State of Washington, U.S.A., 
the design of a normal type of structure involved 
such differences in length of spans as to cause 
excessive cost of construction and produce a 
structure of unsatisfactory appearance. The 
difficulty was eliminated by the use of a one-leg 
or single column type of reinforced concrete 
viaduct, having spans of about 90ft., carried by 
columns 64 ft. by 3ft. in section, with the long 
side extended to form a T-shaped head 30ft. 
wide. Between these T-heads are four lines of 
girders, carrying a deck slab or pavement for 
a 26ft. roadway and a sidewalk 3}ft. wide. This 
design eliminated all skewed construction, and 
permitted a duplication of span lengths. At 
expansion joints, the columns are split, each 
half being 64ft. by 1#ft., with a lin. spacing. 
Another interesting highway bridge has steel 
girders 364 ft. long, continuous over three spans 
of 112ft., 140ft., and 112ft. Each concrete pier 
consists structurally of two columns and a cap 
for the four lines of girders, but for appearance, 
the columns are connected by a transverse 
curtain wall in the form of a gothic arch. A 
different line of bridge work is the test to 
failure of several full-size Bailey military bridges 
by the Corps of Engineers, U.S. Army. The 
purpose was to test the strength of bridges 
built with American standard members and 
parts, as compared with those built with English 
material. Standard rolled sections of the United 
States, for instance are not identical with 
English sections. Strain gauges of the electrical 
resistance type were used extensively in these 


tests. Many of the bridges carried the load at 
“failure”? for a considerable time before 
collapsing. 


Hardenability of Steel 


Extensive research as to the harden- 
ability of steel is being carried on by American 
metallurgists and engineers, most of whom have 
used the 50 per cent. martensite and 50 per cent. 
pearlite criterion for hardening. In medium 
and highly alloyed steels, particularly those 
containing moderate amounts of molybdenum 
or chromium, the formation of bainite rather 
than pearlite often limits the range of cooling 
rates over which martensite can form, and thus 
limits the hardenability. For many steels, how- 
ever, the bainitic hardenability is less than the 
pearlitic, but the latter has been used almost 
exclusively, so that a new system must be 
developed for the former, and the difference in 
hardenability when different percentages of 
bainite are used as criteria of hardenability 
has been determined. In a paper presented at 
a meeting of the American Institute of Mining 
and Metallurgical Engineers it is stated that 
for steel parts to possess a martensitic structure 
after quenching they must first be austenitised 
and then cooled through the pearlite and 
bainite transformation ranges with sufficient 
rapidity to avoid the formation of pearlite and 
bainite. The less rapid this cooling the higher 
is the hardenability. The pearlite and bainite 
reactions are affected differently by the alloy- 
ing elements, but as yet there have been no 
comprehensive experiments for determination 
of the effects of alloys upon the bainitic harden- 
ability. To determine these effects, the alloys 
should be added to steels for which bainite 
limits the formation of martensite. This occurs 
in steels containing about 0-25 per cent. of 
molybdenum. In the absence of the experi- 
ments mentioned, a’ tentative system has 
been developed for rough estimates of the 
bainitic hardenability, and this has been found 
to check well with the measured harden- 
abilities. Increases in grain size and in molyb- 
denum content appear to increase the bainitic 
hardenability, but the extent of this effect has 








wheels. At the end of the war the United 


yet to be determined. 
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Industrial and Labour Notes 
Industrial Negotiations Compared with average earnings in October, ; negotiations with the National Coal Board with 


Before the House of Commons rose 
for the recess last week, the Parliamentary 
Secretary to the Minister of Labour, Mr. Ness 
Edwards, made a statement on the arrange- 
ments for consultation between the Government 
and the two sides of industry on matters of 
common interest to employers and workers. 

He said that it was the declared policy of the 
Government to entrust the responsibility for 
the determination of terms and conditions of 
employment to the joint machinery of negotia- 
tion between employers’ and workpeople’s 
organisations. There was no intention of 
departing from that policy, but the Govern- 
ment considered that it would assist and rein- 
force the machinery of joint negotiation if there 
was the closest possible contact between the two 
sides and the Government. This would enable 
both sides to have before them the fullest 
possible information regarding the general 
economic position and plans as they affected 
matters of common interest to employers and 
workpeople. 

Accordingly, Mr. Ness Edwards stated, it was 
proposed to establish a regular system of con- 
sultation on such matters between the Govern- 
ment and the two sides of industry responsible 
for the machinery of collective bargaining. 
It was hoped by this means that the Govern- 
ment would have a ready means of obtaining 
an authoritative and representative view on 
problems as they arose, and that the organisa- 
tions of employers and workers would have a 
regular means of assessing all the factors rele- 
vant to their consideration. Mr. Ness Edwards 
added that the Minister of Labour had already 
had a discussion on the matter with his National 
Joint Advisory Council which had _ readily 
expressed its willingness to co-operate. 


Recruitment for the Coal-Mining Industry 


As part of the campaign to recruit men 
for the coal-mining industry, the Ministry of 
Labour and National Service has issued an 
illustrated booklet, entitled “A Well-Paid 
Man’s Job.”’ It gives information concerning 
present conditions in the mines, observing that 
the national minimum wage is £5 a week for 
adult underground workers, but that typical 
earnings by face workers range from £7 to £10 
for a full week’s work, whilst earnings in excess 
of £10 are not uncommon. Particulars of 
normal shifts worked, training, and arrange- 
ments for safety and health are also included. 

The introduction to the booklet says that “‘ it 
is now recognised, not only by the Government, 
but by the whole community, that the miner is 
the key man of the nation’s welfare, and with 
this clearer recognition of the miner’s import- 
ance comes a forward movement in the history 
of British mining, which is calculated to make 
the miner’s job, both in wages and conditions, 
one of the most attractive in industry.” 


Average Earnings and Working Hours 


In January of this year an inquiry was 
made by the Ministry of Labour and National 
Service for the purpose of obtaining particulars 
of average weekly earnings and working hours 
of manual wage-earners employed in manufac- 
turing industries generally, and in a number of 
the principal non-manufacturing industries, in 
the United Kingdom. The results of the 
inquiry have now been published in The 
Ministry of Labour Gazette. 

Forms were sent by the Ministry to about 
53,600 establishments, of which approximately 
52,400 furnished returns suitable for tabulation, 
the total number of wage-earners covered—in- 
cluding part-time workers—being over 5 million. 
The statistics collected covered the last pay- 
week in January, and the average earnings of 
the 5 million workpeople in that week were as 
follows :—Men of 21 and over, 114s. 7d; 


youths and boys under 21, 43s. 1d.; women, of 
18 and over (counting two part-time workers 


1938, these figures show percentage increases 
of 65, 66, 84, and 85 respectively. The figures 
relate, however, only to wage-earners employed 
in establishments from which returns were 
received, and the average earnings shown are 
affected by the fact that different industries, 
with varying levels of wages, were not repre- 
sented in equal proportions in the returns. For 
example, returns were furnished by a much 
higher proportion of employers in the engineer- 
ing industry than in the building industry, and 
the engineering industry has therefore an unduly 
heavy weight in comparison with the building 
industry in the calculations from which the 
above-mentioned averages were derived. Taking 
the metal, engineering and shipbuilding industry 
group, the average earnings for the last pay- 
week of January were :—Men of 21 and over, 
122s. 7d.; youths and boys under 21, 42s. 5d.; 
women, of 18 and over, 64s.; girls under 18, 
35s. 1ld., the average percentage increases since 
October, 1938, being 63, 63, 92, and 80 respec- 
tively. 

For all the industries taken together, the 
average hours worked in the last pay-week 
in January were :—Men, 47}; youths and 
boys, 44; women, 42}; and girls, 423. Com- 
pared with the last week of October, 1938, 
these averages showed reductions of about 
} hour for men, nearly 1} hours for women, and 
rather more than 2 hours for youths, boys and 
girls. The hours worked in January, 1946, and 
in October, 1938, in the metal, engineering and 
shipbuilding industry group approximated very 
closely the general averages quoted above. 


Trade Disputes 


There were 186 disputes involving 
stoppages of work reported to the Ministry of 
Labour as beginning in June, and, in addition, 
there were 23 stoppages, which began before 
June, still in progress in that month. In these 
209 stoppages, the approximate number of 
workers involved, including those thrown out of 
work at estabiishments where the disputes 
occurred, was estimated at 51,000, and the 
aggregate number of working days lost during 
June was 224,000. Of the stoppages of work 
through disputes known to have been in progress 
at some time in June, the coal-mining industry’ 
accounted for 123, involving over 19,000 
workers, and resulting in an aggregate loss of 
37,000 working days. In the metal, engineering 
and shipbuilding industry group, 48 disputes 
were in progress in June, involving 16,900 
workers and resulting in a loss of 101,000 work- 
ing days. 

As to the causes of the 186 disputes leading 
to stoppages of work, which began in June, 
13 arose out of demands for wage increases, 
and 75 over other wage questions ; 4 disputes 
arose over questions as to working hours; 26 
over questions respecting the employment of 
particular classes or persons; 65 over other 
questions respecting working arrangements ; 
and 3 over questions of trade union principle. 
Replying to a question in Parliament last 
week, the Parliamentary Secretary to the 
Minister of Labour said that 1,166,000 working 
days were lost in all industrial disputes in 
progress in the first six months of 1946, of which 
264,000 were lost in coal-mining. In all dis- 
putes in progress in the year 1919, there were 
11,776,000 working days lost, of which the 
coal-mining industry accounted for 2,700,000. 


Miners and Statutory Holidays 


In a message addressed at the end of 
last week to all mineworkers in Britain, Mr. Will 
Lawther, President of the National Union of 
Mineworkers, said that as the Government had 
conceded the right of workmen employed in 
the coal-mining industry to receive payment in 
respect of statutory holidays, for the first time 
in history payment would be made in respect 
of the August Bank Holiday. In the near 


a view to arranging an agreement setting out thy 
terms and conditions which would apply to jj 
future statutory holidays. 

Mr. Lawther said that he was sure that q|j 
employed in the coal-mining industry would 
show their appreciation of the innovation by 
attending work on the first available oppor. 
tunity following the holiday, and regularly on 
the succeeding days, for a great responsibility 
rested upon the mineworkers in coming months, 
The Coal Industry Nationalisation Act ¢eop. 
tained provisions which would make possibj 
the creation of machinery enabling the mine. 
workers through the National Union to assis 
in revitalising the industry. That, concluded 
Mr. Lawther, would only become effective if gl] 
mineworkers responded by developing a ney 
approach to all coal problems. 


Trade Mission to China 


Following a recent statement in Par. 
liament of the Government’s intention to 
dispatch a United Kingdom Trade Mission to 
China early in the autumn, the Board of Trad: 
has now announced the membership of the 
Mission. Sir Leslie Boyce, chairman of the 
Gloucester Carriage and Wagon Company, Ltd., 
will lead the mission, and will also be responsible 
for dealing with transport questions. Other 
members of the Mission are :—Mr. D. Maxwell 
Buist, export director of the British Electrical 
and Allied Manufacturers’ Association ;* Mr. 
F. S. Winterbottom, partner in the firm of 
Leonard Plews and Stockdale, Ltd., textile 
merchants ; Mr. H. D. Morgan, of Sir William 
Halcrow and Partners, consulting engineers; 
Mr. A. H. Carmichael, director of the British 
Non-Ferrous Metals Federation; Mr. Roger 
Heyworth, an executive of Unilever, Ltd.; and 
Mr. F. A. Bristow, member of the Ministry of 
Food’s London Port Area Grain Committee. 
There will also be a trades union representative, 
and Mr. G. B. Blaker, of the Board of Trade, 
will act as secretary to the Mission. 

The purpose of this Mission is to study 
methods of developing trade between China 
and the United Kingdom, and it is expected 
that the party will leave for China about the 
middle of September. 


Overseas Markets 


In the course of a luncheon address to 
Liverpool shipowners, on Wednesday, July 31st, 
Lord McGowan, chairman of Imperial Chemical 
Industries, Ltd., said that if manufacturers 
here continued to think that they would be 
called upon to supply to overseas markets what 
those countries obtained from us before the 
war, we should suffer in our export trade. On 
the other hand, if we applied our scientific, 
technical and manufacturing experience, and 
by research and development produced goods 
which other countries could not manufacture 
for themselves, that would eventually create a 
balance between locally made products and 
what we exported from this country. 

To-day, there was a vacuum waiting to be 
filled by more or less standard goods. That, 
said Lord McGowan, might take two or three 
years, but assuredly a testing time was coming 
when, instead of a seller’s market we should see 
a buyer’s. That period, he suggested, should be 
used to find new products at economic prices 
with which to tempt purchasers in overseas 
markets, and if we pursued that policy vigor- 
ously, there would be no occasion for despair. 
But, Lord McGowan observed, the time was 
past when we could say to buyers: ‘“‘ This is 
not what you want, but what we think you 
ought to have.” 

Stressing the need for industrial leaders to 
visit overseas markets, Lord McGowan expressed 
the view that such visits produced a true 
appreciation of changing conditions, which 
to-day were many and rapid. By such visits, 
he felt sure, export trade could be stimulated, 
and the shipping industry, among others, 
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future, representatives of the union would begin 


assisted to fuller and better employment. 
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French Engineering News 
(From our French Cor: espondent) 


Paris, August 2nd. 


Coal still holds the key to French iron and 
steel production, and is seriously hindering 
rapid and steady progress. Whereas ore mined 
has reached 50 per cent of 1938 figures, deliveries 
to smelting plants are considerably lower. For 
example, out of the 2,755,200 tons mined in 
May, 1938, 1,438,800 tons went to smelting 
plants and 1,158,300 tons were exported. 
Stocks then held were 3,882,400 tons. In 
March, 1946, ore mined reached 1,295,700 tons, 
of which only 547,100 tons went to plants and 
428,200 tons were exported. Stocks were 
6,484,500 tons. 

The main and all-important element remains 
coal, and since the end of the war France has 
been banking on supplies from the Ruhr, but 
the conference recently held in Paris resulted in 
a great disappointment, completely failing to 
meet French demands for 1,000,000 tons of coal 
amonth. Since Mr. Bevin has also stated that 
Britain will not go on subsidising Germany with 
British money, it is even likely that supplies 
may drop. The recent American strikes have 
held up supplies of coal for domestic purposes, 
which might have increased coal imports to an 
adequate level; but there again, the Govern- 
ment is anxious not to increase the price of coal 
to domestic consumers, as it would entail wage 
difficulties, and American coal is expensive. 

The shortage of coal means that nothing like 
all the ore mined can be smelted, and this 


accounts for the large stocks held. A certain: 


amount is now being exported to Belgium and 
Luxemburg, but lack of shipping is holding up 
exports to Britain, which used to be an 
important customer before the war. 

Although the improvement in extraction is 
not so important until it is possible to smelt 
more of the ore obtained, it will be impossible 
for the pre-war extraction figure to be achieved 
with the labour force employed in France at 
present. Only 20,000 workers are now working 
on extraction, compared with about 31,000 
before the war. Although German prisoners 
have been used in the Pyrenees, it is not likely 
that they will be employed elsewhere. The 
labour problem has also to be faced in con- 
nection with the steel industry, where only 
65,000 workers were employed in 1945, com- 
pared with 150,000 in 1938. Although by May, 
1946, 90,000 workers were engaged in the 
industry, the demand is so great that France 
needs labour far in excess of 1938 figures. 

Transport is also still short, and there is diffi- 
culty in obtaining adequate supplies of bricks 
for furnaces. In spite of such problems, how- 
ever, the industry is forging ahead. Furnaces 
in use have increased progressively from seven- 
teen in 1945 to thirty at present, and the figure 
is still rising each month. It is not wise, how- 
ever, to place too much importance on this, as 
capacity differs widely according to the different 
types of furnaces used. Production was lower 
in December, 1945, than at any time since the 
liberation, when the industry was at a halt. 
Compared with the 1929 monthly average pro- 
duction of 877,000 tons of pig iron, 808,000 tons 
of steel and 558,000 tons of finished products, 
production in December, 1945, stood at 177,000 
tons of pig iron, 233,000 tons of steel and 153,000 
tons of finished products. Output rose steadily, 
until by April, 1946, production was 219,000 
tons of pig iron, 320,000 tons of steel and 223,000 
tons of finished products. Production of the 
latter has shown some variation. Lowest level 
was 6742 tons in December, which rose to 
11,047 tons in April, compared with the monthly 
average in 1938 of about 15,200 tons of steel 
tubes. Present production of cold-rolled steel 
is at a higher level than in 1938, however. 
Monthly figures for 1938 were 6913 tons, against 
8200 tons in April this year. 

Output of the different furnaces compared 
with 1938 also varies considerably. Output of 
Martin steel is 77 per cent, while electric steel 
production has passed the 1938 level (32,000 
tons in March, against 30,000 tons). Thomas 
steel, however, is below 50 per cent of the pre- 
war figure. There is still room for great effort if 
the industry is to reach andfpass its 1938 level. 


Notes. and 


Rail and Road 


“Warm Wuitre” LicHTts oN THE L.M.S.— 
Fluorescent lighting of railway coaches is being 
tried by the London Midland and Scottish Railway 
in @ first-class vestibule coach just introduced on the 
5.50 p.m. St. Pancras and Bradford restaurant car 
train. Twenty-four 20-watt, 2in. by 1}in, 115-volt 
tubes of the ‘‘ warm white ” type have been fitted. 
Ten of the tubes are ceiling lights and fourteen are 
placed over the windows. The absence of shadow 
gives a soft and restful illumination. 


New VEHICLE REGISTRATIONS.—The _ total 
number of private motor-cars in Great Britain 
registered for the first time in the four months ended 
April, 1946, was 21,109. Other new registrations 
in the same period were :—Hackney carriages, 925 ; 
agricultural vans and lorries, 818; showmen’s 
special vehicles, 7; local authorities’ cleansing and 
watering vehicles, 6; and other goods vehicles, 
21,367. The number of agricultural engines— 
ploughing machines, trench diggers, mowing 
machines—registered was 8489. 


TECHNICAL COMMISSIONS IN THE ARMy.—The 
Institution of Automobile Engineers draws atten- 
tion in its Journal to a pamphlet issued by the War 
Office entitled “‘ Scheme for Cadetships Leading to 
Technical Commissions in the Army.” A limited 
number of copies of the pamphlet is in the hands of 
each I.A.E. Graduate Branch Hon. Secretary. 
Briefly, the scheme offers a balanced technical and 
practical engineering training of twelve or twenty- 
four months’ duration, according to initial standard 
of knowledge, leading up to a period of commissioned 
Army service of some four years’ duration. I.A.E. 
students would normally be drafted to R.E.M.E. 
Applicants must be between the ages of 174 and 20 
years on the date of application, and successful 
completion of the course in appropriate subjects 
carries with it exemption from Parts A and B of the 
Institution examination. Further particulars can 
also be obtained from the Under-Secretary of State 
for War, London (A.G.22), 8.W.1. 


A Mortor-Car Competition.—In connection with 
the jubilee of the motor industry, the Society of 
Motor Manufacturers and Traders, 148, Piccadilly, 
London, W.1, is offering £1000 in prizes for models 
or drawings of the car of the future. The com- 
petition is open to all draughtsmen and designers, 
except: those employed in the motor industry. Pro- 
fessional model makers are also ineligible, but 
entries are invited from all amateurs. There are 
special prizes for competitors under the age of 
sixteen who do not qualify for any of the “ open ” 
prizes. The aim of the competition is to discover 
what the engineering profession considers will be the 
appearance of the car of the future. Neither work- 
ing models nor detailed technical drawings are 
required. It is primarily a styling competition, in 
which the best ideas of the future trends in our car 
design will win most marks. Entry forms are avail- 
able from any motor dealer, and the form gives full 
details as to how and to whom the model or drawing 
should be submitted. 


Air and Water 


THe ‘‘Mavuretania’s” ReEcorp Trie.—The 
Cunard White Star liner “ Mauretania,” which 
arrived at Liverpool on August 2nd, has set up a 
new record for the round trip to Singapore. The 
trip of 16,863 sea miles was completed in 37 days 
5 hours 16 minutes, at an average speed of 22-84 
knots. 


APPROACHES TO LonpoN Docks.—A _ recent 
report of the London County Council’s Town 
Planning Committee recommends approval of an 
estimate of £83,000 for the reconstruction of Surrey 
Lock bridge, as part of the scheme put in hand before 
the war for reconstructing certain bridges in con- 
nection with the improvement of the approaches 
to the London docks. Six of the bridges involved 
have already been reconstructed. 


MosEDALE REsERVOIR.—The Minister of Health 
was questioned on August Ist about the proposal 
to establish a large-scale reservoir in Mosshiie, the 
valley between Loweswater and Crummock Water. 
The Minister’s reply said that the Cumberland 
County Council was considering the recommenda- 
tions of its consulting engineers for the improve- 
ment of water supplies throughout the county, but 
no definite proposals had yet been formulated. The 
County Council was not, therefore, committed to 
any particular scheme, and the Minister said that 
if application was made to him, he would ensure 
that all practical alternatives were considered before 





he approved any scheme, 











Memoranda 


Tue Test Pitots AssociaTion.—A deputation 
from the Test Pilots Association, headed by Mr. Eric 
Greenwood, joint holder of the world’s air speed 
record, was received on Thursday, August Ist, by 
Mr. Arthur Woodburn, M.P., Parliamentary Secre- 
tary to the Ministry of Supply. The Association is 
@ section of the Guild of Air Pilots and Air Navi- 
gators. Mr. Woodburn welcomed the formation 
of the Association, one of the objects: of which 
is to maintain a high standard of efficiency in the 
profession. While the Department must retain the 
right to decide which pilots should fly Government- 
owned aircraft, the Association’s new grading 
scheme for test pilots would be taken into account 
when decisions were being made. Mr. Woodburn 
said that test pilots were to some extent the com- 
mandos of aeronautical progress and their skill and 
enterprise played a great part in extending our 
command over the air. Referring to the forth- 
coming attempt to improve on our own speed record, 
Mr. Woodburn said that some kindly people were 
concerned about the risks test pilots and the R.A.F. 
took when they explored the unknown. For- 
tunately for the nation, the spirit of adventure in 
our men was still such that it was regarded as a great 
honour to be chosen for the attempt, and he was 
confident that the result would bring credit to the 
British pilots and engineers concerned. 


Miscellanea 


Opencast Coat OutTPput.—The Minister of Fuel 
and Power stated recently in a written reply that 
the output of opencast coal for the years ended 
April, 1945, and April, 1946, was 9,355,000 tons and 
7,974,000 tons respectively. 


Curna’s ‘“Impertat Kitns.”—The “ Imperial 
Kilns” at Chingtehehen, the famous porcelain- 
producing centre in Northern Kiangsi, formerly 
owned and operated by the Court of the Ching 
dynasty, are to become a State enterprise. It is 
reported that the porcelain works are to be equipped 
with electrically heated kilns. 


BROADCASTING STATIONS IN AvUsTRIA.—Accord- 
ing to information given in a written reply by the 
Chancellor of the Duchy of Lancaster, there are 
three broadcasting stations in the British zone in 
Austria. They are Sender Alpenland at Graz, 
Graz St. Peter at Graz, and Radio Klagenfurt at 
Klagenfurt. Each station broadcasts for fourteen 
hours daily. 


ConTROL OF ALUMINIUM AND LiGHT ALLOYS.— 
Government wartime control of the purchase of 
aluminium and light alloys has now been removed 
under two Orders made by the Ministry of Supply— 
the Control of Aluminium (No. 7) Order of 1946 
and the Light Metals and Alloys Fabrication 
(No. 2) (Revocation) Order, 1946—which came into 
operation on August Ist. As the Ministry has 
made a contract for the supply of 215,000 metric 
tons of virgin aluminium from Canada during the 
years 1946-1947, it will continue to be the sole 
buyer and seller of virgin aluminium. The Ministry 
is also cancelling directions previously issued to the 
light alloy industry requiring the segregation of 
light alloy scrap into various categories, and the 

ing of statistical returns. Arrangements have 
been made for statistics to be furnished on a volun- 
tary basis by the industry, and totals will be issued 
monthly by the Ministry of Supply for publication 
in the trade Press. Any inquiries regarding the 
Orders should be addressed to the Light Metals 
Control, Ministry of Supply, Southam Road, 
Banbury, Oxon. 


EXAMINATION OF METERS.—An Order has been 
made by the Minister of Fuel and Power increasing 
the fees payable for the examination and testing of 
meter types submitted to the National Physical 
Laboratory for approval in accordance with the 
Electricity (Supply) Acts. With the approval of 
the Treasury, these fees, payable in advance, have 
been fixed at £100 for original tests of new types, and 
£25 for examination of a modified form of an 
approved type. If a new type of meter proves 
unsatisfactory under test or if a formal inspection 
only is necessary on a modified form of approved 
meter, such part of the fee, not exceeding one-half, 
as the Minister, on the advice of the Laboratory, 
may decide, may be returned. The Minister reserves 
the right to decide on the advice of the Laboratory 
whether a meter submitted as a modified form of an 
approved type is justifiably so described or whether 
the meter is to be regarded as a new type, requiring 
complete examination. All correspondence on the 
subject of the testing and examination of meter 
types should be addressed to the Director, National 
Physical Laboratory, Teddington, Middlesex. 
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A Seven-Day Journal 


Two New L.M.S. Cross Channel Ships 


Ir has been announced by the London, 
Midland and Scottish Railway Company that 
an order has been placed with Harland and 
Wolff, Ltd., of Belfast, for two new passenger 
and cargo-carrying vessels for the Holyhead 
and Dun Laoghaire (Kingstown) service. 
Each of the ships will have a gross tonnage of 
about 5200 and be capable of a speed of 21 knots. 
Their twin screws will be driven by oil engines. 
With a length of nearly 400ft, the breadth of 
each ship will be 54ft and the moulded depth 
19ft 6in. Capable of carrying more than 2000 
passengers, the ships will incorporate special 
facilities, including extensive seating accommo- 
dation, in addition to cabins and berths for 
about 450 passengers. Catering is being 
arranged on a particularly generous scale for 
both first and second-class passengers. It is 
anticipated that the new vessels will be in 
service for the summer traffic in 1948 and their 
introduction, marking a new stage in the 
development of cross-Channel services to and 
from Eire, will closely and appropriately coincide 
with the centenary in that year of the Irish 
mail train. Although this train started to run 
as the Irish Mail from and to Euston in 1848, 
the Britannia tubular bridge was not then built, 
and passengers and mails were conveyed by 
coach between Bangor and Llanfair in Anglesey, 
whence the rail link was resumed. The railway 
was completed throughout in 1850. 


The British Shipbuilding Research 
Association 


At the beginning of this week there was issued 
the first annual report of the British Ship- 
building Research Association, covering the 
period from April 29th, 1944—-when the Asso- 
ciation was incorporated—to December 3lst, 
1945. It may be recalled that the formation of 
the Association was undertaken by the Ship- 
building Conference with the active support and 
assistance of the Department of Scientific and 
Industrial Research. Its objects are to promote 
and facilitate research and other scientific work 
in connection with the shipbuilding and allied 
industries. Sir Wilfrid Ayre is Chairman of the 
Council, Sir Maurice Denny Chairman of the 
Research Board, and Dr. S. Livingston Smith 
is the Director of Research. The report says 
that most of the shipbuilding firms of this 
country qualified for ordinary membership have 
joined the Association, and that the main 
activity of the Research Board during the period 
reviewed has been to compile a programme of 
research. In this connection the Director of 
Research visited the establishments of many of 
the member firms to discuss problems which 
they felt should be given consideration, and 
possible investigation by the Association. 
Subsequently, a draft programme of research 
was compiled, which fell into the four main 
sections of hydrodynamics, ships’ structures, 
ships’ performance, and ships’ machinery. The 
report stresses that the research programme is 
at all times susceptible to addition and altera- 
tion in the light of changing circumstances, and 
the hope is expressed that members will keep in 
mind the necessity of considering what new 
problems should be tackled. 


Arran Distribution Scheme 


DISTRIBUTION SCHEME No. 14 of the North 
of Scotland Hydro-Electrie Board, to extend 
the electricity supplies of Arran, was published 
last Monday. The Board’s scheme will cover 
the 160 square miles of Arran. It will make 
supplies of electricity available to 1330 con- 
sumers. As the first step towards this develop- 
ment the North of Scotland Hydro-Electric 
Board and the Isle of Arran Electric Light and 
Power Company have agreed to the transfer 
of the company’s assets to the Board. Elec- 
tricity will be supplied by the existing plant 
of the company at Brodick. It is proposed to 
proceed immediately with an extension to the 
Brodick station by the installation of a 240-kW 





generating set. Further extensions will be 
made from time to time as demand increases. 
The existing lines lead'from Brodick over Birk 
Glen to Lamlash and Whiting Bay. They will 
be extended by the Board along the coast road 
through Dippin, Kilmory, Blackwaterfoot, 
Machrie, Pirnmill and Lochranza. The lines 
will then turn south through Glen Chalmadale 
to join the existing lines linking Sannox, 
Corrie and Brodick. Other new lines from 
Brodick will follow the String road across the 
island to Blackwaterfoot. The electrical 
development of Arran will substantially reduce 
the charges to consumers at present supplied 
by the Isle of Arran Electric Light and Power 
Company. The existing tariffs are ls. per unit 
for lighting and 4d. for heating and cooking ; 
alternatively, a two-part tariff with a fixed 
charge based on rateable value plus 34d. per 
unit is offered. After the Board takes over, a 
new block tariff will be introduced. The first 
block of units consumed in domestic and busi- 
ness premises will be charged at 6d. per unit, 
dropping on a sliding scale to 1d. and }d. per 
unit. 
Civil Aviation 

On Thursday of last week, August 8th, an 
announcement was made by the Ministry of 
Civil Aviation giving the names of members of 
the boards of the two new corporations, which, 
together with British Overseas Airways Cor- 
poration, are now constituted as the three 
State-owned civil aviation bodies. The new 
corporations, British European Airways Cor- 
poration and British South American Airways 
Corporation, have been formed under the pro- 
visions of Sec. 1 of the Civil Aviation Act, 
1946, which became law on August Ist. The 
names of the members are as follows :—Board 
of the British European Airways Corporation : 
Sir Harold Hartley, chairman; Mr. Whitney 
Straight, deputy chairman; Mr. Gerard 
d’Erlanger, chief executive; Mr. I. J. Hay- 
ward; and Wing-Commander A. H. Measures, 
M.I. Mech. E. Board of British South American 
Airways Corporation: Mr. John Booth, chair- 
man; Mr. J. Stephenson, deputy chairman ; 
Air Vice-Marshall D. C. T. Bennett; Sir 
edwin N. Plowden; and Mr. Gerald MacTier 
Sheppard. As already announced, advisory 
councils will be set up in Scotland and Northern 
Ireland, and the chairmen of those councils 
will be appointed to the board of B.E.A.C. in 
due course. The composition of the advisory 
councils is being settled in consultation with 
the Minister of Commerce in Northern Ireland 
and the Secretary of State for Scotland. To 
take up their new appointments with B.E.A.C., 
Sir Harold Hartley and Mr. Gerard d’Erlanger 
will, of course, resign from the B.O.A.C. board. 
As a prerequisite to the development of civil 
aviation, Lord Winster, the Minister, has carried 
out a complete reorganisation of the Ministry 
of Civil Aviation. Air Chief Marshall Sir 
Frederick Bowhill has been appointed to the 
new post of Chief Aeronautical Adviser to the 
Ministry ; the Chief Inspector of Accidents 
Branch has been restored to the Ministry, with 
the object of securing and publishing rapidly 
reports on all accidents ; Mr. Peter Masefield, 
at present Civil Air Attaché in Washington, 
will head a long-range planning division, and 
an international conference secretariat is being 
instituted. It is the intention of the Govern- 
ment that there shall be the maximum freedom 
of action allowed to the three corporations in 
the operation and management of air services. 


Oil-Fired Locomotives on the G.W.R. 


In the autumn of last year the Great Western 
Railway Company began the experimental con- 
version of eighteen heavy freight engines from 
coal to oil firing. Ten of these engines, now in 
service, have shown that the performance of 
an oil-fired locomotive equals that of a similar 
coal-burning engine in good running condition, 
and that under load a heavy freight locomotive 


as compared with 75 lb of coal. As a result of 
experience gained with the freight engines, the 
company decided to extend the experiment to 
locomotives in passenger service, and recently 
completed the conversion of the 4-6-0 mixed 
traffic engine “‘ Garth Hall”’ to oil firing. This 
engine will shortly be put into service hauling 
passenger trains between Paddington and 
Bristol. Its oil-firmg equipment is similar to 
that described in detail in THE ENGINEER of 
November 16th, 1945, although it embodies 
certain improvements based on running experi- 
ence with the freight engines under working 
conditions. It is expected that the use of oil 
fuel on an engine of the ‘‘ Garth Hall” type, 
with an annual mileage of about 43,000, will 
lead to a saving of some 1200 tons of coal a year. 
With this type of firing it has been found that 
greater availability may be obtained as a result 
of the reduced time required in servicing the 
engines at the running sheds. No boiler troubles 
which can be attributed to oil firing have yet 
been experienced with the converted engines. 
On the occasion of a demonstration run of the 
“Garth Hall’ on Thursday, August 8th, 
information was provided regarding the pro- 
posed conversion of twenty-five passenger 
locomotives of the “Castle” class to oil 
burning. These engines will be used on main 
line services. Each will carry a supply of fuel 
sufficient for runs up to 250 miles. Storage 
tanks, each holding up to 24,000 gallons of oil, 
will be provided for refuelling purposes at 
seven points on the company’s system, and it is 
estimated that with the conversion of the forty- 
four passenger and freight engines there will 
be an annual saving of some 50,000 tons of coal. 


The Coal Charges Account 


TuE fourth report of the Committee of Public 
Accounts in the parliamentary session 1945-46 
was published by H.M. Stationery Office at the 
end of last week. One section of the report 
deals with the Coal Charges Account of the 
Ministry of Fuel and Power, and says that the 
advances outstanding at March 3lst, 1945, 
amounted to £34,580,000, of which £16,310,000 
was advanced during 1944-45. The Coal 
Charges Account, which was set up in June, 
1942, derives its income from a levy imposed 
on the coal supply of all colliery undertakings, 
and applies it to purposes connected with the 
production and marketing of coal. This levy 
is included in the price charged to the consumer, 
and in any year when the income from the levy 
is insufficient to meet the expenditure charge- 
able against the general purposes section of the 
Account, advances are made from the vote 
for the Ministry of Fuel and Power. The levy 
has been periodically raised from 7d. a ton in 
1942 until it reached 12s. a ton in August, 1944, 
with a view to meeting additional charges 
falling on the Account and to repaying the 
advances. In spite of these successive increases, 
however, the advances outstanding at the end 
of March, 1945, reached the sum named above, 
and although the levy was further increased to 
15s. a ton in May, 1945, it has so far been 
possible to repay only £1,000,000. In its 
evidence to the Committee, the Ministry of 
Fuel and Power stated that the advances of 
£16,310,000 in 1944-45 were necessary, owing 
to delay in raising the price of coal to meet 
increased wage costs. The repayments in 
1945-46 would also have been much larger but 
for the fact that the bill received from the 
Ministry of Supply for timber was much bigger 
than had been anticipated. The Ministry of 
Fuel and Power claimed, moreover, that of the 
advances of £33,580,000 still outstanding, some 
£10,000,000 represented working capital to 
cover the two months’ delay in collecting the 
levy. The Committee of Public Accounts, 
however, views with concern the fact that the 
debt was so slightly reduced in 1945-46, and 
expresses the hope that every effort will be 
made to repay the advances and place the pro- 
duction and marketing of coal on a self-support- 








consumes 6 gallons of heavy fuel oil per mile, 


ing basis. 


136 


THE ENGINEER 


Ava. 16, 1946 








Historic Researches* 


No. XVII—CHEMICAL ELEMENTS 


(Continued from page 116, August 9th) 


Henry Cavendish (1731-1810) was born at 
Nice and was the son of Lord Charles Cavendish, 
brother of the third Duke of Devonshire. He 
was educated at a school at Hackney and later 
went to Cambridge. Endowed with the tem- 
perament of a recluse, he shrank from society 
and, possessing ample financial means, he was 
free to follow his natural bent for scientific 
research. He lived mostly at Clapham Common, 
using his London house in Bedford Square 
principally as a library. His membership of 
the Royal Society, of which he became a Fellow 
in 1760, provided almost his sole contact with 
his contemporaries. He was regular in his 
attendance at its meetings and at the weekly 
dinner of the club composed of its members. 
All his principal discoveries were published as 
papers communicated to the Society’s “* Philo- 
sophical Transactions.”” The earliest of such 
communications was made in 1766, and included 
an account of his determination of the specific 
gravity of hydrogen. In 1784 he contributed 
his celebrated paper on ‘‘ Experiments on Air,” 
in which he disclosed the true composition of 
water. A paper with the same title, published 
in the following year, discussed the composition 
of nitric acid and revealed the fact that nearly 
the whole of the irrespirable part of atmospheric 
air could be converted into that acid by passing 
an electric spark through a mixture of it with 
oxygen. In 1798 there appeared his paper on 
what came to be called, and is still called, the 
Cavendish experiment for determining the mean 
density of the earth. In actual fact, the method 
and apparatus which he employed had been 
devised and constructed some years previously 
by the Rev. John Michell, who died before he 
could carry out the experiment. Other com- 
munications which he made to the Society’s 
‘** Transactions ” included one in 1771 in which 
he attempted to explain the principal pheno- 
mena of electricity on the supposition that it 
was an elastic fluid. In this paper he anticipated 
the law, yet to be established, that the attrac- 
tion or repulsion of electric charges varies 
inversely as the square of the distance between 
them. In 1783, discussing “‘ the degree of cold at 
which quicksilver freezes,’ he expressed strong 
support for Newton’s view that heat consisted 
of the internal motion of the particles of bodies. 
He thus anticipated Rumford’s and Davy’s con- 
clusions on the same subject, which they reached 
from their experiments a few years later. 


AND ATOMS 


Antoine Laurent Lavoisier, 1743-1794, was 
the son of a wealthy Parisian tradesman. With 
his father’s whole-hearted encouragement he 
devoted himself from the first to the study of 
science. Deliberately shunning society, he 
applied himself with great ardour to acquiring 
a knowledge of astronomy, mathematics, 
chemistry and botany. His first distinction 
came to him in 1766, when the Academy of 
Sciences awarded him a gold medal for an essay 
on the best means of lighting the streets of 
Paris. Thereafter many subjects engaged his 
interest. He analysed gypsum, helped to 
prepare the first geological map of France, 
studied thunder and aurore, crystallisation and 
congelation and disproved the ancient belief 
that water, when repeatedly distilled, was con- 
verted into silica. In 1769 he was appointed a 
farmer-general of the revenue, the proceeds of 
which post he devoted to increasing the 
resources at his disposal for the advancement 
of science. Soon afterwards his genius as an 
interpreter of facts and discoveries rather than 
as an experimentalist began to manifest itself. 
By 1789 he had, as recounted in what follows, 
raised chemistry to a science and placed it 
firmly on its modern basis. As a farmer- 
general for some twenty-one years he did not 
abuse the powers of that dubious office, but 
exercised them beneficently even to the extent 
of securing the abolition of certain particularly 
onerous imposts. In 1791 he was appointed a 
commissary to the Treasury and at the request 
of the National Assembly composed a report 
setting forth a reformed system of taxation. 
But the times were not safe for anyone possess- 
ing wealth, however enlightened might be 
his political views. With other former farmers- 
general he was accused on May 2nd, 1794, by a 
member of the Convention. For a day or two 
he hid himself in the apartments of the Academy 
of Science, but on learning that his absence 
might imperil the cause of the others, he 
gave himself up. The revolutionary tribunal 
condemned all the accused to death and 
on May 8th Lavoisier and twenty-seven other 
ex-farmers-general died under the guillotine 


The republic, it was said, had no need 
of savants, but Lagrange was right when 
he remarked that a hundred years would 


not suffice to reproduce a head comparable 
with that which had been struck off in a 
single moment. 





T is an accepted fact of. chemical history 

that Lavoisier’s great contribution to the 
progress of the science was inspired far less 
by the results of his own experiments than 
by those of other investigators. He did not 
always acknowledge his indebtedness to his 
contemporaries as clearly as he should have 
done—Black, in particular, had cause to 
complain of him in this respect—but the 
evidence of facts and dates leaves no room 
for doubt that he was essentially a great 
interpreter and not primarily a great experi- 
mentalist. When we regard the incoherent 
state of chemistry as he found it and the 
blundering conclusions which even the most 
brilliant investigators of the time were 
drawing from their results we must feel that 
his peculiar genius was not ill-timed. 

In his earlier years Lavoisier seems to 
have accepted the phlogiston theory without 





* Nos. I, II and III, on “ Friction,’ appeared July 
14th, 21st and 28th, 1944; Nos. IV, V and VI, on “ The 
Mechanical Equivalent of Heat,’’ appeared September 
29th, October 6th and 13th, 1944; Nos. VII, VIII and IX, 
on *‘ Electro-Dynamics,”’ appeared March 9th, 16th and 
23rd, 1945; Nos. X, XI and XII, on “ The Ether Drift 
Experiments,’’ appeared August 3rd, 10th and 17th, 
1945; Nos. XIII and XIV, on “ Specific, Latent and 


demur. Later, however, when he was about 
thirty-two, he abandoned faith in it and 
became the leader of a rapidly growing band 
of “antiphlogistians.”” The cause of his 
apostasy, there is very little room to doubt, 
was the receipt from Priestley in 1774 of news 
about his discovery of ‘“‘ dephlogisticated 
air.” Disregarding Priestley’s fantastic ex- 
planation of the nature of that “ air,”’ he was 
seized with the idea that combustion and the 
calcination of metals consisted of nothing 
more than its union with combustible and 
metallic bodies. On this basis there was no 
need to believe any longer in the existence 
of phlogiston, which had been invented for 
the express purpose of explaining combustion 
and calcination. ‘It was the glory of 
Lavoisier,” Davy wrote twenty years after 
he had perished on the scaffold, “to lay the 
foundation of a sound logic in chemistry by 
showing that the existence of phlogiston, or 
of any other principles, should not be 
assumed where they could not be. detected.”’ 

In 1775 Lavoisier presented to the French 
Academy of Sciences a memoir “‘ On the 
Nature of the Principle which Combines with 


Augments their Weight."’ Hitherto, as we 
have previously said, it was universally 
believed that the “ principle’ in question 
was phlogiston. In his memoir Lavoisier 
described the preparation and properties of 
lair vital, as he called Priestley’s dephlogisti. 
cated air—without, however, acknowledging 
Priestley’s communication to him on the 
subject. He argued that this air and not 
phlogiston was the * principle” which com. 
bined with metals during their calcination, 
The liberation of “ vital air” from calcined 
mercury when heated was simply the 
restoration of the “vital air’? which the 
metallic mercury had absorbed from the 
atmosphere during the preceding calcination, 
Developing this theory, he contended that 
just as the calcining of metallic mercury con. 
sisted of its union with “ vital air,’’ so the 
combustion of charcoal represented its union 
with the same “air’’ and resulted in the 
formation of Black’s “ fixed air.’’ Later he 
showed by experiment that “ fixed air ’’ con. 
sisted of 23-5 to 28-9 parts of carbon and 
76-5 to 71-1 parts of “ vital air.”” The true 
composition of carbon dioxide lies within 
these limits. 

At or about this time Lavoisier became 
convinced that l’air vital was the universal 
acidifying principle. Therein he was wrong, 
for, as we now know, the halogen acids and 
hydrocyanic acid contain no oxygen. How. 
ever, he decided to rename the “air” in 
accordance with this mistaken belief. He 
called it oxygéne, from the Greek oxys (acid) 
and the root gen, to generate. He also re- 
named Black’s * fixed air.”” Noticing that it 
had an acid nature, he called it acide 
carbonique. 

By 1783 reports of Cavendish’s experi- 
ments on the formation of water began to 
circulate throughout — scientific circles, 
although his Royal Society paper on the 
subject was not presented until the following 
year. Lavoisier, it is known with certainty, 
was among those who received early know- 
ledge of them. He saw at once that they 
could be fitted into the scheme of chemical 
combination which had now ripened in his 
mind. Water was not a simple substance 
nor was it present in a concealed form in all 
‘airs.’ When inflammable air was burned 
in the presence of oxygen the water formed 
resulted from the direct union of the two 
“airs ’’ and in weight equalled the weight 
of the “airs”’’ which disappeared in its 
formation. 

From Laplace, the illustrious mathema- 
tician, Lavoisier received a suggestion which 
enabled him to confirm Cavendish’s synthesis 
of water by an analytic experiment. Laplace 
argued that the constituents of water 
remained united so long as the balance of the 
forces between them was not disturbed by the 
presence of a third substance for which the 
affinity of one of the constituents was greater 
than its affinity for the other constituent. 
Lavoisier immediately acted upon this hint. 
He passed steam through an iron gun barrel, 
raised to a red heat, and found that some 
inflammable air issued from it. This experi- 
ment satisfied him that his interpretation of 
Cavendish’s results was sound. Thereupon 
he renamed inflammable air hydrogéne, to 
indicate that it was the generator of water. 

Lavoisier was anxious to repeat the experi- 
ment with a copper tube in place cf the iron 
gun bairel. He fancied, it seems, that with 
copper no hydrogen would be produced. He 
could not, however, obtain in Paris a copper 
tube made without solder. When James 
Watt heard of Lavoisier’s gun barrel experi- 
ment and the difficulty of repeating it with 
a copper tube, he induced Priestley to take 
it up and supplied him with a copper tube 








Atomic Heat,’ appeared December 7th and 14th, 1945. 
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Priestley found that, as Lavoisier had antici- 
pated, no hydrogen was produced, but that 
if the tube were filled with iron turnings a 
good supply of the gas was obtained, and that 
the turnings were changed to “scales of 
iron ’—presumably black oxide of iron. In 
assing it may be noted that, as an outcome 
of this experiment, Watt proposed the con- 
struction of a hydrogen plant consisting of 
ten cast iron tubes, 2in or 3in in diameter, 
filled with turnings of hammered iron 
throughout 6ft of their lengths. He esti- 
mated that such a plant would produce in 
twelve hours sufficient inflammable air to fill 
a balloon 30ft in diameter. 

Lavoisier’s contribution to the study of the 
composition of the atmosphere was not on 
the same level as his great work on the 
theory of combustion and oxidation. It 
could hardly have been otherwise because, 
following Rutherford’s and Scheele’s experi- 
ments, there was—for the time being at any 
rate—little left to do. Scheele’s “ fire air” 
and Priestley’s ‘‘ dephlogisticated air ’’ were 
clearly the same thing as the substance which 
he had renamed oxygen. It seemed, there- 
fore, that the only thing remaining to be done 
was to find an appropriate name for the other 
constituent—Rutherford’s “residual air,” 
Scheele’s ‘‘ vitiated air.’ Lavoisier chose 
for it the name “‘ azote’ to indicate that it 
was unfit to support life (Greek zoe). A few 
years later de Chanteloup suggested that the 
name should be changed to nitrogéne, imply- 
ing that it had the power of generating nitre. 
Lavoisier’s name for the gas is still used in 
France. 

To one problem concerning the composi- 
tion of the atmosphere which he might have 
taken up had he been more of an experi- 
mentalist than an interpreter, Lavoisier 
seems to have devoted little or no attention. 
Was air a compound of nitrogen and oxygen 
ora simple mixture ? There was no evidence 
in favour of either view to be derived from 
Scheele’s experiments. If air were a com- 
pound of nitrogen and oxygen, then the 
residue of nitrogen remaining after phos- 
phorus had been burned in it could be 
accounted for, in accordance with Laplace’s 
theory, by supposing thet oxygen had a 
greater affinity for phosphorus than for 
nitrogen. The proof that air is a mixture 
and not a compound is based on a number of 
different chemical considerations which for 
the most part were not and could not have 
been known to Lavoisier. The most import- 
ant of these considerations is the fact that 
the ratio in which the two gases are present 
in the atmosphere is not that of their com- 
bining weights or of any simple multiple of 
them.* 

Before the vigorous onslaught of the anti- 
phlogistians the whole face of chemistry was 
changed. Men who had been brought up in 
the ancient belief that the universe was com- 
posed of four elemental substances, air, fire, 
earth and water, were compelled, before they 
reached middle age, to admit that air and 
water were not simple substances and that 
the vague term ‘earth’? covered many 
different substances, some of which at least 
could be shown to be the products of metallic 
oxidation. They had, too, to unlearn all 
that they had been taught about phlogiston 
and to re-school themselves in the doctrine 
that combustion was a form of oxidation 
which. was accompanied by the liberation of 
heat. 

With these great changes it became neces- 
sary to reform the language of chemistry in 
order to get rid of the terminology inherited 
from the alchemists and that imposed by the 
phlogiston theory. The wholly arbitrary 


* If air were a compound its chemical formula would 
be something like Ngg Oy. 





nomenclature which had for so long burdened 
the study of chemistry had to be replaced by 
@ new system which would be in conformity 
with the new ideas promulgated by Lavoisier 


and his disciples. It was recognised that in 
designing such a system a prime consideration 
was that it should provide a means of naming 
substances in a manner descriptive of their 
composition. It was no longer rational to 
speak about dephlogisticated, inflammable, 
fixed, mephitic and other “airs.” In addi- 
tion, aqua fortis, Glauber’s salt, spirits of 
hartshorn, butter of antimony, oil of vitriol 
and several thousand other unilluminating 
terms clearly called for reformation. 
Although earlier attempts in this direction 
had been made, the decisive event was the 
presentation to the French Academy of 
Science in 1787 of a memoir “ Méthode de 
nomenclature chimique,’’ by Lavoisier, in con- 
junction with de Morveau, Berthollet and de 
Fourcroy. This memoir marked the birth of 
the language used by chemists to-day. The 
system of nomenclature proposed in it not 
only described substances qualitatively with 
respect to their constituents, but by the use 
of the suffixes -ic and -ous, -ate and -ite went 
some way at least towards a quantitative 
description. Changes have since been made 
in it, but they have been little more than 
those required to adapt it to the growing 
volume of chemical knowledge. That it 
proved to be so adaptable is surely a tribute 
to the vision of those who conceived it. 
The culmination of Lavoisier’s work came 
in 1789 with the publication of his celebrated 
“Traité élémentaire de chimie.” In this 
treatise he expounded the principles of 
chemical science in accordance with the 
revolution which he had wrought in it. How 
great that revolution was can perhaps most 
easily be inferred from the fact that in place 
of the four elements of antiquity he gave a 
list of thirty-three substances which he con- 


sidered to be simple. In_ twenty-three 
instances his views agree with modern 
opinion. He listed as elements :—Oxygen, 


azote and hydrogen; sulphur, phosphorus 
and carbon ; antimony, arsenic and bismuth ; 
silver, cobalt, copper, tin, iron, manganese, 
mercury, molybdenum, nickel, gold, platinum, 
lead, tungsten and zinc. The remaining ten 
substances which he considered to be 
elemental included lime, magnesia, baryta, 
alumina and silica, all of which are com- 
pounds, but each of which, it will be noticed, 
contains a metal not mentioned in the list of 
twenty-three correct examples. 

Two other ‘simple substances’’ were 
caloric and light, although it was possible, 
Lavoisier remarked, that one of them might 
only be a modification of the other. Here he 
was plainly guessing. As yet there was no 
evidence, one way or another, regarding the 
materiality of heat. Current dogma had it 
that it was a material substance. Lavoisier 
accepted that view and indeed did much to 
perpetuate its acceptance. Ten years later 
—circa 1799—Rumford’s and Davy’s experi- 
ments provided the first challenge to it. As 
for light, not even current dogma, let alone 
experimental evidence, supported the view 
that it was an element capable of entering 
into chemical or mechanical combination with 
other substances. 

Lavoisier would have had more justifica- 
tion for including electricity instead of light 
among the elements, for in those days elec- 
tricity was considered to be a material fluid. 
His failure to do so may, however, be 
explained by the fact that he wrote his 
treatise just too soon to take advantage of 
the discovery that water could be reduced 
to its gaseous elements by means of an electric 
spark from an induction machine. That dis- 


van Troostwijk and Deiman, in the very year 
in which Lavoisier’s “T'raité ’’ was published. 
The immediate interpretation placed on the 
discovery was that the electric fluid entered 
into combination with the water and that it 
contributed its share to the formation of the 
two gases. In 1791 Black, in a letter to Dr. 
Menish, of Chelmsford, described this theory 
of the “ nature of the hydrogenous and oxy- 
genous gas’ as very ingenious and worthy 
of being subjected to experimental investiga- 
tion. Thus both dogma and experiment 
would seemingly have justified in those early 
days the inclusion of electricity among the 
elements. A decade or so later the experi- 
mental evidence in favour of such inclusion 
would have been strongly reinforced by 
Volta’s discovery that silver and zinc plates 
in contact with pads moistened with sea 
water liberated electricity, in apparently 
much the same way as undoubtedly material 
gases were liberated when metals were placed 
in acids. 

The final three substances in Lavoisier’s 
list of elements owed their inclusion to his 
strongly held, but mistaken, belief that 
oxygen was the “ universal acidifying prin- 
ciple.” Muriatic, or marine, acid was a 
familia: substance to, the chemists of those 
days. Lavoisier argued that it must be 
formed by the union of oxygen with some 
element which had not so far been isolated. 
He called this unknown element “ murium.”’ 
If, as was actually done at a later date, the 
symbol Mu is assigned to it, then its oxide 
would be represented by MuO, and on its 
union with water muriatic acid H,MuO, 
would be formed. Lavoisier contended that 
“murium” could be further oxidised to 
MuO,, giving rise to what he called oxy- 
muriatic acid, H,MuO,. He identified this 
higher oxide with a yellowish-green pungent 
gas, the preparation of which had been 
reported by Scheele and others. In this way 
he was led to a complete reversal of the truth. 
There is no such element as “ murium.” 
Muriatic—or hydrochloric acid, as it is now 
called—contains no oxygen. Scheele’s gas, 
as Davy succeeded in showing in 1810, is the 
element chlorine. 

Following a similar argument, Lavoisier 
invented an element “ fluorium,”’ the oxide 
of which formed the recently discovered 
“ acid of fluor ”’ or “acide fluorique,”’ as he 
renamed it. By analogy the further oxida- 
tion of fluorium should have yielded oxy- 
fluoric acid, but no substance which could 
be identified with such a body was known. 
Davy, Faraday and many others sought to 
discover “ oxyfluoric acid,” but all attempts 
failed. It became recognised, however, that 
Lavoisier’s argument was as wrong in the 
case of fluorium as it had been proved to be 
in the case of murium, that fluor acid con- 
tained no oxygen and that it consisted of a 
union of hydrogen with an element to which 
the name fluorine was given. The very diffi- 
cult task of isolating fluorine was accom- 
plished by Moisson in 1886. The difficulty of 
the undertaking resides in the great affinity of 
fluorine for nearly every substance from which 
the equipment for its isolation can be made. 

In this manner Lavoisier’s higher oxide 
of ‘‘ murium ” turned out to be the element 
chlorine and the higher oxide of “ fluorium ” 
the element fluorine. The final “ element ” 
in his list was a substance which can 
now be identified as boron dioxide, B,O,. 
On oxidation and union with water this sub- 
stance would yield a material prepared from 
native borax and well known to the medical 
profession of those days under the name sal 
sedativum and to us of to-day as boracic, or 
boric, acid.* In this instance it would appear 











* The reactions in modern symbols are : 
2B,0,+ O,= 2B,0 3 (boron trioxide) 








covery was made by two Dutch chemists, 


3H,0 + B,Os= 2H3BOs (boracic acid) 
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that Lavoisier did no more than confuse the 
oxide of an element with the element itself, 
as he did with lime, magnesia, &c. There is, 
however, this difference. Whereas lime, 
magnesia, baryta, alumina and silica, which 
he listed as elements, were all familiar sub- 
stances, the oxide of boron was not and could 
not have been known to him. It does not 
occur naturally, although it can be prepared, 
with some difficulty, in the laboratory. 

The doctrines of the French antiphlogis- 
tians spread rapidly throughout the chemical 
world. In 1791 Black wrote: ‘‘ For my 
part I now, tho I had a reluctance at first, 
find the French theory so easy and applicable 
that I mostly make use of it, tho it must be 
confessed that it takes almost no notice of 
light ’—implying no doubt that although 
light was listed as an element, little or no 
attention was paid to the subject of its 
chemical combination with other substances. 
A small minority of chemists vigorously 
resisted the “French theory” and fought 
strongly to retain the phlogiston hypothesis 
and all its implications. In this country 
almost the only one who refused to follow 
Black’s renunciation was Priestley. To the 
end of his life he clung: stubbornly to the 
phlogiston theory and persisted in shutting 
his eyes to the great truths which his own 
discovery had done so much to reveal. 

Following the lead set by Lavoisier, an 
intensive search began for other elements 
besides those mentioned in his list. Since, 
however, there was no quick and certain 
means of proving that any given substance 
was an element, it is not surprising to find 
that many of the alleged elements discovered 
after 1789 were ultimately shown to be as 
imaginary as Lavoisier’s “ murium”’ and 
“ fluorium,” or, like his lime, magnesia, &c., 
to be compounds. 

A whole volume would be insufficient to 
deal adequately with the history of the dis- 
covery of the substances which are now 
accepted as elements. The subject is full of 
interest and even romance, but we must pass 
it by save for a few notes which may perhaps 
serve to indicate its general trend. 

The first element to be added to Lavoisier’s 
list was, very remarkably, uranium. In 1789, 
the very year in which the “T'raité”’ was 
published, Klaproth, a German chemist, 
came to the conclusion that the mineral 
pitchblende, found in Bohemia, was not, as 
it was commonly supposed to be, a peculiar 
form of iron ore, but consisted predominantly 
of a hitherto unknown metal. He claimed 
to have extracted this metal by chemical 
means and, arguing that it was an element, 
gave it the name “uranium,” after the 
recently discovered planet Uranus. Actually 
what Klaproth had obtained was uranium 
dioxide, UO,. This oxide was accepted as 
an element until 1841, when Péligot showed 
that it could be reduced to the true metallic 
state by means of a reaction with sodium. 
The subsequent history of uranium would 
lead us through Becquerel, the Curies and 
Rutherford to the atomic bomb and the 
exciting era which the chemistry of the 
elements has now entered. 

By 1804 ten other elements besides 
uranium had been isolated or recognised as 
simple substances and added to Lavoisier’s 
list. Then came a great burst of activity 
following the application, under Davy’s lead, 
of voltaic electricity as a means of achieving 
chemical decomposition. In 1807, using this 
process, Davy isolated potassium and 
sodium. Thereby he not only introduced 
electrical decomposition to his fellow 
chemists, but by giving them metallic 
potassium and sodium, placed in their hands 
an additional and powerful means of decom- 
posing chemical substances. 





In the following year, 1808, Davy—and in 
some instances others as well—isolated five 
more metallic elements, barium, boron—or 
boracium, as Davy proposed to call it— 
calcium, magnesium and strontium. It is of 
interest to record that as an alternative to 
“barium” the name “plutonium” was 
suggested, but was not adopted. By a curious 
coincidence barium is one of the elements 
into which the plutonium of to-day breaks 
down on nuclear fission. 

In 1810 chlorine and fluorine were recog- 
nised as elements, although fluorine, as 
already mentioned, was not isolated until 
many years later. Thus by that year all the 
errors in Lavoisier’s 1789 list of elements 
—ignoring his inclusion of caloric and 
light—had been rectified with the excep- 
tion of silica and alumina. It was, however, 
generally believed that they too, like baryta, 
magnesia and lime, were metallic oxides. 
Silicon was isolated in 1823 and aluminium 
in 1827. 

The discovery of the “rare earth” 
elements furnishes a chapter of chemical 
history remarkable for the number of cases 
of mistaken identity which it contains. 
Between 1794 and 1920 some seventy alleged 
elements of the rare earth group were 





reported to exist. To-day only sixteen of 
them have survived to find their place in the 
International Tables of Atomic Weights, 
The existence of the others has been dis. 
proved or has not been confirmed or they 
have been shown to be mixtures of two op 
more of the now accepted rare earth metals, 
generally in the oxide form. A typical 
instance is provided by the element yttrium, 
In 1794 Gadolin reported that he had dis. 
covered a new element in the clay-like 
deposits at Ytterby, in Sweden. This sub. 
stance, yttrium, was accepted as an element 
until 1842, when Mosander showed that not 
only was it an oxide, but that it was actually 
a mixture of three different oxides to which 
he gave the names yttria, terbia and erbia, 
Later de Marignac proved that Mosander’s 
erbia was itself a mixture of two oxides, for 
one of which he retained the name erbia, 
while the other was given the name ytterbia, 
Finally, Urbain, in 1907, resolved de Marig. 
nac’s ytterbia into two further oxides, which 
he called neo-ytterbia and lutecia. The 
elements corresponding to these various 
oxides are now recognised as yttrium, 
terbium, erbium, neo-ytterbium—or simply 
ytterbium—and lutecium. 
(T'o be continued) 








An Engineer Looks at Argentina 


By 


ROLT HAMMOND, A.C.G.L., 


Assoc. M. Inst. C.E. 


No. VI—(Continued from page 118, August 9th) 


TRAIN FerRY Dock 


» ieee railways have made a great and 
growing contribution to the prosperity of 
this fertile district. One of the principal 
contributing factors has been the intro- 
duction of a goods train ferry from Ibicuy 
on the Parand River to the heart of 
Buenos Aires, where a ferry dock has been 
built at Ribera Sud del Riachuelo. Engineer- 





In Fig. 34 we have a general view of the east 
side dam completed, with the discharge from 
the condenser pipe of a _ neighbouring 
frigorifico discharging down the centre of 
the dock. Erection of the formwork and 
steel reinforcement for the west  super- 
structure are shown in Fig. 35, another view 
of formwork being shown in Fig. 36. The 
official inauguration of the ferry service 
took place on May Sth, 1929, and a view of 





FiG. 28—EXCAVATION FOR TRAIN FERRY DOCK 


ing work on this dock was carried out in 1928. 
It involved a considerable amount of excava- 
tion, concrete piling, and reinforced concrete 
work to provide loading facilities for the 
ferry boats. These boats are propelled by oil 
engines and crossed the Atlantic under their 
own power. Fig. 28 shows excavation on the 
east side of the dock in progress, and Fig. 33, 
page 140, a view of the east side workings with 
the protecting dam in the right foreground. 





the ferry boat “‘ Delfina Mitre ” is shown in 
Figs. 29 and 30. The latter gives a good idea 
of the design of the vessel and of the general 
lay-out of the ferry dock entrance. 
Altogether, this is a fine piece of work and 
reflects great credit on the chief engineer 
of the railway companies, Mr. Roger 
Williams, O.B.E., M. Inst. C.E., and on all 
those who worked under him. The original 
ferry from Ibicuy to Zarate has been in 
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existence for some years. From Zarate the 
train continues to Buenos Aires on the Central 
Buenos Aires Railway. The great advantage 
of the new goods ferry has been the elimina- 
tion of this extra rail haul over another 
railway system. 

A further improvement which has greatly 


out on the reconstruction of the Mocoreta 
and Timboy bridges on the Argentine North- 
Eastern Railway.* The Argentine Eastern 
Railway between Concordia and Monte 
Caseros, built in about 1870, was one of the 
earliest lines constructed in the country, and 
is now incorporated in the Argentine North- 











FIG. 28—-TRAIN FERRY IN DOCK DURING THE OFFICIAL OPENING CEREMONY 


improved the capacity of both railways to 
deal with heavy traffic, has been the intro- 
duction of the Beyer-Garratt type of articu- 
lated locomotive, an example of which is 
shown in Fig. 31. These locomotives are 
particularly suitable for negotiating sharp 

















FiG. 30—-TRAIN FERRY ENTERING DOCK 


curves and heavy gradients, such as are 
found on the Argentine North-Eastern 
Railway. 
RECONSTRUCTION OF BRIDGES 
A good example of sound railway engineer- 





ing practice is provided by the work carried 





Eastern Railway. The principal bridges 
were made of wrought iron. Although built 
for light rolling stock, many of them were 
still in service in 1936, when this work was 
being undertaken and were carrying 100-ton 
locomotives. For many years their condition 
has not been satisfactory, and slow-speed 
orders were in force on them. 

The original Mocoreta bridge consisted of 
two 30-m. bowstring girder spans on masonry 
abutments, with a central pier of cast iron 
cylinders, the depth of the latter being 
unknown. Calculations showed that the 
strength of the main girders and deck system 





only because of its intrinsic value as a sound 
piece of engineering, but also because of its 
extremely simple design; for example, 
instead of normal abutments, which are 
generally expensive structures, we find a 
cleverly contrived combination of reinforced 
concrete pillars on a concrete slab, founded 
on ten reinforced concrete piles supporting 
the ends of the main spans. The end slope 











Fic. 31—BEYER-GARRATT LOCOMOTIVE ON 
ENTRE RIOS RAILWAY 


of each embankment is faced with drystone 
pitching, and a short approach span carries 
the track from the end of the embankment 
to the main spans. 

The river piers comprise four cast iron 
screw cylinders, each 2ft. 3in. external 
diameter. These are protected from erosion 
by random rubble embankments. Observa- 
tions of the flow of the river through the old 
bridge had indicated that the maximum flow 
of about 6 m.p.h. had occurred in the centre 
of the bridge. It was therefore possible to 
adopt a form of construction not feasible in 
a more rapidly flowing river. The new bridge 
was constructed alongside the old one, as 
near as possible on the downstream side, and 





did not provide a sufficient factor of safety 
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FiG. 32—RECONSTRUCTED MOCORETA BRIDGE ON THE ARGENTINE NORTH - EASTERN RAILWAY 


with present-day loads. The Timboy bridge 
comprised three wrought iron bowstring 
girder spans, each with an overall length of 
20 m., of very light construction, and with an 
unsatisfactory factor of safety. 

An elevation of the reconstructed Mocoreta 
bridge is shown in Fig. 32. In order to 
minimise the cost of reconstruction, it was 
decided to use three 20-m. plate girder 
through spans, which had been intended for 
a new extension, but never used. The author 
is referring in some detail to this work, not 





* “The Reconstruction of the Mocoreté and Timboy 
Bridges, Argentine North-Eastern Railway,” by G. C, 
Blofield, B.Sc. (Journal, Inst. C.E., 1938). 





curves on either side without the introduc- 
tion of irregular curvature. Transitions were 
incorporated in the new curves. 

During drought periods the depth of water 
at the site is about Sft.; after heavy rainfall, 
which may occur at any time of the year, the 
river rises rapidly to within 5ft. of rail level. 
Floods generally subside slowly, and a com- 
paratively high water level may be main- 
tained for weeks and even for months. It so 
happened that the construction of the bridge 
coincided with an eight-month drought, but 
provision to deal with flood conditions during 
the work was carefully borne in mind. 

The floating stage for driving the cylinders 
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js shown in Fig. 37; the railway company 
had two iron pontoons, each 30ft. long and 
oft. wide, which were employed for this rig. 
Plant included two vertical boilers, supplying 
steam for winches, pumps, and piling 
hammers. For setting and screwing the 
cylinders a Widnes steam winch was 
employed, having a central drum, two 
capstan heads, and two cylinders of 8in. 
diameter and 12in. stroke; jetting was 
carried out by one Worthington and two 
Hayward-Tyler double-acting two-cylinder 
pumps installed on the old bridge. Piling 
was done with a 35ft. steel frame equipped 
with a l-ton single-acting hammer and a 
small steam winch. A three-cylinder Merry- 
weather pump, driven by a petrol engine, was 
used to supplement the steam pumps, and a 
small petrol-driven diaphragm pump was also 
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FiG. 37—-FLOATING STAGE FOR DRIVING 
CYLINDERS OF THE MOCORETA BRIDGE 


available. Riveting of the steelwork was 
carried out with compressed air tools supplied 
by a 240 cubic foot Holman petrol-driven 
unit. 

Each foundation cylinder has an external 
diameter of 2ft. 3in., in 12ft. lengths, with 
walls about ljin. thick; the inside flange 
joints are formed with twelve l}in. turned 
bolts. The bottom of each cylinder is pro- 
vided with a cutting edge, the screw blade 
being 5ft. in diameter; on completion of 
driving, the top length was cut to the required 
dimensions and a cast iron cap with a sleeve 
%in. long was placed over the top of the 
cylinder. 

A steel capstan wheel, 20ft. in diameter, 
was used for the screwing operation; this 
worked on a hexagonal column of cast iron 
bolted to the top of the cylinder. The wheel 
was turned by means of two steel cables, 
fin. diameter ; they were first wound on the 
capstan wheel and were then pulled by means 
of two capstans heads on the Widnes winch, 
working from an anchorage on the south bank 
of the river. One cable through a 


thus two tangential pulls were exerted in 
opposite directions, producing a turning effect 
with little or no bending stress. Experience 
showed that the men operating the cables at 
the winch realised that equal pulls must be 
maintained on each cable, and they were 
told from the stage when any lateral move- 
ment was noticed at the head of the cylinder. 
The sketch clearly shows the arrangement of 
tackle on the floating stage; six mooring 
cables were used for locating the stage in 
position. 

Valuable experience in the salvage of 
broken cylinders was gained on this work ; 
since they were designed to be sunk in silt, 





they were of light section for this particular 
work. Boulders gave a good deal of trouble, 
and in one case a flat stone 2ft. long and 
18in. wide was brought up on the screw blade 
of a broken cylinder. An ingenious arrow- 
headed grapnel was devised for recovery 
purposes ; it comprised two diamond-shaped 
central plates forming the central body and 
fixed to the end of a rail. Two arms, made of 
fin. plate, could be opened by means of wire 
ropes ; a pull of 12 tons was exerted on the 
grapnel, and eight water jets were lowered to 
loosen the sand as the cylinder was gradually 
withdrawn. 





(Vo be continued) 








The History and 


Fen Drainage 
By L. E. 


1 hy seventeenth century has provided 
much in the history of England which has 
marked the progress of the country towards 
modern social conditions, and there are 
events in that century which in combination 
have, perhaps, had more influence on the 
country’s development than events of any 
other century. The Civil War, the execution 
of King Charles the First, the Commonwealth, 
the Restoration, the Revolution of 1688, and, 
to a lesser degree, the Plague and the Fire of 
London all brought enduring influences to 
bear on the social structure of England. The 
draining and reclamation of the Fens of East 
Anglia begun in the seventeenth cen- 
tury might be considered to be of such 
local import as to have little bearing on the 
development of the country as a whole 
but, in fact, as Trevelyan, in his “ English 
Social History,’ says, “The victory over 
Nature in the Fenland was due to the accumu- 
lation of capital and its application to an 
enterprise conceived beforehand on a large 
scale by men who were ready to risk great 
sums of money and wait twenty years or 
more for a return. The draining of the fens 
is an old world story, but it is an early 
example of modern economic methods, and 
as such worthy of special remark in a social 
history of England.” 

For a description of the Fen country at 
the commencement of the seventeenth 
century we can turn to the “ Britannia ” of 
William Camden, first published in 1586 and 
containing a collection of historical and anti- 
quarian descriptions of England and Wales. 

Camden became a master of Westminster 
School in 1575 and headmaster in 1593, and 
during most of this time he spent his holidays 
in travelling about the country collecting 
historical and antiquarian information. The 
original “ Britannia ” was written in Latin, 
and in 1607 the sixth edition appeared con- 
taining the county maps of Christopher 
Saxton and John Norden, while in 1610 was 
published the seventh edition, translated into 
English by Philomen Holland. The import- 
ance of and interest in this work may be 
judged by the fact that subsequent editions, 
with various additions, but based on the 
original text of Camden, continued to appear 
down to the year 1806. What Camden wrote 
in the year 1586 helps us to appreciate the 
conditions existing in the Fen countries 
three centuries and more ago, and to deter- 
mine the geographical boundaries of the true 
Fenland. In his description of Cambridge- 





snatch block anchored to the north bank, and 








shire he writes as follows :— 


Development of 


and Pumping 


HARRIS 


No. I 


“The higher and Northerly part of this 
Shire is wholly divided into river Isles : 
and being distinguished by many ditches, 
chanels and draines, with a pleasant greene 
hew all Summer time contenteth the eyes 
of the beholders: but in winter wholy in 
maner over-covered with water, farther 
every way than a man is able to ken, 
resembléth in some sort a verie sea. 

“ They that inhabit this fennish Country 
and all the rest beside, (which from the 
edge and borders of Suffolke, as farre as to 
Winflet in Lincolnshire containeth three 
score and eight miles, and millions of 

_acres lying in these foure Shires, Cam- 
bridge, Huntingdon, North-Hampton and 

Lincolne) were in the Saxons time called 

Girvij, that is, as some interpret it, Fen- 

men, or Fen-dwellers. A kinde of people 

according to the nature of the place where 
they dwell, rude, uncivill, and envious to 
all others whom they call Upland-men : 
who stalking on high upon stilts, apply 
their mindes, to grasing, fishing and 
fowling. The whole region it selfe, which 
in winter season and sometime most part 
of the yeare is overflowed by the spreading 
waters of the rivers Ouse, Grant, Nen, 

Welland, Glene and Witham, having not 

loades, and sewers large enough to voide 

away.” 
Then again Camden, in writing of Lincoln- 
shire, says :— 

“The whole shire is divided into three 
parts, where of one is called Holland, a 
second Kesteven, and the third Lindsey. 
Holland, which Ingulph termeth Hoiland 
lieth to the sea, and like unto. that Holland 
in Germanie, it is so thoroughly wet in 
most places with water, that a mans foote 
is ready to sinke into it, and as one standeth 
upon it, the ground will shake and quake 
under his feet, and thence it may seeme to 
have taken the name: unless a man would 
with Ingulph say that Hoiland is the right 
name, and the same imposed upon it, of 
Hay which our progenitours broadley 
called Hoy.” 

This description, taken from the edition 
of 1610, gives us a fair picture of the Fens at 
the beginning of the seventeenth century, and 
their extent may be more clearly visualised 
by the attached reproduction of Blaeu’s map 
(Fig. 1) of ‘‘ Regiones Inundate ” in the 
counties of Norfolk, Suffolk, Cambridgeshire, 
Huntingdonshire, Northamptonshire and 
Lincolnshire. It should be noted that, con- 
trary to modern practice, this map has been 
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orientated with north on the right-hand side. 
The map was published in 1645, being copied 
from the map of H. Hondius dated 1632 and, 
therefore, as will be seen from what is said 
later, gives a picture of conditions as they 
existed in the pre-drainage era. 

From what Camden himself says it will be 
seen that there were six rivers flowing through 
the country and it might be wondered why 
these six rivers should be inadequate to cope 
with the waters of the Fens. The trouble 
was not so much inadequacy of the rivers 
but that, first, owing to the flat nature of the 
ground, it was impossible for the water on the 
Fens to flow to the rivers, secondly, from 





the minds of landowners or prospective land- 
owners. 

One important factor hampering the 
effective drainage of the Fen country within 
the limits of the understanding of the problem 
at that time was the lack of one central 
controlling authority to enforce the carrying 
out of necessary work. Natural rivers and 
artificial cuts ran through land belonging 
to many owners, and without any unified 
purpose of common benefit, the main purpose 
of the individual owner was to drain his own 
land without much or any concern for the 
effect on neighbouring lands. Alternatively, 
drainage measures, affecting not only the 





divided and more chaotic. So that whil, 
by 1610 something towards drainage haq 
been done, yet conditions were such that 
nothing really effective had been accom. 
plished. 

The Fen dweller or Fen Slodger on his stiltg 
still lived practically undisturbed in his ague 
ridden dampness, catching his fish, snaring 
his fowl, and taking his opium to combat 
rheumatics and fevers. But by the begin. 
ning of the seventeenth century the end of 
his sway in the Fen was historically within 
sight. 

In the year 1600 there was passed a General 
Drainage Act “for the recovering of many 
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FIG. 1—-BLAEU’S MAP OF ‘‘REGIONES INUNDATAE’’ 


the same feature the rivers had such a slow 
and sluggish flow that at their outlets to the 
sea their waters had not sufficient velocity 
to prevent silting up of the mouths which in 
itself further reduced the hydraulic gradient 
and hence the velocity. There were other 
factors in addition which a further study of 
the subject would make apparent. 

It must not be imagined that by the year 
1586, the year of publication of Camden’s 
description, nothing had been done about 
the drainage of the Fens. There was already 
in existence at that time the Commission of 
Sewers, appointed by the Crown early in the 
sixteenth century, which had the power to 
plan such work as the building of dykes, the 
digging of drains, the repair of banks, and so 
on. While, however, the menace of flooding 
was apparent, the fundamental causes for 
which a remedy had to be found were not, 
perhaps, fully realised, nor really were any 


land of one owner, but also of his neighbours 
were neglected. It is not intended here to 
suggest that the landowners of the sixteenth- 
century were any more selfish than their 
twentieth century descendants, but rather 
that they: failed to appreciate the inter- 
dependence of individual drainage schemes 
or were, in some cases, financially unable to 
bear the cost of the requisite work, in which 
event their neighbours suffered. 

But in the year 1536 began an almost fatal 
aggravation of the conditions. In that year 
Henry the Eighth dissolved the smaller 
monasteries and, three vears later, came the 
dissolution of the larger establishments. The 
Church was at that time largely in possession 
of the Fenland and by the dissolution of the 
monasteries, the large ecclesiastical estates 
were broken up and divided among numerous 
new owners, with the result that what had 
in the past been divided responsibility for 


hundred thousand acres of marshes,” which 
was the prelude to the many schemes of 
reclamation which have persisted right up to 
the present day. The one big obstacle in the 
way of such “ recovering ”’ was, however, the 
poverty of the inhabitants of the Fenland, 
and obviously they with their freedom of 
grazing rights, their rude methods of living, 
could not be expected to provide the capital 
necessary for the extensive works which were 
essential. The course adopted therefore by 
the Crown was the letting of concessions to 
those who were prepared to find the necessary 
finance, their reward to be the granting of a 
proportion of the lands recovered as a 
recompense for the financial expenditure. 
Thus there grew up those bodies termed 
“undertakers ” or “‘ adventurers ”’ willing to 
risk their money for the reward of some of 
the reclaimed Fenland. To this day there 
still exists in Cambridgeshire, in the neigh- 








large scales of land reclamation work -yet in 


drainage now became still further sub- 


bourhood of Upware, a portion of the 
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“Adventurers Fen,” now in the possession 
of the National Trust. In fact, throughout 
this area at the present time, names of 
drains, cuts, and loades persist, which are 
direct survivals of the individuals concerned 
in the reclamation work. For instance, in 
the year 1605 Sir John Popham, the Lord 
Chief Justice, and a number of other under- 
takers attempted to drain certain lands near 
Upware, and as a reward were to receive 
130,000 acres allotted from the worst part of 
every Fen. After four years the attempt was 
abandoned, but its memory survives in 
Pophams Eau, shown to-day on Ordnance 
maps, @ channel running from _ the 
river Nene in the neighbourhood of the town 
of March. 

It would be impossible in the scope of a 
short article to detail all the various schemes 
which were projected and undertaken during 
this period. In 1619 a scheme in which the 
Earl of Arundel, Sir William Ayloppe, and 
Anthony Thomas were involved failed to 
materialise, and in the following year King 
James himself became the undertaker, his 
reward to be 120,000 acres of reclaimed land. 
But even then nothing was done or had been 
done by the year 1625, when the King died, 
although the Dutch engineer, Vermuyden, 
had been called in to consult on the matter. 
The name of Vermuyden is one which looms 
largely in the history of Fen drainage, and 
his work is to be found in the Fens of York- 
shire, Lincolnshire, and Cambridgeshire, 
where undoubtedly his skill and energy had 
the most profound effect on the reclamation 
of the Fen lands. The main principle to 
which Vermuyden held was that the winding 
courses of the rivers should be shortened to 
increase their gradient, which undoubtedly 
showed a correct appreciation of one part of 
the problem, while perhaps ignoring the 
further question of the river outfalls and 
also failing to see the difficulties which 
drainage itself would lead to. 

If a map of Cambridgeshire is examined 
there will be seen the Old Bedford River and 
the New Bedford River, two parallel straight 
watercourses running approximately north- 
east from Somersham to Downham Market. 

Francis Russell, Fourth Earl of Bedford, 
was a large owner of lands in the neighbour- 
hood of Thorney and Whithlesey, and in the 
year 1630, having been approached by Fen- 
land owners, agreed to undertake the 
drainage of that part of the southern Fen, 
which became later known as the Bedford 
Level. As reward he was to receive 95,000 
acres of the recovered land, of which 45,000 
acres were to provide the income for the 
upkeep of the works ; 12,000 acres were to 
be allotted to the Crown, leaving for the Earl 
a net area of 43,000 acres. Joined with the 
Earl were thirteen co-adventurers, all parties 
to what was termed ‘“‘ The Indenture of 
Fourteen Parts,” and the charter for the 
work was granted to them in 1634. 

It should be remarked here that if it seems 


his name is so intimately connected with the 
drainage of the Bedford Level it will be as 
well here to consider something of the man 
himself. 

Cornelius Vermuyden was born in Holland 
in the year 1595, and it is assumed that he 
had practice in the art of drainage in his 
native country, a country well suited to 
provide that practice. The first authentic 
record of his activities in this country appears 
in the year 1621, when he undertook the 
reclamation of land in Essex flooded by the 
breaking of its banks by the Thames between 
Havering and Dagenham. In the following 
year, 1622, he claimed that his work was 
completed at a cost to himself of £3600, but 
the Commissioners of Sewers for the county 
declared that, not only had he accomplished 


the local inhabitants that he was forced in 
due course to send away his Dutchmen and 
employ English labour. The opposition, 
however, was not only on the score of the 
foreign element. The Fen dwellers through- 
out the whole history of the Fen reclamation 
were bitter opponents to the schemes in any 
part of the Fen, which, they saw, would 
deprive them of their means of livelihood by 
fishing, bird snaring, and free grazing rights. 
Actual violence was employed against the 
drainers themselves, and their work was 
destroyed on many occasions. In the case of 
Hatfield Chase Vermuyden was compelled to 
agree to compensate the dispossessed Fen 
dwellers. 

In the year 1628 he was knighted by the 
King, Charles the First, and in the following 









































FiG. 2—-MORDEN’S MAP OF CAMBRIDGESHIRE, 


that Cambridgeshire claims most attention 
in these notes, although, as Camden says, 
the Fens extend also into the counties of 
Huntingdon, Northampton, and Lincoln, it is 
because the problem of the Cambridgeshire 
Fens bulked somewhat larger in the history 
of Fen drainage as did also the area of those 
Fens themselves. What applies to the Cam- 
bridgeshire Fens applies generally to the Fens 
of other counties, although perhaps in smaller 
degree. The difficulties were similar, there 
were the same factional elements, and the 
resulting consequences apply almost equally 
to all counties. The present brief description 
of the Bedford Level, which was perhaps the 
major undertaking, is merely quoted as being 
symptomatic of the Fens as a whole. 

In any history of Fen drainage the name of 
Vermuyden must frequently occur, and as 


nothing, but that the land was in worse con- 
dition than when he started. They accord- 
ingly refused to pay his charges, but in 1625 
the King granted him a considerable portion 
of the reclaimed land as compensation. 
Whether the Commissioners were endeavour- 
ing to avoid their just liabilities or whether 
there was justification for their attitude, it is 
difficult to say.; but it would appear that 
Vermuyden throughout his early career had 
some considerable Court influence, which, as 
in this case, stood him in good stead. 

In the year 1626 he was engaged in the 
reclamation of Hatfield Chase, in the island 
of Axholme, in Lincolnshire. This under- 
taking was financed in London, Amsterdam, 
and Dodrecht. Vermuyden commenced 
work with men imported from Holland, but 











the presence of the foreign labour so incensed 





1695 


year he was concerned in a contract for the 
drainage of Malvern Chase. 

It has been said above that in the year 1630 
the Earl of Bedford had agreed to undertake 
the drainage and reclamation of the Bedford 
Level. As a matter of fact, in the previous 
year the Commissioners of Sewers had 
entered into a contract with Vermuyden for 
this work. The contract had to be abandoned 
owing to opposition from the Fenmen, who 
objected strongly to any contract of this 
nature being given to foreigners. The Earl 
of Bedford and his co-adventurers appear to 
have stepped in to overcome this objection 
and then immediately appointed Vermuyden 
as engineer, which produced objection, but 
not of sufficient gravity to stop the work. 

Vermuyden’s theory of the shortening of 
the courses of the main rivers involved the 
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cutting of new straight channels such as the 
Bedford River referred to above (the New 
Bedford River was constructed some years 
later), Sam’s Cut, Bevill’s Leam, Morton’s 
Leam, and many others. In spite of the many 
difficulties and opposition from the Fenmen, 
the work proceeded, and in the year 1637 it 
was declared by the undertakers to be com- 
plete.* The Commissioners of Sewers decreed 
that the undertakers had carried out their 
contract, but, following petitions to the 
Privy Council in the following year, 1638, it 
was decided that while the state of the land 
was greatly improved, yet the contract had 
not been completely fulfilled. 

Eventually, after much wrangling, King 
Charles took the matter into his own hands 
and became the undertaker for the con- 
tinuance of the work. For the King’s 
information Vermuyden, who appeared able 
to retain the Royal favour, drew up his 
“ Discourse touching the Great Fennes,” 
which was not published until 1642. On its 
appearance, Andrewes Burrell immediately 
replied with his ‘“‘ Exceptions against Sir 
Cornelius Vermuyden’s discourse,” in which 
he accused Vermuyden of misrepresentation 
and attacked his methods of engineering. 
Whether this attack was justified or not, it is 
difficult to say, although modern writers have 
certainly endorsed Burrell’s criticisms, while 
it has been said that subsequent engineers 
had to begin by unlearning all that- Ver- 
muyden had taught and practised. It is easy 
to be wise after the event, but even if 
Vermuyden’s engineering was at fault, he 
must be given credit at least for doing some- 
thing and for contending against circum- 
stances of extreme difficulty, against the con- 
flicting interests of those interested in agri- 
culture, and those interested in the navigation 
of the rivers, and against opposition of the 
various forms of vested interest. It is not 
maintained that he did this for other than 
personal gain ; but if his engineering were at 
fault, it would perhaps be more correct to say 
that the fault lay in not seeing all the 
problems which had to be dealt with. At that 
time nobody did. 

So much then for the Bedford Level, which 
is symptomatic of the similar schemes of 
smaller magnitude and influence which were 
undertaken during the seventeenth century. 
The gradual reclamation of the fenny wastes, 
the decline of the fen dweller and the founda- 
tion of the prosperity of East Anglia as we 
know it to-day had begun. 

Of the course of things subsequent to the 
year 1638 it is not necessary here to say more 
except there was considerable discontent 
with the drainage award in connection with 
the Bedford Level, and notable in that dis- 
content was Oliver Cromwell, who owned 
land on the Isle of Ely. It was the drainage 
award and not the drainage itself to which 
Cromwell was opposed. However, the out- 
break of the Civil War put a stop to further 
drainage activities, which were not to 
recommence until its termination in 1649. 
By this time Francis, Earl of Bedford, had 
died and had been succeeded by his son 
William, as fifth Earl and later first Duke of 
Bedford, who resumed his father’s project. 
In spite of opposition from a rival engineer, 
Westerdyke, Vermuyden was again appointed- 
engineer and the work was duly completed 
in 1652. 

Itmay be pointed out here that the so-called 
reclaimed land in this and other schemes was 
dry only in summer and therefore it was of 
little value, remaining thus until the end of 
the eighteenth century. 

Vermuyden shortly after this appears to 





* Incidentally it is stated by William Dugdale in his 
‘*History of Imbanking and Draining’ published in 
1652, that the Earl of Bedford and his co-adventurers 
had expended no less than £100,000 on the work which 
in terms of to-day’s money represents an enormous sum. 


have relapsed into obscurity. The projects 
in which he had been engaged had resulted 
in heavy pecuniary loss to himself and he was 
compelled to sell most of his lands. In the 
year 1655 he is heard of again as having 
turned his attention to the drainage of 
Sedgemoor, in Somerset, after which he 
gradually fades from the picture, dying in 
the year 1683 in comparative poverty. But 
his name and his memory in the drainage 
world remain. 

It has been stated above that work on the 
Bedford Level was duly completed in the 
year 1652. That may be true, jn that the 
work included in the project was duly com- 
pleted, but in point of fact the object for 
which the work was designed was, as later 
events proved, far from being achieved. In 
other words, while the drainage of the Fens 
might have been improved, their reclama- 
tion in full was still many years ahead. 
Nature still had more than one weapon in 
reserve which she decided to use in due time. 

It was clear in a few years after the year 
1652 that very great improvement had been 
effected, and contemporary witnesses have 
recorded that large tracts of land which 
hitherto had been fenny wastes were now lush 
pastures of rich arable lands. In fact, 
contentment and prosperity seemed to have 
settled on the Fenland—a _ condition, 
however, which was destined not to last 
undisturbed for long. By the end of the 
seventeenth century it was clear that the 
general scheme of drainage was a failure, 
as evidenced by the frequent flooding of 
much of the reclaimed area, with consequent 
disastrous results to the crops and herds of 
the landowners. Why was this, and what 
had come about to make such a failure of 
what appeared to be a successful and bene- 
ficial undertaking fifty years before ? 


THE RivER OUTFALLS 


In an earlier paragraph it had been re- 
marked that Vermuyden in adopting his 
principle of shortening the winding courses 
of the rivers had perhaps ignored the ques- 
tion of the river outfalls. It has been sug- 
gested by some that Vermuyden had been 
fully aware of the outfall difficulties from the 
fact that he referred specially to this question 
in his “‘ Discourse” of 1642. This in itself 
is no evidence of his initial appreciation of 
this particular factor. It might, indeed, be 
construed as evidence to the contrary as the 
“ Discourse’ was prepared as a defence of 
his scheme completed in 1637, and possibly 
his reference to the outfalls might have been 
an afterthought. It is true that when the 
latter scheme of 1649 was carried out, 
Vermuyden must have been aware of the 
outfalls as a factor, but he may have been 
unaware of the dominance of that factor. 

Reference has been made earlier to the 
silting up of the outfalls owing to the sluggish 
flow of the rivers due to their flat gradient. 
Each successive tide entering the river mouths 
from the sea carried with it large quantities 
of silt which were deposited at the outfalls 
because the flow of the waters of the rivers 
was not sufficiently strong to combat those 
tides. Thus the outlets to the sea became 
progressively more precarious and the navi- 
gational conditions to the ports of King’s 
Lynn and Wisbech increasingly worsened. 
Unfortunately the objects of the drainers, 
and of the navigational interests were, of 
necessity, diametrically opposed. The 
drainer desired the water level in his channels 
to be as low as possible, while the naviga- 
tional interests required the level to be as 
high as possible. 

But apart from the outfall difficulties, 
there was another adverse factor, to a con- 





siderable extent bound up with these, which 





remained unappreciated for many decades, 
and which was, in fact, a product of the 
drainage itself, with a degree of harm in 
direct proportion to the efficiency of the 
drainage. 


LOWERING oF LEVELS 


It had been recorded by at least one 
observer, Colonel Dobson, writing on the 
condition of the Fens in 1665, that after 
successive years of drainage it was not as had 
been generally supposed ‘‘ that the bottoms 
of your Dikes grow up,” but that thesurround. 
ing land became lower. Dobson, however, 
and others beside him, failed to appreciate 
the full implications of this condition, nor 
was it realised that the more efficiently was 
the peat land drained and consequently the 
water table lowered, the more rapidly would 
the surface be lowered due to shrinkage of the 
peat and wastage by bacteriological action, 

The results of this state of affairs can be 
realised and it will be appreciated how 
the lowering of the land still further reduced 
the gradient of the rivers, leading to greater 
deterioration of the outfalls, while the difti- 
culty of getting the water from the land to 
the rivers by gravitational flow was corre. 
spondingly increased. This, however, was not 
the whole of the trouble. Reference so far 
has only been made to the shrinkage of the 
peat lands which lay for the most part inland 
and away from the outfall areas. In these areas 
there exist the silt lands which were as Dobson 
recorded at the time, some five or six feet lower 
than the peatlands. Drainage in the silt lands 
produced a similar effect as in the peat lands, 
namely, a shrinkage and wastage resulting in 
the lowering of the surface. Unfortunately, 
however, the rate of wastage of the peat 
lands was greater than that of the silt lands, 
with the result that as time and the drainage 
progressed, the silt lands at the outfalls of the 
rivers instead of being five or six feet lower, 
gradually approached the level of the peat 
lands. In fact, to-day, the peat lands are 
some ten feet below the silt lands. 

This combination of circumstances ironi- 
cally produced by thedrainage itself threatened 
by the end of the seventeenth century to 
bring disaster to the reclaimed Fens. It is at 
this period of the history of the Fens that the 
mechanisations of man take charge over the 
failing resources of nature, and pumping 
provides the remedy for the prevalent 
ills. 

Once more it must be emphasised that 
while hitherto these remarks have been con- 
fined principally to the drainage of the Fens 
of the Bedford Level, the general principles 
which were applied in that area existed in any 
of the other Fen areas and the problem of 
the shrinkage of the land and consequent 
lowering of the surface level was one common 
to any area where reclamation by drainage 
had been contrived. It was a problem which 
asserted itself in the Bedford Level at the 
end of the seventeenth century, and the 
drainers attempted to solve it by the intro- 
duction of pumping engines without fully 
appreciating what had brought about the 
problem. Whether Vermuyden’s engineer- 
ing had been so much at fault or not, it is not 
proposed to discuss here, but the drainage 
engineers who followed him had to utilise the 
schemes that he had carried out, and were 
compelled to counteract the lowering of the 
landsurface which hehad unwittingly brought 
about by means which mechanical engi- 
neering skill had made available, and which 
improved and advanced as time itself 
advanced. The principles of gravitational 
drainage by dykes, loades, channels and cuts 
remain to-day generally as they were in 
Vermuyden’s day, but the principles and 
practice of forced flow have vastly changed. 

It may be of interest to refer here to Fig. 2, 





~ os Se Ft Oe eS HD OO let OUD Ot 





946 


—— 
—— 


acades, 
of the 
rm in 
of the 


st one 
nm the 
after 
as had 
»ttoms 
round. 
wever, 
eciate 
nh, nor 
Yy was 
ly the 
would 
of the 
ction, 
an be 
. how 
duced 
reater 
. diffi. 
nd to 
corre- 
aS not 
30 far 
»f the 
nland 
areas 
»bson 
lower 
lands 
ands, 
ng in 
itely, 
peat 
ands, 
inage 
if the 
wer, 
peat 
3 are 


roni- 
ened 
y to 
is at 
| the 
> the 
ping 
lent 


that 
con- 
ens 
ples 
any 
1 of 
lent 
non 
age 
Lich 
the 
the 
bro- 
illy 
the 
er 
not 
age 
the 
ere 
the 
sht 
gi- 
ich 
elf 
1al 
1ts 
in 


z 
a 
# 














PEARED sad EDEN Gites 


ais Gis kee ae 








nd 
d. 










2, 














Ava. 16, 1946 





THE ENGINEER 





145 








=_ 


which is the map of Cambridgeshire, of 
Robert Morden, published in the 1695 edition 
of Camden’s Britannia. This map shows 
clearly, if compared with Blaeu’s iy of 
1645 (Fig. 1), the progress which has been 
made in the gravitational drainage of the 
county up to the end of the seventeenth 
century as evidenced by the number of new 
cuts which had been carried out. Most 
conspicuous of all are the Bedford river and 
the New Bedford river (or Hundred Foot river), 
referred to earlier, with the area between the 
two designed as a wash or storage area for 
exceptional flood waters. 

A similar feature exists between the new 
cut of the river Nene and Morton’s Leam, in 
the neighbourhood of Guyherne, a few miles 
north of March. 

(To be continued) 








Electrification of the Cotton 
Industry - 


A suRVEY which was undertaken by a Textile 
Sub-Committee of the British Electrical De- 
velopment Association’s North-West England 
and North Wales Area Committee is the result 
of a co-operative effort on the part of twenty- 
nine electricity supply undertakings. It covers 
returns in respect of 635 spinning mills, 551 
weaving sheds, and 205 bleaching, dyeing and 
finishing works, a total of 1391 factories dealing 
with the cotton textile industry. The existing 
“use”? made of public supply is indicated by 
the following table :— 


Percent- 
age of 
total. 
Mills using— 
Public supply both for power and 
lighting.:, ... s- <ss6 sie «6 340 25-1 
Public supply for partial power and 
eS eS ara 39-9 
Public supply for lighting only ... 114 8-2 
Mills not yet connected to public 
supply... ... oss wee ese eee 87D. «28-8 
1391 - 100-0 


The total annual consumption of all the works 
using public supply is 363 million units of elec- 
tricity. If all the other works were changed 
over to electricity they would require an addi- 
tional consumption of some hundreds of million 
units. 

The E.D.A. considers that a problem arising 
in the next few years will be to devise schemes 
whereby electrification can be successfully 
carried through. The Textile Sub-Committee 
is therefore to remain in being, in order to form 
a permanent advisory body in all matters con- 
cerning the use of public electricity supply in 
the textile industry. Its first task will be to 
study the problems arising in the different 
branches of the industry, and to issue the results 
in the form of a series of booklets. The first of 
these—an introductory booklet with the title 
“Electricity in the Service of Cotton ’’—has 
just been published. Further booklets will 
follow in due course, as soon as the many facts 
revealed in the “‘ Survey” have been digested 
and considered. 








German Industrial Capital 
Equipment Available as Re- 
parations* 


SEVENTEEN German plants have been notified to 
the Inter-Allied Reparations Agency at Brussels as 
available for allocation amongst the Western Nations 
in accordance with the Final Act of the Paris Con- 
ference on Reparations. Bids on behalf of the 
United Kingdom for any of the plants listed ‘below 
will be entered by the United Kingdom delegation 
to the Agenvy on the request of the Ministry of 
Supply. Plant allocated to the United Kingdom 
will be offered for sale to the ultimate users only, 
and where possible through establishes govern- 





*Numbers printed before name of each plant are 





Official Numbers (ACC Plant No.) 





mental disposal channels. It will be sold and 
delivered to buyers’ works at prices roughly equi- 
valent to those ruling in the United Kingdom at 
present for corresponding equipment in the same 
second-hand condition. The Ministry of Supply 
has under consideration, in consultation with 
industry, the extent of the United Kingdom’s 
interest in the plants specified below. Anyone who 
would be interested in securing any of these plants 
as a whole, or major portions thereof, and who has 
not already been in communication with the 
Ministry of Supply, is invited to express his interest 
in writing to that Department by August 26th. In 
order to assist the Ministry of Supply in framing its 
policy, such a communication should indicate very 
briefly the purpose for which the plant is needed 
and its relationship to the present production and 
capacity of the applicant. The communication 
should bear the official number of the plant, full 
details of which appear in The Board of Trade 
Journal for August 10th. Inquiries for individual 
items of machinery and equipment located in the 
plants are not required at present. 
+2 ... Bayerische Motoren Werke No. 1, Munich, 
Bavaria: Aircraft engine plant. No 
details of equipment are yet available, 
but annual output in 1938 is stated to 
have been motor-cycles, RM. 17,700,000 ; 
engines, RM. 71,600,000. Labour force 
1938, 8724, 


5 ... Kloeckner Humboldt Deutz, Oberursel, 
Greater Hessen: Engineering plant— 
(a) Aero-engine testing ground, 210 
items, including electric motors, pumps 
and other testing equipment ; (6) twenty 
machine tools from occupied territories, 
possibly subject to restitution ; (c) aero- 
engine assembly shops, 258 items, con- 
sisting mainly of machine tools and test- 
ing machines ; (d) vehicle engine finish- 
ing shop, 211 machine tools; (e) elec- 
trical generating plant, 33 items, com- 
prising direct-coupled diesel and other 
motor generator sets, transformers, &c.; 
(f) testing ground installation (aviation 
section),87 items, including water brakes, 
instruments and testing machines; (g) 
30 special and precision machine tools ; 
(hk) vehicle engine testing ground, 14 
items of miscellaneous equipment ; (7) 
cranage, 39 cranes and hoists of various 
types, up to 7} tons. 


9 ... Hans Hensoldt, Herborn Dillkreis : Optical 
lens and instrument manufacturers, 195 
machine tools of various descriptions. 

tl4 ... Bayerische Motoren Werke No. 2, Allach, 
near Munich : Aircraft engine plant. No 
details of equipment are yet available, 
but annual output in 1944 is stated to 
have been RM. 670,000,000, and labour 
force employed in same year amounted 
to 17,000. 


17 ... Carl Borgward, Bremen-Sebalds-Briick : 
Torpedo section of automobile plant 
located at Bremen. Principal uate Py 
manufacturing torpedoes, 147 items, 
comprising lathes, routing machines, 
boring machines, grinding machines, 
emery blocks, polishing machines, weld- 
ing machines, thread-cutting machines, 
planing machines. 


19 ... Hahn Tessky Index Werke, Esslingen- 
Neckar: Principal products—single- 
spindle automatic screw machines. 
Machine tools and some special equip- 
ment used for firm’s particular line of 
automatic screw machines and spare 
parts. Plant had 3000 employees. In 
1944 RM. 11,400,000 (1560 tons) pro- 
duced. 684 items, comprising engine 
lathes, turret lathes, automatic screw 
machines, milling machines, upright 
drills, radial drilling machines, horizontal 
boring machines, jig boring machines, 
thread-cutting machines, gear cutters, 
planers, shapers (horizontal), shapers 
(vertical), grooving machines, internal 
grinders, cylindrical grinders, surface 
grinders, universal tool grinders. 


21 ... Fabrik Aschau, Aschau-Muhldorf: Built 
in 1940, specifically for the wartime 
manufacture of nitro-cellulose. The 
plant consists of four lines for nitration 
and purification of nitro-cellulose and 
two lines for finishing, blending and 
packing of finished material. Steam and 
électric power were generated in two 
power plants. Actual production ap- 
proximately 1430 metric tons per month 
of 13 per cent nitro-cellulose, with a 
rated capacity of 1760 metric tons per 


month. . The nitro-cellulose production 
line equipment and a small quantity of 
machine tools are available, but no labo- 
ratory equipment. 


23 ... H.M.A. Strass, Strass, near Gunzburg: 
This plant was arranged for the filling 
and storage of ammunition, from rifle 
ammunition to 24in mortar shells. 
Equipment for reparation consists of 13 
items, including Tathos, metal-cleaning 
machines and cranes. 

24 ... Deutsche Sprengchemie Geretsried-Wolf- 
ratshausen: This plant was used for 
loading ammunition. Equipment in- 
cludes steam-raising plant, diesel gene- 
rators, electrical equipment and instru- 
ments and machine tools. 


.. Former Munitions Plant, Desching, Desch- 
ing: This plant was used for the manu- 
facture of shell casing and the filling of 
7-5 cm and 10-5 cm artillery shells and 
the filling of cartridges and mortar 
shells. Equipment comprises one shop, 
miscellaneous machine tools and vats 
for degreasing and pickling of metal. 

“Employed capacity of 200 workers. 

1026.... Hans Moog, Wuppertal-Ronsdorf: A 
small factory for producing pyrotechnic 
filling of flares. Contains hydraulic 
presses, tabletting press and other equip- 
ment. Employed capacity of 120 
workers. 

1028 ... Marine-Sperrwaffenarsenal: 16 miscel- 
laneous items, including boilers and pres- 
sure vessels from plant used for marine 
mine filling. 


Heeresmunitic stalt Lehre: Heavy 
shell filling factory, capacity 27,000 per 
week. Equipment, steam generation 
(boilers), electric power generation 
(diesel sets), cleaning and other machines 
for shells. 


1029 ... 





Heeresmunitionsanstalt, Bodenteich : Pro- 
jectile factory. Miscellaneous equipment, 
including eight arbor presses. 


Fullanstalt Clauen, Clauen : A heavy shell- 
filling station. Equipment includes belt 
conveyors, elevators, melting and steam- 
jacketted kettles and steam-distributing 
plant. 


1033 ... 


1034 ... 


Heeresmunitionsanstalt, Scheunen: A 
medium shell-filling plant, comprising 
196 items, mainly scales and chucking 
tools. 


Stublrohrfabrik von Rudolf Sieverts, Ham- 
burg-Bergedorf: General equipment, 
comprising 22 items, including thread 
milling machines, lathes and hydraulic 
presses. 


1037 ... 


1040 ... 


+ Nore.—Full details of the equipment contained 
in these plants have not yet been published, but 
anyone interested should, as soon as possible, advise 
the production department accordingly. Such 
expressions of interest may be confirmed or corrected 
when particulars are available. 








GOVERNMENT EXPENDITURE ON Docxks.—The 
Minister of Transport was recently asked what 
amount of money had been spent by the Govern- 
ment on new equipment and improvements in the 
railway-owned docks of this country and how much 
was recoverable from the port and harbour autho- 
rities. The Minister’s reply, which was given just 
before the recess, stated that approvals were given 
to expenditure on new equipment and works at 
railway-owned docks for purposes connected with 
the war effort, and so far as could be ascertained at 
present the total Government liability was approxi- 
mately £2,650,000. As there were still some claims 
to be received, it was not possible yet to state the 
final amount which would fall to be met from 
Government funds. The Minister explained that 
part of the expenditure represented grants towards 
the total costs of the works or equipment, and in 
those cases the works became the property of the 
railway company concerned. In some cases, how- 
ever, Government traffic using the facilities was 
subject to a rebate on the rates usually payable. 
Part of the expenditure represented the total cost 
of the provision of new equipment and works, 
which was met entirely from Government sources, 
and in these cases the works and equipment remained 
Government property. In many instances, in fact, 
the railway companies paid hire charges for the use 








of Government-owned equipment and works. 








146 


THE ENGINEER 


Ava. 16, 1946 


= 








Che Engineer 


AUGUST 16, 1946 


Vou.. CLXXXII No. 4727 








Contents 


THE ENGINEER, August, 16th, 1946 
A SEVEN-DAY JOURNAL 


LEADING ARTICLES— 
THE EXPERIMENTS AT pom 
Too OLD aT Firty? ... 


SPECIAL ARTICLES— 
ENGINEER LOOKS AT ARGENTINA. 
HIsTORIC RESEARCHES. No. XVII 
HISTORY AND DEVELOPMENT OF teal “DRAINAGE AND 
PumPING. No. I. (Illus.) 1 


No. VI. (Illus.) 


ANGLE COLLET FIXTURE. (Illus.) .. 1 
CRACKING IN SERVICE OF 0-5 PER —_— ‘MOLYBDENUM 
STEEL STEAM PIPING 1 
DRAWING-OFFICE RADIUS CURVE. (Iiius.)” 
ELECTRIFICATION OF THE COTTON INDUSTRY . 
FIGHTING VEHICLE EXHIBITION. No. II. (Illus.)... 
— INDUSTRIAL sega a npn AVAILABLE 
. ene. 3 
IRON a= STEEL PRICE i 
JET ENGINES FOR Pirie SPEED RECORD. ~ Citas.) 
PISTON GRINDING MACHINE. (Illus.) Jean 
RAILWAY ACCIDENTS REPORT FOR 1945.. 
ST. CLOUD BRIDGE, FRANCE. (Illus.)... 
TRANSPORTABLE BOILER UNIT. (Tilus.) ... 


LETTERS TO THE EDITOR— 
THE BRITISH THERMAL UNIT 
HISTORIC LOCOMOTIVES... 
CENTRIFUGAL PUMPS 


LITERATURE— 
Books RECEIVED ... 
SHORT NOTICES 


NEWS AND NOTES— 

BOOKS OF REFERENCE . . 
FORTHCOMING ENGAGEMENTS. 
FRENCH ENGINEERING NEWS me 
INDUSTRIAL AND LABOUR NOTES 
LAUNCHES AND TRIAL TRIPS... 
NOTES AND MEMORANDA : 
PERSONAL AND BUSINESS « 
REPORTS ON GERMAN INDUSTRY 








NOTICE TO READERS 


*.* If any Subscriber abroad should receive THE ENGINEER in 

“an imperfect or mutilated condition, he will oblige , & giving 

prompt information of the fact to the Publisher, with the name 

of the Agent throuyh wi whom the paper is obtained. Such incon- 

venience, if suffered, can be remedied by obtaining the paper 
direct from this office. 


*,* For Subscription Rates, see page 2 of Advertisements. 


*,* All letters intended for insertion in _ ENGINEER of con- 
taining questions should be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
eo a oe tg No notice whatever can be taken of anony- 

mous communicat: 


*,* No undertaking can be given to return drawings or manu- 
scripts ; correspondents are therefore requested to keep copies. 
CHANGES OF ADDRESS 

*.* Will Subscribers please note that in all advices regarding 
* changes of address it is eS to have both old and new 
er Oe a bas eee ically by towns. Advices 
of this nature should reach us by the first post Wednesday 
mornin prior to the alteration. 


Postal Address: “The Engineer,”’ 28, Essex Street, Strand, 
London, W.C.2 


Telegraphic Address : “ Engineer Newspaper, gpd London.”’ 
Telephone: CENtral 6565 (10 lines 








THE EXPERIMENTS AT BIKINI 


IT is one of the penalties of modern life 
that, in time of peace, major experiments of 
high “‘ news value” cannot be carried out 
without alleged “findings” being bandied 
about the world as if they represented the 
considered. views of the few experts who have 
all the facts at their disposal. It was clear 
from the day on which the atom bomb 
experiments were planned that many people 
with opinions would find in the initial reports 
of the tests ample support for their pet 
theories. That is in fact what has happened. 
The scientific issue, upon which so much in 
the future of the world depends, has been 
clouded by a spate of ill-judged comment 
based upon the most cursory view of the 
events in the lagoon at Bikini. Many who 
should have known better, and even high- 
ranking officers of the American Navy, have 
succumbed to a sort of “‘ atomic hysteria.” 
They know well enough that in tests of the 
magnitude and importance of those at 
Bikini the truth cannot emerge until all 


have been collected and most carefully 
collated. That is a matter which must take 
a considerable time, and those who jump at 
premature conclusions are doing the whole 
world a disservice. , 

Although in some ways the results of the 
atom bomb experiments have not been as 
spectacular as was expected, there can be no 
belittling their importance. The tests at 


_| Bikini have been given the code title 


“ Operation Crossroads.”’ One has frequently 
been struck by the aptness of the code 
names by which naval operations have been 
known. ‘Crossroads’ seems the more apt 
because upon its findings, when they have 
been duly considered in the light of all the 
information discovered, must depend the 
future of armaments to a far greater degree 
than has ever devolved upon previous experi- 
ments or disarmament conferences. Naval 
officers have reason to be more anxious to 
arrive at the whole truth of the matter of the 


5|effect upon atomic explosions upon naval 


strength than others, for their lives and the 
lives of those who will come after them in the 
naval services must depend upon this know- 
ledge and the protective measures which will 
surely arise therefrom. From reading the 
reports of the Bikini trials and the “ con- 
clusions”? which have already been drawn 
one might imagine that the object of 
*“‘ Operation Crossroads ” is solely to deter- 
mine the effect of atomic explosion upon the 
structures of warships and the lives of men 
who would normally be stationed in various 
parts of those ships. In reality this is but a 
part of the object—albeit it is an important 
part. Close secrecy naturally surrounds the 
other important object—to determine the 
best tactical disposition of a fleet in order to 
minimise the effect of atomic bomb attack, 
and the most suitable avoiding action to be 
taken. It is obvious that such matters must 
be kept secret, for they will form integral 
parts of future plans. That is the reason why 
the exact distance and bearing of the 
explosion from any of the target ships has 
been and remains a closely guarded secret. It 
may seem at first sight that an experiment 
carried out with derelict anchored ships 
cannot lead to deductions regarding the best 
avoiding action to be taken against this form 
of attack by a fully manned fighting fleet. 
But the effect of any explosion upon a ship 
varies with the relative bearing of the centre 
of the explosion from the ship. It follows, 
therefore, that there is an optimum relative 
bearing where the effect of the explosion will 
be a minimum. This bearing can be and is 
being deduced at Bikini, and from that, and 
other knowledge the best avoiding action 
can be worked out as a normal tactical 
problem. That is a result of the Bikini 
trials which we are unlikely to be told. There 
are others on which we can expect some 
guidance, but no details, in due course. Wo 
do not now know, for instance, what ships 
of those which have been sunk in the lagoon 
would have sunk under action conditions. 
It must be remembered that all the ships were 
abandoned, so that no damage control action 
could be taken. One cannot, therefore, say 
that a ship which sank a day or so after the 
explosion was a casualty directly caused by 
the explosion. Nor, at present, can we main- 
tain that those ships would have been saved 
if they had been manned, for we do not yet 
know the full effect which the atomic 


factor which will presumably have to be 
established after divers have brought the 
corpses of animals to the surface from the 
sunken ships. It is obvious that in tests of 
this nature certain protective measures will 
be tried and investigated as well as the purely 
destructive effects of the bomb. To maintain 
otherwise would be to believe that the whole 
conception of the greatest scientific experi- 
ment in maritime history is being conducted 
on a purely negative basis. Details of these 
protective measures and their relative effec. 
tiveness are also likely to remain secret, at 
any rate for a considerable time. 

Thus, from the point of view of the 
observer, the atom bomb trials contain so 
many factors to which he is not privy that 
to frame conclusions at this stage cannot be 
other than irresponsible. One can make a 
shrewd guess that the results of the experi- 
ments will lead to modifications in the 
designs of warships and probably also in the 
composition of future fleets and their tactics 
under the threat of atom bomb attack, but it 
is impossible to go beyond that generalisation. 


Too Old at Fifty? 
CONSIDERING how often the statement is 
repeated that there is a shortage of technical 
manpower, it is surprising, at a first hearing, 
to learn that unemployment has again begun 
to exist, as it existed before the war, amongst 
engineers and members of other professions 
in the higher age groups. The extent of that 
unemployment amongst engineeers cannot 
be exactly measured. But at a conservative 
assessment it seems that whilst less than 
5 per cent of all vacancies are open to engi- 
neers forty-five years of age or over, at least 
as many as 15 per cent of applicants are 
within that higher age group. A number of 
factors, new and old, has contributed to the 
revival of the problem. One is the release 
from war service in Government and other 
departments of elderly men who are now 
seeking work elsewhere ; another is the fact 
that during the war engineering firms had to 
depend mainly upon the more elderly 
members of their staffs, younger members 
being drawn into the Forces, with the conse- 
quence that they are more interested now to 
secure juniorratherthansenior recruits. Astill 
further factor is a particularly sad one. For 
a proportion of those now seeking work is 
composed of engineers who, having held 
important posts before the war and later 
retired, now find pensions on the pre-war 
scale inadequate for their support. 

Curiously enough, one of the objections 
with which the Ministry of Labour and 
various employment agencies and bureaux 
have to contend, in attempting to persuade 
firms to consider the employment of senior 
men, is provided by the’ modern urge to 
seek security. Superannuation schemes are 
only effective in ensuring adequate pensions 








for those who have long service with a single 
firm. Employment is thus often not offered 
t.0 older engineers because, though the short 
service available is insufficient to provide an 
adequate pension, few firms would not feel 
under some degree of obligation to such an 
employee on his retirement. Nor is that the 
only objection offered. The widely held 
opinion that by the time a man has reached 
fifty the more valuable years of his life are 
behind him can easily be refuted. How is it, 
if that weve in reality the truth, that nearly 








the readings of thousands of instruments 


explosion had upon the animals on board—a 


all the first-class posts in engineering are held 
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by men beyond that age ? Why, indeed, do 
some of those very firms that put forward 
such an excuse place so-high a value upon 
the services of the elder members of their 
staffs ? Yet that excuse, it seems, is not 
infrequently offered for refusing further con- 
sideration of an elderly applicant. Nor, 
despite its greater plausibility, is it possible 
to feel that there is any real weight behind 
the objection, as frequently offered, that it is 
difficult to fit an elderly newcomer into an 
organisation. It is true that some junior 
member of the staff concerned might feel 
that his long service justified his promotion 
to the post concerned. But what executive, 
believing no member of his staff qualified 
to hold a vacant post, would hesitate on 
account of the possibility of arousing jealousy 
to look elsewhere for a more experienced 
man of suitable capacity ? The fact of the 
matter is that firms do not, we believe, object 
to taking on elderly men as such. But they 
have very sound reasons for preferring youth 
for all jobs except those of the dead-end 
variety. Whether or not the young fall 
more easily than the older into the routine 
and custom of new work is arguable. It is 
more significant that they can be taken on 
into junior posts in which, should they prove 
in the event unsuitable, no great harm can 
have been done by their mistakes and errors. 
As the years go by they work with and grow 
to know those with whom they will have to 
associate when they rise to more important 
positions. Moreover, in those same years their 
seniors gain a deeper knowledge of their 
characters so that when promotion becomes 
due there is all the less chance that an unsuit- 
able choice be made for a responsible post. 
Thus it is only when there is not to be found 
upon the existing staff any man with the 
particular qualities required for a vacant 
senior post that it is entirely natural for a 
frm to seek an older man elsewhere rather 
than promote a younger engineer. 

Each year numerous budding engineers 
fnd posts in their chosen profession. 
But the number of senior posts becoming 
vacant is much more limited. Only a pro- 
portion, clearly, of those who enter the pro- 
fession can hope to climb to those high and 
secure positions. What happens, then, to 
those that do not reach them ? If they were 
all to remain in the industry employed at 
those varying lower levels for which their 
more limited capacities befitted them, they 
would inevitably bar the way to the rise 
through those posts of younger men. We 
cannot but be driven to the consequent 
melancholy conclusion that there is no means 
of preventing unemployment amongst “ over- 
fifty ’ engineers. The Armed Forces of the 
Crown have for many years found it necessary 
in peacetime, on the score of retaining effici- 
ency, to retire those officers who have not 
attained certain ranks by given ages, retaining 
only those of presumably greater merit for 
advance to higher commands. It is, we fear, 
equally true in engineering that there cannot 
be room in the profession for all those older 
engineers whose talents do not fit them for 
the higher posts. But in that profession the 
process of selection is less self-consciously 
undertaken and is, in consequence, far less 
effectively carried out. Only too often really 
capable engineers, unemployed through some 
mischance in middle age, find great difficulty 
in securing a new post. It is particularly 
upon the ground of the large proportion of 








such men amongst those now unemployed 
that an appeal might effectively be directed 
to engineering firms to open to them a greater 
number of their vacancies. No firm is likely 
to suffer from an infusion of middle-aged 
blood if there come in with it new ideas born 
of mature experience in different but related 
work. ‘But to hope that any appreciable 
reduction of unemployment amongst the 
“ over-fifties ’’ could thus be realised seems 
vain. Nor do we think that any such scheme 
as that sometimes suggested for a super- 
annuation system on national lines, permit- 
ting retention of pension rights with change 
of job, could have any significant effect upon 
the numbers of “ over-fifties ”’ unemployed. 
If, however, such a scheme made provision 
for pensions at reduced rates for those 
retiring early, it could go some way at least 
towards relieving the financial suffering of 
those who, while still willing to work and still 
capable of giving excellent service, yet find 
no place open to them in their chosen pro- 
fession merely because the weight of their 
years lies too heavily upon them. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





THE BRITISH THERMAL UNIT 

Str,—Why ‘“ British’? ? Its distinguishing 
feature is not that it is British, but that it is 
based on the Fahrenheit temperature scale. 
And why “thermal”? Cannot we use an 
English word instead of a Greek one ? 

For a considerable period my work required 
calculations in which I found that B.Th.U. or 
even B.T.U. were awkward to write, and used 
H.U. (heat unit) instead. 

There is no confusion between it and the 
Centigrade-kilogramme unit, the calorie. Why 
not therefore call the Fahrenheit-pound unit a 
heat unit in plain English ? 

E. R. Brices. 

Rugby, August 8th. 


HISTORIC LOCOMOTIVES 


Srr,—I should like to add my plea to that of 
Mr. Skeat for the preservation of old L.M.S.R. 
‘No. 2.’ Over thirty years ago I fired on her 
sister engines ‘“‘ No. 3” and “‘ No. 6,” and can 
testify to the excellence and robustness of the 
design. It is worth going to a lot of trouble to 
preserve ‘‘ No. 2,” and I should like to be asso- 
ciated with any action for this purpose. 

KENNETH H. LEECH. 

Chippenham, Wilts, August 9th. 


CENTRIFUGAL PUMPS 

Srr,—The writer of the paper ‘“‘ Centrifugal 
Pumps: An Alternative Theory,” an abstract 
of which was recently published by you, 
marshals an impressive array of authorities 
who are dissatisfied with Euler’s equation, and 
who apparently have not yet put forward an 
alternative theory. 

Can it be that he is not acquainted with Dr. 
Lewitt’s excellent book ‘‘ Hydraulics’? ? I am 
myself an electrical engineering student, and 
therefore am not familiar with the more recent 
developments in the subject, but I believe that 
this has been a standard work since it was first 
published some twenty-three years ago, and 
certainly the theory given therein is the one 
which hundreds of students have had to learn in 
order to obtain a degree. 

In fairness to your contributor and with great 








respect to Dr. Lewitt, I must admit that I have 
not been able to agree with the reasoning of 
either, and that, having the good fortune to be 
associated with a company manufacturing 
centrifugal pumps, I have been able to check 
rather roughly a theory of my own. 

I suggest that the head of a centrifugal pump 
at any output and speed can be obtained with a 
fair degree of accuracy from the formula (using 
your contributor’s symbols). 

Head =kR,?/2g [(u?+muf—nf?] 
where 

f=radial velocity at any output, 

m=2(R,/R,+R,—cot B) and 

n=p cot B (2R,/R,+R,—cot B). 

p being a constant which allows for frictional 
losses, and in a well-designed pump is of the 
order of 1-5. 

The above formula is based on theory, and I 
shall be pleased to supply the derivation if it is of 
sufficient interest. The required horsepower 
and the efficiency can also be derived famly 
accurately. 

Finally, I should like to add that it is very 
disappointing for a student who has learned for 
examination purposes a theory with which he 
does not entirely agree to be confronted by a 
paper written by a man in a responsible position 
who has apparently not heard of that theory, 
and advances totally different views of his own, 
based on reasoning which he himself admits is 
subject to a number of criticisms. 

There should be a moral in this, and it might 
not be unconnected with your now-famous 
leading article of nearly a year ago, ““ Whose 
Fault ?” 

JouN A. R. FIFIELD. 

London, S8.E.18, August 10th. 








Literature 


SHORT NOTICES 


Limestone Roads. By P. A. Valton, B.Sc. 
London: Chapman and Hall, Ltd., 37, Essex 
Street, W.C.2. Price 10s. 6d. net.—This book 
gives comprehensive information on the charac- 
teristics and properties of limestone used as a 
roadstone and as a road-surfacing material. It 
opens with notes on the geology of limestone 
by Mr. D. H. Gwinner, followed by sections on 
the physical and chemical properties of lime- 
stone ; essential characteristics as a roadstone ; 
uncoated limestone as a road aggregate; tar 
and bituminous macadam and paving materials ; 
limestone carpets ; hot process asphalt ; and a 
concluding chapter on concrete roads is written 
by Mr. J. Singleton-Green. The book is well 
illustrated and contains some useful tables. 





Lifts. By L. W. Honey, A.M.I.E.E. London: 
Marryat and Scott, Ltd., 40, Hatton Garden, 
E.C.1.—This book has been published by the 
well-known firm of lift makers for private circu- 
lation to practising architects, surveyors and 
consulting engineers. The author has been 
intimately associated with lift manufacture for 
many years and has selected for publication a 
large number of the laws, specifications and 
regulations which govern lift design and installa- 
tion practice in this country. 





Design and Construction of Concrete Roads. 
Second edition. By R. A. B. Smith, M.C., 
A.C.G.1., and T. R. Grigson, O.B.E., M. Inst. 
C.E. London: Concrete Publications, Ltd., 
14, Dartmouth Street, S.W.1. Price 8s. 6d. net. 
—tThe new edition of this book describes the 
latest methods adopted in the design and con- 
struction of concrete roads. It deals in a simple 
straightforward manner with all aspects of 
concrete road construction from the initial 
siting and planning to maintenance and repair. 
In chapters dealing with construction, the latest 
types of machines developed in connection with 
runway construction are illustrated and 
described, as well as the best and most econo- 
mical methods of laying housing estate roads 
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and short lengths of concrete road where 
expensive machinery would not be justified. 
A chapter giving details of the labour costs in 
recent concrete road contracts will be found of 
much interest. 


Steel Castings. By Eric N. Simons. London : 
Paul Elek Publishers, Ltd., 37-38, Hatton 
Garden, E.C.1. Price 13s. net.—In compil- 
ing this book the author has taken much 
trouble in collecting and collating the widely 
dispersed practical information on the subject. 
In clear, concise language the book deals 
with each aspect of steel casting from the 
raw materials to the final machining, and it 
concludes with some useful sections on steels 
for castings. Students and apprentices will find 
this book very useful, and others concerned with 
the production and use of steel castings will find 
it interesting and informative. 


Sir William J. Larke Medal Prize-Winning 
Papers. London: Institute of Welding, 2, 
Buckingham Palace Gardens, S.W.1. Price 
7s. 6d. net.—The five papers comprising this 
volume were selected from forty-nine papers 
entered for the Sir William J. Larke Medal 
Competition of 1944. The papers, which are 
all of a practical nature, contain much of interest 
to the student of welded design and its applica- 
tion. The papers are as follows :—‘* Some 
Applications of Are Welding, embodying Specific 
Details of Welded Work,” by H. W. Clark ; 
‘Manipulators for Arc Welding, with Special 
Reference to a New Design of a Heavy All- 
Purpose Faceplate Type of 10 Tons Rated 
Capacity,” by R. Drucker; ‘“ Are Welding 
Fabrication from a Practical Point of View,”’ 
by P. Hastie; ‘‘Some Aspects of Production, 
where Arc Welded Fabricated Steel has been 
Introduced into Marine Engineering,”’ by J. R. 
Ferguson; ‘‘Copper Welding as Applied to 
the Repair of Locomotive Fire-Boxes,” by 
G. Foster. 


Forming of Aluminium Alloys by the Rubber 
Die Press. London: Aluminium Development 
Association, 67, Brook Street, W.1. Price ls. 
net.—The use of the rubber die press had 
developed rapidly since its introduction to 
industry, particularly as a result of its adapt- 
ability im meeting the needs of the aircraft 
industry for rapid and economic production. 
This little bulletin describes the principles of 
the process and the latest types of presses and 
tools. Methods of rubber die press work 
described include :—Blanking and piercing ; 
flanging; moderate drawing operations with 
the aid of supplementary rubber pads; and 
means of overcoming springback in heat- 
treated alloys. Detailed instructions are given 
for die design and the making of temporary or 
permanent dies in various materials. The book 
is plentifully illustrated, and includes useful 
tables and graphs. 





BOOKS RECEIVED 


Improving London’s Transport. London: 
Railway Gazette, 33, Tothill Street, S.W.1. 
5s. net. 

Science News. By John Enogat. London: 
Penguin Books, Ltd., Harmondsworth, Middlesex. 
Price Is. net. 

Industrial Experimentation. By K. A. Brownlee. 
London : H.M. Stationery Office, Kingsway, W.C.2. 
Price 2s. net. 

Railways and Their Future. By Lord Monkswell. 
London: Ernest Benn, Ltd., Bouverie House, 
Fleet Street, E.C.4. Price 3s. 6d. net. 

History of Air Navigation. By Arthur J. Hughes. 
London: George Allen and Unwin, Ltd., 40, 
Museum Street, W.C.1. Price 10s. 6d. net. 

Finance for the Engineer. By Gordon Lowe. 
Manchester: Emmott and Co., Ltd., 31, King 
Street West, Manchester, 3. Price 2s. net. 

History of the British Railways During the War, 
1939-1945. By R. Bell. London: The Railway 
Gazette, 33, Tothill Street, S.W.1. Price 25s. net. 

Five Decades of Commercial Road Transport, with 
Inferences About its Future. By E. 8. Shrapnell- 
Smith. London: Institute of Transport, 15, Savo 
Place, Victoria Embankment, W.C.2. Price 2s. 6d. 
net. 
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Fighting Vehicle Exhibition 


No. I1—(Continued from page 78, July 26th) 


MONG the less spectacular but none the less 

important exhibits at the recent Fighting 
Vehicle Exhibition were a number of electrical 
components and other devices representing the 
meticulous attention to detail which is such a 
vital ingredient in the success of a fighting 
vehicle. In the space of a short article it is 
difficult to present a fair picture of the great 
diversity of problems that had to be tackled by 
those sections of the F.V.D.D. and F.V.P.E. 
which were concerned with electrical equip- 
ment and special devices. The following 
examples, however, give some indication of the 
scope of the work and the valuable co-operation 
given by such organisations as the British 
Electrical and Allied Industries Research 
Association. 


Rotary BAsE JUNCTIONS 


In the past a good deal of trouble has been 
experienced with the collector gear of rotary 
base junctions, which perform the function of 
slip ring assemblies for the electrical supplies to 
tank turrets. Due to the very severe operating 
conditions, the conventional pattern of slip ring 
gear has proved to be particularly prone to 














SHOTTER ROTARY BASE JUNCTION 


variable and intermittent contact between the 
brushes and collector rings, causing inter- 
ruption of electrical supply and interference 
with the operation of wireless telegraphic 
equipment. Better results were obtained with a 
rotary base junction which incorporated an 
improved bearing system and silver-faced rings 
with suitably lubricated brushes. At the same 
time, development work was proceeding on a 
completely new collector system which proved 
to be free from contact imperfections, was easy 
to manufacture and required little maintenance. 
The outcome of this work was the introduction, 
after extensive laboratory and field trials, of the 
Shotter type rotary base junction, illustrated 
herewith in its production form. It will be 
seen that the conventional brushes are replaced 
by a number of copper braid collectors. Each 
braided collector rides in the groove of a 
circular slip ring, giving continuous multi- 
point contact over approximately 180 deg of the 
periphery. The ends of each collector are 
carried by the outer arms of a pair of bell-crank 
levers, the inner arms of which are joined by a 
helical spring. This spring, acting on the bell- 
crank levers, keeps the collector under tension 
and in contact with its slip ring. There are 
eight rings and collectors, and the engraving 
shows how the ends of alternate collectors are 
brought out to the tensioning springs on oppo- 
site sides of the assembly. 

Tests showed that slip rings made of com- 





mercial soft yellow brass yielded very satis. 
factory results, since this material used in con. 
junction with copper braid collectors showed 
low frictional resistance accompanied by sub. 
stantially constant contact resistance under 
actual operational conditions. A good deal of 
attention was devoted to the problem of lubri- 
cation with the object of reducing friction 
and contact wear. ‘The most satisfactory results 














PEAK VOLTMETER 


were attained by soaking the braid, prior to 
assembly, in special contact lubricant (oil). 

From the standpoint of reliability, electrical 
and mechanical performance and ease of main- 
tenance, this rotary base junction embodying 
the Shotter current collector system has proved 
to be superior to the earlier forms. With 
advantages such as these the new system may 
commend itself in comparable industrial appli- 
cations where current collection presents diffi- 
culties because of poor contact resulting from 
intense vibration coupled with sudden and 
frequent reversals. 


MEASUREMENT OF SPARKING PLUG VOLTAGES 
AND TEMPERATURES 


Modern sparking plugs are so reliable that 
their satisfactory operation is usually taken for 



































SW 5 Grid Discharge Switch 
8W6 HT Polarity Switch 
8W7 Scale Factor Switch 
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SW1 L.T. On-Off Switch 
SW2 H.T. On-Off Switch 
SW3 Use - Check Switch 
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CIRCUIT DIAGRAM OF PEAK VOLTMETER 


granted, but the continued improvements in 
performance depend largely on the elimination 
of chance in design and manufacture. A 
prominent part in this process is attributable to 
the recently introduced methods for the direct 
measurement of sparking plug voltages and 
temperatures described below. 

ithin certain limitations the Lucas peak 
voltmeter is a very convenient and accurate 
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instrument for measuring sparking plug volt- 
ages on engines while running. The instrument, 
illustrated herewith, is compact and portable, 
with its self-contained 4-volt accumulator and 
50-volt H.T. battery. All that the user has to 
do is to connect an insulated lead from the 
voltmeter to the sparking plug under test, 
earth the instrument case to the engine and 
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THERMOCOUPLE SPARKING PLUG 


wait a few seconds before reading the sparking 
plug voltage directly from the meter which is 
calibrated in kilovolts. 

The voltmeter circuit is shown herewith. 
It consists essentially of a resistance potential 
divider and a triode valve without external leak 
as a rectifier. The high-potential arm of the 


citor remains charged, so that the grid is 
negative with respect to the cathode. The valve 
is then non-conducting and the capacitor charge 
leaks away extremely slowly. As the grid is 
negative with respect to the cathode, the anode 
current is reduced and the change in current is 
recorded by the milliammeter which is backed 
off to read zero in the standing condition. The 
time interval between successive ignition 
impulses is much longer than the duration of the 
impulses so that the meter reading is deter- 
mined by the grid potential in the intervals 
between the impulses and thus a steady reading 
is obtained. 

The charging time constant of the capacitor 
grid cathode circuit is too long. for a single 
impulse to charge the capacitor to peak value, 
but as the ratio of the discharge to the charging 
time constant is extremely large, a train of 
ignition impulses will charge it to peak value in 
a few seconds. With impulses less than 5 kV 
peak the voltmeter as originally designed read 
low, due to the low initial grid conductance of 
the valve, but this has been overcome by insert- 
ing a variable compensating resistance in series 
with the low-voltage arm of the potential 
divider. 

Temperature measurement is carried out 
with the help of Lodge thermocouple sparking 
plugs, which are identical in heat factor and 
performance with standard Lodge plugs of 
similar design. As shown in the accompanying 
illustration, the central electrode is drilled to 
accommodate a fine platinum alloy thermo- 
couple, the hot junction being located within 
tryin of the end of the central electrode. The 
thermocouple is insulated from the central 
electrode throughout its length by glass sleeves, 
but is in metallic contact with the tip of the 
central electrode, so that there is no lag in 
recording rapid changes of temperature of the 
electrode. The thermo-couple wires are secured 
to two terminals marked + and — and these 
are connected by a compensating lead to a 
millivoltmeter having, for preference, a full- 
scale deflection of 12 to 15 millivolts. As long 
as the millivoltmeter resistance is above 400 
ohms the thermo-couple voltage varies linearly 
with the temperature of the hot junction and 
the use of the compensating leads avoids the 
necessity of measuring the cold junction 
temperature. It is, of course, necessary to 
insulate the millivoltmeter from earth when 
taking readings. 

FLaME DETECTORS 

To give a tank crew early warning of a fire 
in the engine compartment it is usual to fit a 
number of flame detectors, suitably disposed 
and connected electrically to an alarm circuit. 
Any sudden rise in temperature in the vicinity 





divider is of the order of 2:5 megohms, so that 
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the ignition circuit is not affected by the volt- 
meter load. The voltage across the low- 
potential arm of the divider is fed to the grid 
of the triode through a 0-001 microfarad 
capacitor. When a positive impulse is applied 
to the voltmeter the grid becomes positive and 
the valve conducts, thus charging up the grid 
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Silvered Contacts 


energise this circuit, which lights a red alarm 
lamp and operates a klaxon. 

A new form of flame detector with a greatly 
improved response characteristic has been 
developed at F.V.D.D. and manufactured by 
the General Electric Company, Ltd. The 
detector, illustrated herewith, is of simple con- 


mounted in a light alloy body and a cage carry- 
ing the thermal element which is in the form of 
a thin copper tube. One end of this copper 
tube is anchored to the cage, while the other 
end is secured to and passes through a flexible 
metal diaphragm and forms the moving contact. 
The fixed contact is formed on the end of the 
insulated terminal block. Under normal con- 
ditions there is small but definite gap between 
these silvered contacts. Because the mass of 
metal in the copper tube is very much smaller 
than the mass of metal in the cage, the tube 
responds to a sudden rise in air temperature 
very much more quickly than does the cage. 
Any sudden temperature rise causes a rapid 
expansion of the copper tube, which closes the 
contact and actuates the alarm circuit. 

When installed, the insulated contacts of the 
detectors are connected in series vid the alarm 
circuit: to the + terminal of a battery whose 
— terminal is earthed. The copper tube is also 
earthed so that. on making contact the alarm 
circuit is completed through the battery. 

Normally the contact gap is so arranged that 
the contacts will fail to close when the air 
temperature is less than 100 deg Cent. Should 
the temperature rise suddenly to 140 deg Cent 
or more the contacts will close and the alarm 
will operate. It is evident that considerable 
control over the sensitivity of these detectors 
can be exercised by suitable adjustment of the 
contact gap during manufacture. 








Cracking in Service of 0.5% 
Molybdenum Steel Steam 
Piping* 

INTRODUCTION 
CasEs have arisen during the past two years 

of cracking in service of 0-5 per cent molyb- 
denum steel steam piping, and the matter has 
become the subject of an investigation by 
Sub-Committee J/E. The Committee hopes 
that its inquiry will lead as early as possible to 
a clear identification of the major factor or 
factors responsible for the cracking experienced, 
and that so far as material may be concerned, 
suitable tests may be found which would enable 
material with’a susceptibility to cracking to be 
excluded from service. 

A survey of the cases of cracking has shown 

that there is room for improvements, and that 

attention to a number of factors is needed to 
reduce the risks in practice. Pending the results 
of its further investigation, the Committee 
would recommend to all concerned with the 
manufacture and use of steam piping for high 
temperatures that attention be given to the 
following measures, the observance of which 
would, in the Committee’s opinion, considerably 
reduce the risk of cracking. These measures 
would be generally advisable in the cases of all 
alloy steel piping in. steam power plant for high- 
temperature service. 

MATERIAL 

Steel Composition —The Committee is not 
justified at this stage in making any definite 
recommendations on steel composition in the 
absence of a clear identification of the factors 
responsible for the cracking experienced and of 
an evaluation of these factors. It recognised, 
however, that industry .is obliged to make 
decisions now on the composition of steel to be 
used for new power stations and for replace- 
ments, and considers that those responsible for 
steel selection should be guided by their own 
experience coupled with data relevant to their 
own particular service conditions. 

It is considered desirable that the nickel and 

copper contents of the steel should be kept as 

low as possible, so as to help the pipe makers 
and fabricators to minimise the rooting of scale. 

Lagging Material——The Committee recom- 

mends, as precautionary measures, that a 

chemically inactive material should be used in 

contact with the pipes in service. 


AVOIDANCE OF RESIDUAL STRESS 


All piping on which welding has been done in 
fixing on flanges or other parts to be given a 


*The British Electrical and Allied Industries 








struction and consists of a terminal block 
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ST. CLOUD BRIDGE OVER THE RIVER SEINE, FRANCE 
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final stress relief treatment involving heating 
to 600—620 deg Cent. and soaked long enough for 
the heaviest section to attain this temperature 
uniformly, followed by slow cooling to 450 deg 
Cent. from which temperature cooling-off may 
take place in still air. 

All bends and corrugated pipes, after fabrica- 

tion, should be normalised and then relieved of 
stress by heating to 600-620 deg Cent. and 
soaked long enough for the heaviest section to 
attain this temperature uniformly, followed by 
slow cooling to 450 deg Cent., from which 
temperature cooling-off may take place in still 
air. 
Particular care must be taken to ensure that 
no surface damage by hammering or other 
causes, which would create local residual stress, 
shall occur after thermal treatment to relieve 
stress has been applied. Hammering when a 
part is under hydraulic test should not be 
allowed. 


Repvucine StREsS CONCENTRATION 


It is highly important that pipes should have 
smooth and undamaged surfaces. Grooves, 
fissures, indentations, hammer marks and other 
irregularities, which would cause stress concen- 
tration, should be prevented or removed. Pipes 
which are to be corrugated should present 
smooth and undamaged surfaces for the 
operation. 

Particular care must be taken in forming 
corrugations to avoid sharp radii and sharp 
changes in surfaced contour, especially at the 
external valleys. 

Notch effects at fillet welds between flange 
and pipe and in other similar cases should be 
avoided or eliminated by machining smooth 
or grinding. 


MINIMISING WORKING STRESSES 


Working stress at operating temperature 
should be minimised wherever practicable by 
making the thermal expansion stresses small 
or negligible. Accordingly the “cold pull 
up” should approach or equal the full 
thermal expansion, and the piping system 
should, where feasible, be designed upon this 
basis. ¢ 

Peaks of high temperature are detrimental in 
their action, in that, while operating, they 
increase thermal expansion stresses and also 
reduce the factor of safety against cracking. 
Every effort should be made, therefore, to 
prevent excessive and variable temperatures. 

Frequent going off and on load, as in “ two- 
shift ’’ working, involves more severe conditions 
than continuous or ‘“three-shift’’ working. 
Where frequent starting and stopping is 
unavoidable, steps should be taken to ensure a 
low rate of heating up of the steam piping 
system. 





t+ The circumferential bending stress at bends, i.e., 
Karman stress, which can make an important addition 
to the circumferential stress due to steam pressure, is 
proportional to the thermal expansion loading. 





An Angle Collet Fixture 


A USEFUL angle collet fixture, adapted 
to a wide range of machining operations, 
is now being made in two sizes, with either 
plain or swivelling bases, by W. H. Marley 
and Co., Ltd., 105, High Road, London, 
N.11. The smaller model takes  collets 
capable of holding stock from jin to jin 
diameter and the larger from }in to l}in 
diameter. 

The fixture consists of an _ accurately 
machined cast iron angle bracket, which can 
be mounted on its base on either of its 
faces to hold work in a vertical or a_ hori- 














SWIVELLING BASE COLLET FIXTURE 


zontal plane in the collet. A small recess 
machined in each face of the bracket regis- 
ters on a similar raised portion of the base 
to give a true setting when the locking 
nuts are tightened. 

A swivelling base, such as we illustrate, 
is graduated in degrees round its entire 
circumference, to permit rapid and accu- 
rate setting in respect to a zero engraved 
on a corner projecting slightly from each 
face of the angle bracket. If required, 
the base can be graduated in special divi- 
sions to. supplement the standard degree 
markings. 

The collet body is an integral part of the 
bracket casting and its central hole is extended 
through the rear face to permit the accom- 
modation of long workpieces. A clearance 
hole is also drilled in the centre of 
the base for the accommodation of long 
work when using the collet in the vertical 
plane. 





St. Cloud Bridge, France 


In a recent issue of THE ENGINEER (June 
28th, 1946) a brief description was given of the 
new Neuilly Bridge over the Seine, carrying 
the important Paris and Versailles highway 
over the river. That bridge is claimed to incor. 
porate the longest welded steel arch in the 
world. Another remarkable welded steel bridge 
for the same highway crosses the Seine at 
St. Cloud. Two views of this structure are 
reproduced above. 

The St. Cloud bridge is of the girder type, 
with seven spans. It has a total length of 
625ft. The end spans are 48ft long, while the 
central spans are 100ft long; the decking is 
98ft wide. A pleasing appearance has been 
obtained by facing the exterior of the girders 
with copper sheet, forming a band with a depth 
of 10ft. This treatment, together with the 
exposed aggregate surface of the supporting 
columns and other concrete work, results in a 
structure of considerable architectural merit. 

Thirteen main longitudinal girders, 5ft deep, 
and a series of transverse frames of the Vieren- 
deel type, used as sway braces, form the main 
structure of the bridge. The material is high- 
tensile steel, weighing in all about 1700 tons, 
assembled by electric welding. Steel speci- 
fication and quality is similar to that used 
for the Neuilly bridge, already described. 

The piers of the bridge, founded on piles, 
consist of solid walls, 7ft thick, up to 2ft below 
water level, where they support three 6ft 
diameter reinforced concrete columns. At 
their tops the columns are interconnected by a 
concrete beam, 5ft deep. 

In a frame structure of the type described 
above, a load applied to any one point in the 
system results in simultaneous bending stresses 
in all longitudinal and transverse members. A 
rigid structure is therefore required, and it is 
claimed that the welded connections contribute 
to the necessary rigidity. In order to take into 
account imperfect welding work, safety co- 
efficients, varying from 0-55 to 0-95, were 
adopted in designing the welded joints. During 
erection, we are informed, the welds were sub- 
mitted to severe tests, which gave satisfactory 
results. Radiographic control of welds was 
used on a wide scale. Some 2000 films were 
taken on the site during erection, and about 
5000 during fabrication in the shops. 

The bridge was constructed by the Schneider 
concern and the Delattre and Frouard Company. 








Ark TRAFFIC CONFERENCE IN STocKHOLM.—An 
international air traffic conference, attended by 
eighty delegates from fifteen nations, has just been 
concluded in Stockholm. Consideration was given 
to technical problems relating to peacetime air 
traffic, such as safety in the air, meteorological 
questions, salvage service and systems of navigation. 
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Jet Engines for Flying Speed 
Recor 


WE illustrate in the accompanying engraving 
a Rolls-Royce ‘* Derwent V ” jet engine, similar 
to those now being fitted to R.A.F. Gloster 
“Meteor” aircraft of the High-Speed Flight, 
on test at the maker’s works at Derby, in pre- 
paration for the forthcoming attack on the world 
speed record. 

It will be recalled that the existing record 
of 606 m.p.h. was gained for Great Britain last 
November, when two “ Meteor ”’ aircraft, fitted 
with similar jet engines, both attained speeds 
of more than 600 m.p.h. On that occasion there 
was a difference of only 3 m.p.h. between the 
average speeds of the two aircraft, with only 
cruising power being taken from the engines. 
This time the available thrust from each engine 
will be increased from 3600 lb to 4200 Ib, though 
the whole of this thrust may not be used on the 
record runs, since at speeds approaching that of 
sound the limiting factor is at present con- 
trollability rather than power output. 

Severe tests are applied by Rolls-Royce, Ltd., 
before clearing jet engines for such runs. The 
engine for the 1945 record runs was tested for 
one hour, in cycles of 5 min at 30001b thrust 
and 2 min at 4000 1b thrust, corresponding to 
the record run. Thirty consecutive cycles were 
completed before the engines were cleared for 
flight. For this occasion the clearance tests 
have been even more stringent. No fewer than 
sixty cycles, consisting of 2 min at 30001b 
thrust, 2 min at 3500 1b thrust and 1 min at 





** DERWENT V’’ 


4200 lb thrust have been completed. This test 
is deemed to be equivalent to opening-up, 
turning and a full-speed run over the course 
sixty times, or fifteen complete attempts at 
the record of four runs each. In addition, the 
test engine has done twelve cycles of 5 min at 
the full thrust of 4200 Ib, equivalent to flight 
at more than 600 m.p.h. for one hour. We are 
informed that the condition of the engine when 
stripped after these tests was found to be 
perfect. 

Some interesting figures with regard to the 
performance of the “‘ Derwent V ” engine have 
been issued. At 600 m.p.h. it consumes more 
than 2 tons of air per minute, equivalent to 
exhausting the air from a 12ft square ordinary 
room in 1$ sec. The engine is but 43in in 
diameter and weighs 12501b; it is claimed to 
have the highest power to weight ratio of any 
aero-engine in service in the world. Accelera- 
tion from its idling speed of 2600 r.p.m. to full 
speed of 15,000 r.p.m. takes less than 4 sec, in 
itself a remarkable figure, as it implies accelera- 
tion of the impeller blade tips to a speed of 
1100 m.p.h., faster than the speed of a rifle 
bullet, in this short time. 





JET ENGINE ON TEST 


It is understood that the engines for the 
record attempt are quite standard, and have 
been taken from the assembly line. They differ 
from the ‘‘ Derwent V” engines used last 
November only to the extent of the latest pro- 
duction modifications, such as the use of 
improved metals in certain parts, in, for 
example, the turbine blading. 








A Transportable Boiler Unit 


THE accompanying engraving shows a trans- 
portable water-tube boiler unit developed by 
International Combustion, Ltd., for use in con- 
nection with transportable power stations 
intended for providing emergency power service 
in the devastated areas of Europe. Beyond 
their wartime uses these units are particularly 
adapted for the development of sites where 
power supply is not 
immediately available. 

The unit has a two- 
drum water-tube boiler 
with all the neces- 
sary equipment and 
water - conditioning 
apparatus. It has an 
evaporative capacity of 
approximately 35,000 Ib 
of steam per hour, 
and is arranged for oil, 





coal or dual firing in a combustion chamber 
which is built over the stoker. The stoker 
is of the louvre type, and the oil burners 
are mounted on the front casing. 

A superheater of the horizontal gridiron type 
gives a final steam temperature of 680 deg. Fah. 
for the turbine, and a saturated steam supply is 
made available for the evaporators and other 
auxiliary plant. 

As the boiler is designed for transport to site 
on rail or road vehicles, severe restrictions on 
overall dimensions and weight are automatically 
imposed. The boiler is shipped in five sections 
complete with supporting steelwork, and the 
sections are of such a size that they can be 
accommodated within the Berne international 
railway loading gauge. None of the five sections, 
consisting of stoker, lower portion of supporting 
structure, combustion chamber, pressure parts 
and economiser, weighs more than 25 tons. 
Each section is designed for manceuvring into 
its working position by an erection structure 
provided with the unit. 

The plant is designed for the utmost flexi- 
bility as regards fuel supply, and should the 
coal available be of an inferior grade, full boiler 

















output may be obtained by supplementing the 
coal with oil fuel. The coal is dumped alongside 
the boiler, and a portable conveyor feeds it into 
the stoker hopper. The oil fuel equipment com- 
prises a complete set of pumping and heating 
units, together with storage and settling tanks, 
and this equipment is self-contained, so 
that fuel can be taken directly from tank 
wagons. 

The power unit, consisting of a- 2500-kW 
direct-coupled turbo-alternator complete with 
condenser and air ejectors, is mounted on a 
common girder structure. It weighs about 
60 tons and is designed to pass the international 
loading gauge on a low-loading wagon, or, 
alternatively, road wheels can be fitted to the 
girder structure on which the set is mounted. 
The complete plant is designed to operate, if 
required, without weather protection, the feed 
pumps, evaporator, heater and evaporator pump 
being housed under the feed tank. 

We understand that the company is prepared 
to supply boiler plants of the transportable type 
suitable for turbo-alternator outputs of up to 





BOILER PLANT ERECTED AT MAKER'S WORKS 


5000-kW capacity, which is considered at 
present to represent the limit for transport- 
able plant. 








Tue “ Stetza Poraris.”—The Gétaverken ship- 
yard at Gothenburg has recently completed the 
refitting of the well-known Norwegian cruising 
vessel, M.Y. “‘ Stella Polaris,’’ of 5000 gross tons. 
The “Stella Polaris’? was built by the same 
Swedish shipyard in 1927. During the occupation 
of Norway this vessel fell into the hands of the 
Germans, who used her as a depot ship, and when 
the Norwegians recovered her after the German 
surrender she was in a very damaged state. She 
was towed to Gétaverken, where she has undergone 
extensive repairs. Most of the plates above the 
water line have been removed and straightened, 
and some plates under the water line have been 
similarly treated. The vessel has also been pro- 
vided with a new bridge and a new navigation 
house, equipped with the latest navigating aids. 
On the promenade deck the deck house has been 
extended aft, thus providing a spacious dancing 
saloon. The rebuilt ‘Stella Polaris” has 
accommodation for about 190 passengers, all in 
first-class cabins. 
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A Piston-Grinding Machine 


A PISTON-GRINDING machine, recently de- 
veloped by Arthur Scrivener, Ltd., Tyburn 
Road, Birmingham, is illustrated in the 


FIG, 1—PISTON 
accompanying engravings. It is designed 
to impart an oval form to the piston skirt, 
The diameter across the thrust faces is slightly 


FiG. 2—WORK HEAD AND SPINDLE 


greater than that across the gudgeon pin axis 
to ensure that, as the piston heats up under 


GRINDING MACHINE 





working conditions, it forms a true circle. This 
avoids necessity for re- . 
moval of much of the 
bearing surface of the 
piston which takes place 
in the general practice 
of relieving the metal 
round the gudgeon pin 
bosses. At the same time 
the machine imparts a 
slight taper down from 
the bottom of the skirt 
to immediately below 
the lands of the lowest 
piston ring groove. It 
is claimed by the firm 
that the machine pro- 
vides the only means 
of generating a taper 
from an, irregular out- 
line to a true circle and 
capable of producing a 
piston form which will comply with desirable 
theoretical considerations. 

On the machine the whole of the work- 
holding assembly—see Fig. 2—comprising table, 
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work spindle, and driving motor, is arranged to 
pivot slightly on the horizontal plane about a 
point situated approximately under the face- 
plate A carrying the piston. On to the rotating 
work spindle is keyed a cam B of suitable con- 
tour for the piston. This cam revolves against 
a fixed abutment C, so that as the work spindle 
rotates the piston and 
table swing inwards and 
outwards according to 
the particular portion 
of the skirt diameter 
which is being presented 
to the grinding wheel 
O. In this manner each 
of the boss portions of 
the skirt is suitably 
relieved, the exact 
amount of such relief or 
ovality being accu- 
rately determined by the 
contour of the cam. 

As the lands of the 
piston head are usually 
machined below size, the 
work is located on the 
face plate so that the 
lands project beyond the 
face of the grinding 
wheel. The amount of 
taper on the skirt is 
conveniently and accur- 
ately controlled by 
sliding the cam along its 
splined work spindle. At the same time the 
fixed abutment roller is moved to correspond. 
The further this cam is moved from the work, 
the smaller the amount of taper ground on the 
skirt. The pivoting point is also moved in 
fixed relationship to the cam controlling the 
ovality. 

The hollow work spindle has a quick-acting 
draw bar and wrist pin for driving the work, 
which are operated by a hydraulic cylinder 
and quick-release pin at the rear of the machine. 
The spindle is driven from a 1 h.p. electric 
motor fitted with,a three-speed pulley. Move- 
ment of the work head from and towards the 
grinding wheel for the purpose of loading and 
unloading is effected by a suitably shaped cam 
plate operated by a hydraulic slide, similar to 
the system employed in the firm’s controlled- 
cycle centreless grinding machine. Pistons 
up to 6in diameter with a maximum length of 
6in below the lands can be ground on the new 
machine. 
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Drawing-Office Radius Curve 


An example of the use to which cellulose 
acetate plastic can be put is illustrated by a new 
device designed to aid draughtsmen, which has 
been put on the market by E. N. Mason and 
Sons, Ltd., of Arclight Works, Colchester. The 
device, known as the “‘ Arclight ” radius curve, 
is shown in the accompanying engraving. As 
may be seen, it is an aid to the drawing of 
small-radius curves and the marking of their 
centres. As already mentioned, it is made of 
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cellulose acetate, which has excellent dimen- 
sional stability and is particularly trans- 
parent. Two models are available, one giving 
15 radii in fractions of an inch, from in to 


jin, the other 13 radii in decimals of an inch, 
from 0-05in to 0: din. 

The device is claimed to save much time, as 
the need to draw small-radius arcs constantly 
recurs in mechanical and other drawings. It 
is simple in use; any one of the radii may be 
readily selected and the device placed in its 
appropriate position to draw the segment 
required. A clear view of the whole drawing is 
obtained. Small holes at the centre of each 
circle may be used to mark centres. Another 
advantage lies in the aid it gives to uniformity 
of execution in an original drawing, for small. 
radius ares may be drawn in pencil equal in 
strength to straight-line work. The device is 
useful in a variety of ways ; for example, trying 
the effect of a given radius, trials of fillets on 
castings, or as a radius gauge for measuring 
the radii of existing machine parts. 

Each circle is clearly marked with its size and 
is purposely made with an allowance of 0-002in 
for the thickness of the pencil point. A concave 
central boss, with a knurled grip, readily 
permits the device to be rotated and held down 
to the board whilst drawing the radius. We 
have received a sample of the device from the 
makers. It is well made and should provide, 
we believe, a very useful addition to the 
draughtsman’s set of instruments. 








Railway Accidents Report for 
1945 


Ir is shown in the annual report for 1945 of 
the Chief Inspecting Officer of Railways that 
train accidents of all kinds resulting in more 
than three hours’ delay numbered 363, of which 
155 were caused by human failure and 133 by 
defective rolling stock, track or apparatus. Of 
the 45 passengers killed in train accidents, 41 
met their death in the Bourne End accident, 
one at Esher and three at Northwood. The 
liability to casualty among passengers on rail- 
ways was one killed in some 43 millions carried, 
and among railway servants one fatality in about 
23 million passenger and freight train miles 
worked. 

Tn accidents connected with the movement of 
railway vehicles, exclusive of train accidents, 
89 passengers were killed. Of this total, 67 
fatalities occurred in falling from platforms and 
trains, and when entering or alighting from 
trains. It is stated that these accidents were 
due largely to misadventure or were caused 
by want of caution on‘ the part of passengers 
themselves, There were 163 fatalities among 
railway servants in movement and non-move- 
ment accidents. Of these, 53 were killed while 
working on the line and 107 while walking or 
standing on the line. Special attention is 
drawn: to the latter figure, 21 more than in 
1944, as the worst feature in the year’s record. 
The report states that speeds will tend to rise, 
and it is a very serious matter that the majority 
of these accidents resulted from want of indi- 
vidual caution, momentary theughtlessness, 
and disobedience of safety rules. 

During the year passenger travel, as repre- 

sented by journeys, was 4:3 per cent greater 
than in 1944 and 11-8 per cent greater than 
in 1938. There was much overcrowding on 
trains and a considerable increase in the average 
length of passenger journeys. 
Total fatalities were 436 in all movement on 
rail during 1945, the lowest recorded for the 
six years 1940-45 and 19 per cent less than the 
peak in 1941. Surprise is expressed that the 
number was not greater, having regard to the 
traffics handled and the strain of wartime con- 
ditions and difficulties. The report adds that 
the fatalities in train accidents, when analysed, 
afford no justification for thinking that the 
high standard of safety has been impaired, nor 
as regards the run of exceptional train accidents 
early in 1946 is there any indication of some 
general and remediable cause. 








Tue Hawxressury River Brivce.—The new 
bridge over the Hawkesbury River, New South 
Wales, was opened to traffic on July Ist. Some 
account of the work on the new bridge was pub- 
lished in THz ENGINEER of January 12th, 1945. 
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HE Minister of Supply has made the Control 
of Iron and Steel (No, 52) Order, 1946, and the | coke prices, wages and other costs. 
Control of Bolts, Nuts, &c, (No. 12) Order, 1946, 
which came into operation on August 14th, 1946. 
These Orders provide for higher maximum 
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. Tungsten metal powder 


.. Foundry and forge pig iron 


. Cylinder and refined irons... 
. Refined malleable pig iron... 
. Cold blast pig iron. ; ‘i 
.. Blast-furnace ferro- ‘manganese 
.. Spiegeleisen ... > aes 
. Foreine Incots 


. Billets, &c., re-rolling 


. Billets, &c., 


. Gun billets 


. AtLvoy Srexn Wire Rops 


’ 
. STAINLESS STEEL AND LRon 


. SHELL STEEL 


. Hieu-Speep STEEL Dritt Rops 


. Wire Rops 


... Bars, sections and plates 
ae oss ; 
. Military bridge sections 


. Light rails 


. Pit props 


. Cold rolled Sete me 

. Glazing tees . ; 

. Sash and caseme nt sections 
. Gate channels ne 


. Bright drawn flats 


. Uneosted steel sheets 
. Electrical sheets ... 


. Cellactite sheets ... 
. Robertsons sheets 


... Blaekplates ... 


Iron and Steel Prices 





Product. Remarks. 


Frerro-ALLoys— 


Reduction of 4d. per lb of Mo content 
Reduction of 34d. per lb of W content in 
98/99 per cent powder 


Ferro-molybdenum 


Pic TRon— 


Increase of 5s. 6d. per ton and 8. Wales 
Zone price adjusted 

Average inerease of approx. 5s. 6d. per 
ton and certain quality extras also 


Hematite pig iron eT 
Hematite pig iron extras ... 


inereased 
.. Low-phosphorus foundry pig iron Increase of 5s. 6d. per ton 
. Staffordshire blast-furnace low- Ditto 
phosphorus foundry pig iron 
. Scotch foundry pig iran oa Ditto 


Increase of 3s. per ton 
Increase of 3a. per ton 
Increase of 2s. 6d. per ton 
No change 

No change 

Increase of 7a. 6d. per ton 


BiLLets, BLooMs AND SLABS— 


Basis increase of 5s. per ton; extras for 
bright drawing and forging quality 
increased 

Basis increase of 5s. per ton ; size extra 


forging 
for basic quality up to Sin. established 


. Blooms to Admiralty specification Large sizes increase of 5s. per ton 


Small sizes inerease of 9s. 6d. 
Increase of 5s. per ton 
Increase of 7 per cent 


per ton 
Tube steel billets 


Inereased by varying amounts according 
to quality and section ; extras for heat 
treatment and reeling increased 


ALLoY STREL BILLETs AND Bars 


Increased by varying amounts according 
to quality 


Increase of 12} per cent average 


Increased in line with steels of similar 
quality 


HicuH-Speep STEELS AND Svus- 
STITUTES 


No change 


No change 


TINPLATE AND SHEET Barks Increase of 5s. per ton 


Increase of 7s. 6d. per ton 


Heavy Street Propucrs— 


Increase of 5s. per ton 
Increase of 5s. per ton 


Steel sheet piling 
Inerease from 5s. to 9s. 6d. per ton 


RalIts— 


Increase of 5s. per ton 


Heavy rails ... 
Increase of 9s. 6d. per ton 


CoLLieRY ARCHES AND ACCESSORIES— 


Increase of 10s. 6d. per ton 


Colliery arches and accessories... 
eis Increase of 3 per cent 


Rg-ROLLED STEEL PRODUC TS— 


. Bars, sections and hot rolled strip Basis inerease of 9s. 6d. per ton ; certain 


extras increased 
Increase of 15s. 3d. per ton 
Increase of 9s. 6d. per ton 
Increase of 9s. 6d. per ton 
Increase of 9s. 6d. per ton 


Brieur SreEL— 


Bright carbon steel bars Basis increase of 29s. 9d. per ton ; certain 
extras revised 


Ditto 


SHEETS-—— 


Inerease of 17s. 6d. per tom 
Increase of 27s. 6d. per ton 
Increase of 17s. 6d. per ton 
Surcharge inereased from 35 to 37 per cent 
Surcharge increased from 24 to 26 percent 


Galvanised steel sheets 


TInPLA?PE, TERNEPLATE, AND. BLACKPLATE— 


Inerease of Is. 9d. per box basis, allow- 
ance for lights and bulk packing 
increased 

Increase of 17s. 6d. per ton 

Increase of 3s. 6d. per box 

Increase of £1 16s. 8d. per ton 


Tinplates 


Tinned sheets 
Terneplates ... 





Schedule 
No. 


59 


96 


97 
98 


99 


50@. ... 


101 


102 
103 
104 


105 


107 


109 





.. Gas list tubes and fittings .. 


. Commercial hot finished tubes 


. Steel pipes to B.S.8. 534 

. Hot rolled earbon steel hollows.. 
. Perkins tubes 

. Loose flange tubes and fittings... 


.. Hot finished steel boiler tubes ... 
. A.P.1. line pipe 


. Steel conduit tubes 


.. Cold-drawn mechanical tubes 
.. Cold-drawn boiler tubes... 

.. Admiralty cold-drawn boiler tubes No change 
. Cold-drawn electrically welded No change 


. Electrically welded tubing... 
. Aircraft steel tubing ... 


.. Austenitic CrNi tubing = 2 
... Austenitic CrNi tubing for welding No change 
. Hot and cold-drawn tubes to Hot finished tubes increased by from jd. 


... Malleable iron pipe fittings. x 
. Vertically east and spun iron pipes Increase of from 2d. to 6s. 1d. on vertically 


. Cast iron drain pipes to B.8.8. 437 
. Cast iron drain pipes —- 
. Angle cast pipes . 


. Mild steel wire and 5s 3 
. Florists’ wire : “ 
.. Stitching wire Ss 
. Scaffold lashings ... 
.-. Conerete mesh... 
. Brake cable and fine steel strand 
- Special patented wire : 
. Wire netting : 
.-. Wire nails... 
- Chain link fencing 


. Patented steel roping ‘wire... 
... Locked coil ropes 2 
. Wire ropes ... 
. Steel forgings (Joint Schedule No. 
1] 


. Steel forgings, FF Schedule 
. Crank axles and parts ov 


. STEEL CASTINGS... 


. Railway tyres and axles 


. Wheels and axles, wagon ... .. 
. Railway dise centres and brake Increase of 24s. 6d. per ton 


. Wheels and axles, carriage 


. Railway coil springs ... 


. Rainwater and soil pipes 


. Rainwater and soil pipes (N. 


. Cast iron brake drums 


. Merchants’ consolidated price ... 


... Old and waste material 
SO. 5: 





finished products have been, where necessary, 
increased by amounts which reflect the effect 
of the increases in pig iron and semi-finished 
steel, as well as the increase in direct processing 
and delivery costs. The Orders also free wrought 
iron in any form and cemented carbide hard 
prices necessitated by increases in railway rates, | metal tool tips from control. 


The maxi-}| The following is a list of Related Schedules 


mum prices of the main qualities of pig iron are | Nos. 1 to 110 inclusive, lodged under the Control 
increased by from 4s. 6d, to 6s. 6d. per ton, and | of Iron and Steel.(No. 52) Order, 1946, together 
of heavy steel by 5s. per ton. 





Prices of more! with an outline of the alterations involved :— 


Product. temarks. 


‘uses, Prees AND Firrincs-— 
» 


Gross discounts reduced by from 1} to 2 
per cent 


. Commercial hot finished Schon (gas Gross discounts reduced by from 1} to 1} 


per cent 
Increases of from 20s. to 25s. per ton ; 
galvanising extra increased by £1 per 


list sizes) 


(other than gas list sizes) 


ton 
. Hot finished seamless tubes (to Increases of from 20s. to 32s. 6d. per ton ; 


B.8.8. 806B) gneians extra increased by £1 per 
ton 

Increases of from 5d. to 7s. 
according to size 

Increases of from 17s. 6d. to 45s. per ton, 
according to size 

Increases of $d. and 4d. per foot, accord- 
to size 

Discounts reduced by from 2} to 3} per 
cent 

Discounts reduced by 4 per cent 

Increase of from }d. to 54d. per foot, 
according to size 

Percentage additions to list increased by 
from 1 to 34 per cent 

te change 
No change 


73d. per foot, 


tubing 

No change 

No change 

Aircraft stainless tubes ... ... No change 

12 per cent chromium stainless No ehange 
tubes 

No change 


to 4d. per foot ; cold-drawn no change 
Average increase of approx. 3} per cent 
No change 


Admiralty specifications 
Tube and pipe joints ... 


east, and Id. to Is. 8d. on spun iron 
pipes ; specials increased by 7s. 6d. per 
t 


on 
Inerease of 1 per cent 
Increase of 1 per cent 
Increase of 7s. 6d. per ton 


and specials 


Wire anp Wrre Propucts— 


Increase of 10s. per ton 

Increase of 1}d. per dozen Ib 

Increase of 10s. per ton 

Increase of 6d. per dozen 

Increase of 15 per cent 

Various increases consequential on wire 

Inerease of 10s. per ton 

Increase of 6 points 

Increase of 2 points 

Schedule revised, average increase approx. 
12} per cent 

Increase of 10s. per ton 


Various increases consequential on wire 


ForGiIncs— 

General increase of 7 per cent and further 
increase in certain types 

Increase of 7 per cent 

No change 

Additional prices lodged for certain heavy 
vehicle chassis castings 

RAILway TyrRES, WHEELS AND AXLES— 

Inerease of 22s. 6d. per ton on tyres and 
17s. 6d. per ton on axles 

Increase of approximately 4 per cent 


van wheels 

Inerease of apprex. 4 per cent 
SpRincs— 

Increase of I3s. 6d. per ton 


Laminated railway springs 
a Inerease of 13s. 4d. per ton 


Tron Castincs— 


and } 
gutters 


. Wall gutters, j,in., Jin., and ¥ in. 
thick 


Ireland) Increase of | per cent 


... Wall gutters, jin. thiek 
106 ... 


Rainwater, soil and gutter con- 
nections 
No ehange 


MIscELLANEOUS— 

Increase of 5s. per ton on heavy and re- 
rolled products, in addition to effect of 
general price changes 

No change 


Delivery, I.0.W. and N.I. No change 
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Industrial and Labour Notes 


British Interests in Czechoslovakia and 
Poland 


The Board of Trade announces that 
the question of claims for compensation to be 
awarded to British owners of property which 
may be affected by recent nationalisation 
measures in Czechoslovakia and Poland has 
been the subject of exchanges between the 
British Government and the Governments of 
those countries. The British Government is 
now willing to represent such claims to Czecho- 
slovakia and Poland, and, in addition, is willing 
to receive and forward claims for war loss and 
damage which will be considered by the Polish 
War Compensation Office. 

To assist the United Kingdom representative 
in making and pursuing the claims, a register 
of British property rights and interests in 
Czechoslovakia and Poland is being established. 
Persons having any assets in the two countries 
should therefore register them in order to 
facilitate such action as may be possible in 
their interests. Poland covers the territories 
at present being administered by the Govern- 
ment of the Republic of Poland. 

Registration will be accepted from (a) bodies 
of persons incorporated or constituted in the 
United Kingdom, and (6) British subjects 
whose normal place of residence is in the United 
Kingdom, or elsewhere if facilities for registra- 
tion are not available locally. The arrange- 
ments relate to assets of the following classes :— 
Immovable property, such as premises of all 
kinds ; movable property ; rights and interests 
in property ; claims of a monetary nature, such 
as commercial debts, bank balances, &c.; and 
stocks, shares, debentures and securities other 
than those issued by State and municipal 
authorities. The register will be kept in the 
Trading with the Enemy Department, 24, 
Kingsway, London, W.C.2, to which address 
application should be made for the appropriate 
forms indicating the class of asset to be 
registered. 


Employment of Disabled Persons 


An announcement by the Minister of 
Labour says that orders have been made 
under the Disabled Persons (Employment) 
Act, 1944, whereby, from September Ist, the 
standard percentage under the quota scheme 
for the employment of disabled persons is to 
be raised from 2 per cent to 3 per cent. This 
has been done after consultation with the 
British Employers’ Confederation, the General 
Council of the Trades Union Congress and the 
National Advisory Council on the Employment 
of the Disabled. 


The Persian Oilfields 


A statement issued last week by the 
Foreign Office says that H.M. Government has 
thought it well to place on public record the 
fact that the Persian oilfields and refineries, the 
development of which was accorded high priority 
during the war, contributed materially to Allied 
victories on all fronts. As Persian oil has a 
vital réle to play in the future welfare of the 
peoples of the world, the statement records that 
the British Government will encourage any 
practicable measures designed to raise still 
further the standard of living of Persian em- 
ployees and workers of all categories. Much 
has already been achieved in various directions. 
With regard to housing, for instance, although 
there was some inevitable interruption in 
building during the war, many thousands of 
houses for Persian staff and workmen have 
been constructed, and the Anglo-Iranian Oil 
Company has a programme of further building 
in hand, as well as other forms of social welfare. 
The Government wishes it to be known that, 
in the completion of welfare and housing 
schemes, every assistance will be rendered to 
the Anglo-Iranian Oil Company, so far as is 
practicable in the light of present deficiencies 
of materials. 
The Government regards the new Labour Law 
introduced by the Persian Government as an 





important step, and attaches particular value 
to the development of harmonious relationship 
between management and labour, as well as 
between British and Persian staff. The pro- 
vision in the new law of machinery for indus- 
trial conciliation is particularly welcomed, and 
itis hoped that it will enable the Anglo-Iranian 
Company and its Persian workers to settle 
amicably and constitutionally any points which 
may be in dispute. 

The statement adds that the Persian oil 
industry provides a field for the continuance 
of fruitful co-operation between Great Britain 
and Persia, to the benefit of both, and the 
British Government intends to play its part in 
any direction in which its help can be of value. 


A Five-Day Week 

Beginning on August 26th, the Renold 
and Coventry Chain Company, Ltd., is intro- 
ducing a five-day working week for all employees 
at its Manchester and Coventry works. The 
standard hours in these works will thereby be 
reduced from forty-seven to forty-three a week 
by eliminating work on Saturday mornings. 
Wage rates and piecework prices are being 
adjusted by the company to yield the same 
earnings as hitherto. The company’s central 
office at Manchester and its branch offices will 
be closed on Saturday mornings. 

It is of interest to note that the late Hans 
Renold, the founder of the company which pre- 
ceded the present one, was amongst the first of 
the engineering employers in Manchester to 
introduce a forty-eight-hour week in 1896. 


Strike in the Gas Industry 


On Wednesday, August 7th, approxi- 
mately 2000 men of the maintenance staffs at 
the London gasworks of the Gas Light and 
Coke Company began an unofficial strike over a 
claim for a wage increase to 3s. an hour for 
skilled craftsmen and less for lower grade 
workers. The strike committee has stated 
that negotiations for wage increases started 
during the war, but that the demands were 
not pressed until last summer. 

Certain concessions offered by the employers 
are said to be under consideration by the 
unions, and union representatives have un- 
successfully urged the men to return to work 
pending further negotiations. In view of the 
stoppage of maintenance work, the company’s 
stocks of gas diminished rapidly over the week- 
end, and to ensure that available gas might be 
employed for cooking, industrial undertakings 
were asked to cease using gas. Street lighting 
in various parts of London was also curtailed. 

A meeting of the Federation of Gas Employers 
and of the unions whose members are involved 
in this unofficial strike was held at the Ministry 
of Labour on Monday last. 


Iron and Steel Prices 


In December, 1945, the general level 
of finished steel prices was increased by 
approximately 5 per cent in order to take 
account of the changes in costs and to enable 
the special wartime arrangements for securing 
output from higher cost producers to be termi- 
nated. But the increase was not sufficient in 
itself to cover the entire increase in costs, 
although it was estimated that with the pro- 
spective improvement in foreign ore supplies, 
together with greater efficiency of working and 
improved labour supply, prices might be held 
at this level if there were no further important 
cost changes. 

Commenting on the subject of increased 
costs in the latest issue of its statistical bulletin, 
the British Iron and Steel Federation says that 
the Board of Trade index for iron and steel for 
June, 1946, was 47-5 per cent above the average 
for 1938, and that the price of coking coal has 
risen 127 per cent since the beginning of 1939, 
whilst coke prices are now 138 per cent above 
the 1939 level. The rise in railway rates on 
July Ist has involved an increase averaging 
3s. in the cost of each ton of finished steel, and a 
wage increase of 7s. a week at the end of June 


has added approximately 5s. a ton to the cost 
of heavy steel products and correspondingly 
more for re-rolled and further finished products, 
With regard to imported ore, savings have been 
realised, the fuel consumption per ton of basic 
pig iron having been reduced from 23-04 ewt 
of coke in 1945 to 21-70 cwt in April, 1946. It 
is necessary, however, to increase the price 
charged to the iron and steel industry for 
foreign ore to bring it more closely into line 
with the current f.o.b. prices for Mediterranean 
and Swedish ores. The Federation points out 
that to meet all these increases in costs it is 
difficult to avoid an adjustment of steel prices, 
although the efforts of all concerned in the 
industry are directed towards ensuring the 
maximum stability of prices. 

On Wednesday last the Control of Iron 
and Steel (No. 52) Order, 1946, was pub. 
lished by H.M. Stationery Office, authorising 
certain price increases which are set out on 
page 153 of this issue. 


Technical Mission to the Caribbean 

A technical mission will be leaving 
this country shortly on a three months’ tour of 
the oilfields and refineries in Trinidad, Vene. 
zuela and Colombia. The object of the visit is 
to study on the spot the complex equipment and 
methods used in the production of petroleum 
and its refining processes, a study which will 
enable British industry to understand the many 
problems and assist manufacturers here to take 
a bigger part in meeting the needs of this vast 
industry. 

Before the war America supplied the bulk of 
all drilling and refining plant, although several 
firms in this country were interested in supply- 
ing various portions of equipment to the petro- 
leum companies. For this reason the Council 
of British Manufacturers of Petroleum Equip- 
ment was formed and numbers nearly 25) 
British engineering firms, which have at sorne 
time supplied portions of equipment for use in 
drilling and refining plant. The Council’s main 
aim is the development in this country of 
specialist equipment required by the oil industry 
in the field and refineries. 

Although all the personnel of the present 
mission are members of the Council, the mission 
is purely a private one, organised and financed 
by the members themselves. 

In June, 1945, the United Steel Companies, 
Ltd., received an invitation to send technical 
representatives to Venezuela, but it was felt 
that the problems which might be experienced 
in the oilfields were not altogether metallurgical 
ones and might be coupled with the question of 
design of the particular plants. It was further 
felt that such a visit would not benefit British 
industry as a whole, and those firms interested 
in the developments that might take place. 
For this reason the matter was placed before 
the Council and the present mission is the result 
of negotiations between the United Steel Com- 
panies, Ltd., the Council and its member firms. 
The Royal Dutch Shell group of companies, in 
collaboration with others who have Caribbean 
interests, is arranging to make the present visit 
as comprehensive as possible, and the oil com- 
panies in membership with the Council are also 
greatly interested in the whole project. It may 
also be mentioned that the Ministry of Fuel and 
Power and the Export Development Depart- 
ment of the Board of Trade are supporting the 
mission to the fullest possible extent. 

Mr. G. R. Bolsover, director and chief metal- 
lurgist of Samuel Fox and Co., will lead the 
mission, the other members of which will be Mr. 
E. E. Allen, Industrial and Engineering De- 
velopment Association; Mr. D. H. Carter, 
Head, Wrightson Processes, Ltd.; Mr. A. G. 
Ellison, petroleum equipment department, 
Yorkshire Copper Works ; Mr. E. T. Forestier, 
Newman, Hender and Co., Ltd.; Mr. E. F. E. 
Howard, Hayward, Tyler and Co., Ltd.; Mr. 
F. Kenyon, William Kenyon and Sons, Ltd; 
Mr. H. Martin, Murex Welding Processes, Ltd.; 
Mr. F. Pritchard, British Oilfields Equipment 





Company ; Mr. G. H. Thorne, Dawnays, Ltd. 
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French Engineering News 


(From our French Correspondent) 
Paris, August 9th 


The S.N.C.F. has published an account of its 
reconstruction effort, in which it states that 
almost the whole of its rail network (about 
40,000 km) is once more being used, after 
having been reduced to only 18,000 km at the 
liberation. Out of the 2603 bridges and 
viaducts destroyed, 2370 have been restored ; 
45 out of the 70 obstructed tunnels have been 
cleared ; 3950 out of 4870 km of track destroyed 
have been re-established; and 10,260 track 
installations of various kinds have been re- 
paired out of the 14,040 destroyed or removed. 


Electric traction was re-established on all 
lines even before the bridges were functioning, 
810 km of contact rail having been repaired 
out of the 977 km destroyed. Owing to the 
destruction of twenty sub-stations, most of 
which have not yet been repaired, accumulation 
of traffic causes serious reduction in tension, 
thereby slowing traffic. 

The rolling stock position was also very 
serious at the liberation. Much had been 
destroyed or carried off to Germany, and the 
remainder was suffering from heavy and 
incessant wear. Three immediate steps were 
taken: (1) to repair damaged material as 
quickly as possible, (2) to repatriate rolling 
stock from Germany, (3) to order new stocks 
from France and abroad. Although much has 
already been achieved, it is regarded as a 
modest step in the reconstruction of the railway 
network. Much of the construction is of a 
temporary nature, and results in slowing down 
traffic. 

In the next ten years an important pro- 
gramme has been decided upon. Modern 
installations will remove existing speed limita- 
tions ; present tracks will be improved to take 
heavy wagons, while increasing the speed limit ; 
about 100 goods station centres will handle the 
increased traffic, and they will be linked by 
speedy goods trains with a capacity of 850 tons 
and a speed of 105 km per hour. A network of 
goods stations with the most modern equipment 
is also foreseen. Depots and workshops will be 
regrouped to facilitate maintenance and repairs. 
A great electrification plan includes 5605 km 
to be electrified by 1955, employing 1507 
electric locomotives, with an annual con- 
sumption of 1900 million kilowatt-hours. The 
annual fuel saving is expected to reach 2,700,000 


tons. 
* * * 


An interesting exhibition of telecommunica- 
tion equipment has been organised by the 
Compagnie Générale d’Electricité, the Lignes 
Télégraphiques et Téléphoniques, the Société 
Alsacienne de Constructions Mecaniques and 
the Société Anonyme de Télécommunications, 
on the occasion of the International Consultative 
Committee Telephone Conference (C.G.1.T.). 
Graphs are shown outlining the structure 
of long-distance telecommunication networks, 
the extent of destruction and_ reconstruc- 
tion already effected. The main feature, 
however, is the presentation of new material 
including mobile transmission apparatus, which 
can be installed without the necessity of solder- 
ing. The material is interchangeable for the most 
part, particularly the repeater devices, terminals 
and signalling systems. The apparatus includes 
several special measuring devices, including 
hypsometers, oscillators, &c. Great attention 
has been paid to size and the reduction of space 
necessary to installations. For example, 192 
different pieces of apparatus can be installed 
on a panel 4-80m long and 3-50m high. 
There has been a large measure of standardisa- 
tion in recent apparatus construction. It is 
claimed that distortion in transmission has 
been reduced to 3 per cent. Particularly 
noticeable were teleprinters, both full-page and 
band, by the Société Alsacienne. New high- 
frequency insulated cables also attracted con- 
siderable attention. The exhibition showed 
that, in spite of great difficulties, French 
telecommunication engineers have made much 
progress during the past two years. 





Notes and 


Rail and Road 


Duat CarriaGEways.—According to a written 
reply by the Minister of Transport there are in 
Great Britain 385-35 miles of road constructed 
as dual carriageway, distributed as follows: 
—Trunk roads, 176-44 miles ; Class I roads, 131-43 
miles ; Class II roads, 25-50 miles; Class III and 
unclassified roads, 51-98 miles. 

TrarFic Sicns.—The British Road Federation 
hopes to publish early in November an illustrated 
book dealing with traffic signs. The book, which 
deals with the methods of signposting from earliest 
times and all over the world, will be illustrated 
with entirely new photographs and drawings, show- 
ing the right and wrong ways of approaching the 
important subject of traffic signs, which has so direct 
a bearing upon the question of road safety. 

Tue Late Mr. S. H. WarreELecc.—We note with 
regret the death on August 2nd of Mr. S. Herbert 
Whitelegg, M.I. Mech. E., M.I. Loco. E., who retired 
from the service of the London, Midland and Scottish 
Railway in 1943. He was sixty-four years of age. 
Mr. Whitelegg entered the service of the London, 
Tilbury and Southend Railway in 1900, and later 
became resident mechanical engineer of the Tilbury 
section of the Midland Railway. In 1928 he was 
appointed works manager of the L.M.S. locomotive 
works at Horwich, and in 1937 was transferred to 
St. Rollox as works superintendent for locomotives, 
carriages and wagons. 

Rattway Recerpts.—The returns of the four 
British main line railway companies and the 
London Passenger Transport Board for the four 
weeks ended July 17th show that passenger receipts 
were £17,854,000, compared with £19,007,000 for 
the corresponding period of 1945. Merchandise 
receipts were £8,011,000, a decrease of £1,155,000, 
compared with July, 1945, but coal and coke traffic 
receipts at £4,061,000 showed an increase of 
£132,000 over the July, 1945, figure. It should be 
noted that the period covered by the latest statistics 
includes two weeks of the increased railway charges, 
which came into operation on July Ist. 

L.M.S. Locomotives.—The London, Midland 
and Scottish Railway announces that the three 
standard ‘‘ Pacific’ type express locomotives to 
be built at Crewe works during this year will be 
named “City of St. Albans,” ‘‘ City of Stoke-on- 
Trent,” and ‘‘ City of Hereford.” With the allo- 
cation of these names, the L.M.S. will have twenty 
locomotives, Nos. 6235 to 6243 inclusive and Nos. 
6245 to 6255 inclusive named after cities on its 
system. The “ City ’ locomotives are the largest 
and fastest L.M.S. passenger locomotives. The first 
was built in 1937 to meet the need for a high-speed 
service between London and Glasgow, and hauled 
the pre-war “ Coronation Scot” express over the 
401-4-mile route in 64 hours, at an average speed 
of 61-7 m.p.h. A maximum speed of 90 m.p.h. 
was observed, although the locomotive was capable 
of greater effort, and on one occasion during a test 
run a speed of 114 m.p.h. was attained. 


Air and Water 


SweEDEN’s SuHip Exports.—During last year 
exports of Swedish-built ships amounted to sixty- 
two vessels, aggregating 243,570 gross tons. Of 
these, Norway received five steamers, thirty-five 
motorships and one fishing vessel; two small 
steamers were delivered to Greece, one motorship 
to Portugal and one to Argentina. The Faroe 
Islands took delivery of two fishing vessels, whilst 
fourteen fishing vessels went to Iceland and one to 
South Africa. 

SHIPBREAKING ScraPp.—According to The Iron 
Age, the American ship-breaking industry is a 
potential source of 12 to 15 million tons of ferrous 
scrap during the next few years, apart from war- 
ship tonnage, about which statistics are not avail- 
able. The shipbuilding industry of the U.S.A. is 
said to have constructed about 50 million tons 
deadweight of merchant shipping during the war, 
thereby consuming roughly 20 million tons of steel, 
apart from naval construction. Mass ship-breaking 
operations are now in progress. 

H.M. Arrcrarr CarrRiER ‘ Cotossus.’’—The 
transfer of H.M. Aircraft Carrier ‘‘ Colossus ” from 
the British Navy to the French Navy was effected 
at a ceremony at Portsmouth on August 6th, 
attended by the British Prime Minister, Mr. Attlee, 
and the French Ambassador, Monsieur Massigli. 
The ‘ Colossus,” which was launched in 1944, is a 
light fleet carrier of 17,200 tons displacement, with 
a speed of 42 knots, and carrying forty-two aircraft. 
She has been lent to the French Navy for five years 
to assist in the reconstruction of the French Naval 
Air Service. 











Memoranda 


————————— 


B.O.A.C. ExtTENsION Pians.—In a statement 
made during last week, Lord Knollys, Chairman of 
British Overseas Airways Corporation, outlined 
plans for the extension of overseas air routes. It 
was hoped, he said, to put the British-built “‘ Tudor 
I” aircraft on to the North Atlantic route early 
next year, operating with ‘ Constellations” in 
building up services between London and New York 
and London and Montreal. The “ Springbok ” 
service, now operating four times weekly between 
London and Johannesburg, is to be increased in 
September to five times weekly, and from October 
to the end of the year to six times weekly. The 
‘* York” aircraft on this service are being fitted 
for day and night operation, and it is hoped that a 
schedule of 39} hours for the run will be main- 
tained. A direct United Kingdom and East Africa 
service is also being planned, and the “ Dragon ” 
route to China is to be opened in the present month 
with a weekly flying-boat service from London to 
Hong Kong, via Bangkok. The new Egyptian 
Airways Corporation is expected to start operations 
before the end of the year, and will take over the 
existing B.O.A.C. service to Cairo. Lord Knollys 
said that in the last three months B.O.A.C. had 
operated approximately 1300 services a month on 
forty-six routes, with an average of 17,000 passengers 
and 200 tons of cargo monthly. 


Miscellanea 

Borors Works TERCENTENARY.—The Swedish 
Bofors steel and armament works has just cele- 
brated the 300th anniversary of its foundation. 
The celebrations included an exhibition showing 
products, machinery and equipment of many kinds, 
ranging from water wheel driven hammers, said to 
have been used in 1646, to heavy propellers and 
triple turret guns intended for Sweden’s two new 
7000-ton cruisers. The guests invited to the cele- 
brations also inspected the company’s new sub- 
terranean workshop. 

ScoTLAND MINES AND QUARRIES INSPECTION.— 
The Ministry of Fuel and Power states that the 
Scotland Mines and Quarries Inspection Division 
has now been divided into three districts comprising 
East Scotland, West Scotland and Ayrshire. Each 
district is in charge of a district inspector, and a 
divisional inspector takes charge of the three 
districts for purposes of co-ordination and super- 
vision. The change has been made in accordance 
with the recommendation of the Royal Commission 
on Safety in Coal Mines in favour of a larger number 
of smaller inspection districts. 


‘““THEe TRAINING OF AN ENGINEER.’’—We have 
received from W. C. Holmes and Co., Ltd., of 
Huddersfield, the well-known chemical plant 
designers and manufacturers, a booklet, entitled 
‘*The Training of an Engineer,” which has been 
produced for the benefit of intending apprentices. 
It opens with an historical outline of the firm, 
followed by concise illustrated descriptions of its 
products and the various manufacturing depart- 
ments. The main section of the book on apprentice 
training describes the objects of the Huddersfield 
Engineers’ Training Association and its work in 
training young engineers, with which the firm is 
closely concerned. 

Tue Urrecat Fatr.—The a itumn exhibition of 
the Utrecht Fair will take place at Utrecht from 
Tuesday, September 10th, to Thursday, Septem- 
ber 19th, and it is expected that, amongst the 
many Dutch and other manufacturers, several from 
this county will be present. Special travel arrange- 
ments are being made by our Netherlands repre- 
sentative, Mr. S. H. Hartog, and readers who may 
wish to take advantage of these should communicate 
immediately with Mr. Hartog, at 9, Radnor Lodge, 
Sussex Place, London, W.2 (Telephone, Padding- 
ton 2151). THe ENGINEER will be exhibited, and 
arrangements are being made for an _ editorial 
representative to visit the Fair. 


INDUSTRIAL DIAMONDS FROM CANADA.—The last 
instalment of a £44 million shipment of industrial 
diamonds from Montreal to the Board of Trade 
recently arrived by air at London Airport. This 
instalment represents the balance of a war reserve 
of 12 million carats built up in Canada in 1943 to 
feed precision engineering industries turning out 
war material for the United Nations. The return 
of the balance of 7} million carats, delivery of which 
was completed by air in six weeks, means that the 
variety of tool stones available to British industry 
will be increased. The Board of Trade states that 
after checking and sorting at the offices of the 
Diamond Corporation, Holborn Viaduct, the dia- 
monds will be returned to the British, Belgian and 
Portuguese companies who contributed them 
towards the United Nations war reserve. 
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Forthcoming Engagements 
Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the 'y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institution of Electrical Engineers 
Saturday, August 17th.—NortTH-EasTERN STUDENTS: 
Visit to the Short-Circuit Testing Station of A. 
Reyrolle and Company at South Drive, Hebburn. 
2 p.m. 
Saturday, August 24th—SovurH Mipuanps StTuDENTs: 
Visit to the Film Studios at Denham. 2.30 p.m. 
Institution of Mechanical Engineers 
Saturday, August 24th—-N. WESTERN GRADUATES: 
Visit to Metropolitan-Vickers Electrical Company, 
Ltd., Trafford Park, Manchester. 
_ Institution of Mining and Metallurgy 
ber 25th.—Visit to the Anhydrite 
Mine’ Sulphuric Acid Plant and Sulphate Plant at 
Billingham, Co. Durham. 
Institution of Naval Architects 
es Wednesday and Thursday, September 24th, 25th 
26th.—Glasgow Autumn Meeting. 
International Technical Congress 
Monday, September 16th to Saturday, September 21st.— 
International Technical Congress at Paris. 
London Association of Engineers 
Saturday, August 24th.—Visit to Kodak, Ltd., Weald- 
stone, Harrow, Middlesex. 3 p.m. 
Stephenson Locomotive Society 
Saturday, August 17th.—Visit to Crewe Works, followed 
by lineside traffic observation, L.M.S.R. 9.30 a.m. 
Saturday, August 3lst.—Morning visit to Derby Works, 
L.M.S.R. Running Sheds in afternoon. 
a September 14th.—Visits to Stewarts Lane and 
Nine Elms Running Sheds, Southern Railway. 
Monday, September 16th.—Visits to Running Sheds at 
Carlisle, L.M.S. and L.N.E.R. 
Saturday, September 21st.—Visit to Cowlairs Works and 
Running Shed, L.N.E.R. 
Institute of Marine Engineers 
Saturday, August 31st.—Visit to the National Physical 
Laboratory. 
Tuesday, September 10th.—85, Minories, E.C.3. 
Presidential address by Sir Amos L. Ayre. 5 p.m. 
Saturday, September 28th.—Visit to John I. Thornycroft 
and Company, Ltd., Reading. 
Tuesday, October 8th.—85, Minories, E.C.3. ‘ Notes 
on Steam Jet Refrigeration for Marine Purposes.”’ 


Ltd., 











W. Sampson. 5p 
Saturday, October 19th.- 


-m. 
—Visit to J. and E. Hall, 


Dartford. 








Personal and Business 


Mr. R. J. Haut has been appointed a director of 
British Insulated Callender’s Cables, Ltd. 

Mr. T. W. Y. ALDERTON has been appointed a 
director of Pearson and Dorman Long, Ltd. 

Mr. JaMEs B. THom has been appointed European 
traffic manager of Canadian National Railways. 

Mr. G. N. SmrBert has been appointed an addi- 
tional director of Richardsons, Westgarth and Co., 
Ltd. 

Mr. S. J. WHyBRow has been appointed a director 
and deputy general manager of the Stirling Boiler 
Company, Ltd. 

Mr. W. L. Lentz has been elected vice-president 
in charge of manufacturing of the Montreal Loco- 
motive Works, Ltd. 

Mr. R. W. J. Mackay, A.M.I.E.E., has been 
appointed chief assistant electrical engineer, Depart- 
ment of Railways, New South Wales. 

COMMANDER Murray Gordon Epwarps, R.N. 
(Ret.), has resigned from the board of Smith’s Dock 
Company, Ltd., on account of ill-health. 

Mr. W. R. SEwarp has been appointed manager 
of the marine motor and motor-boat sales depart- 
ment of John I. Thornycroft and Co., Ltd. 

Ruston AND Hornssy, Ltd., announce the 
return of their Midland branch office to Chamber of 
Commerce Buildings, New Street, Birmingham, 2 
(telephone, Midland 2811). 

Mr. Derek J. Price, B.Sc., a research student 
of the South-West Essex Technical College, has 
been awarded a Commonwealth Research Fellow- 
ship, which he will hold at the University of Pitts- 
burgh from September, 1946. 

Mr. W. T. MarsHAatt, B.Sc., A.M. Inst. C.E., 
technical officer of the Institution of Structural 
Engineers, has been appointed by the University 
Court of St. Andrews to the Chair of Engineering 
and Drawing, University College, Dundee. 

THE AssociIATED EQUIPMENT Company, Ltd., and 
Leyland Motors, Ltd., have already announced 
their decision to pool all their resources relating to 
trolleybuses. A private company to deal with the 
matter has now been registered under the title of 
British United Traction, Ltd., with offices at 
Hanover House, 14, Hanover Square, London, W.1 
(telephone, Mayfair 8561). The two parent com- 
panies wish it to be known that all inquiries con- 
cerning trolleybuses should be directed to that 
address. 


Launches and Trial Trips 


Matina, oil burner cargo steamer; built by 
Alexander Stephen and Sons, Ltd., for Elders and 
Fyffes, Ltd.; length 420ft, breadth 574ft, depth 
35ft, gross tonnage 7000. Engines, double-reduc- 
tion geared turbines. Launch, June 27th. 


St. CLEMENT, motor cargo ship; built by Hall, 
Russell and Co., Ltd., for the North of Scotland and 
Orkney and Shetland Steam Navigation Company, 
Ltd.; length 170ft, breadth 31ft, depth 18ft 6in. 
Engines, developing 960 b.h.p., supplied by British 
Polar Engines, Ltd. Launch, June 26th. 


British EarL, motor tanker; built by Swan, 
Hunter and Wigham Richardson, Ltd., for the 
British Tanker Company, Ltd.; length 490ft, 
breadth 61ft 9in, depth 34ft lin, 12,250 tons dead- 
weight. Engines, Swan, Hunter-Doxford single 
set of four-cylinder, opposed-piston. Launch, 
June 28th. 


PaTELLA, motor bitumen carrier; built by 
Harland and Wolff, Ltd., for the Anglo-Saxon 
Petroleum Company, Ltd.; length 483ft, breadth 
59ft, depth 34ft, 11,800 tons deadweight. Engines, 
Harland-B. and W. four-cycle, crosshead type, 
with eight cylinders, 650mm bore by 1400 mm 
stroke. Launch, June 28th. 


REGENT TIGER, motorship; built by Swan, 
Hunter and Wigham Richardson, Ltd., for the Oil 
Tank Steamship Company, Ltd.; length 500ft, 
breadth 67ft 3in, depth 35ft 9in, 15,000 tons dead- 
weight. Engines, Swan, Hunter-Doxford, opposed- 
piston diesel of single-acting, two-stroke type, 
with four cylinders developing 5350 i.h.p. at 
110 r.p.m. Launch, July Ist. 


Evcap1iA, motor cargo ship; built by Barclay, 
Curle and Co., Ltd., for the Anchor Line, Ltd.; 
length 497ft 6in, breadth 64ft, depth 42ft 8in, 
10,250 tons deadweight carrying capacity. Engines, 
Barclay, Curle-Doxford, balanced opposed-piston, 
reversible type, with six cylinders of 670 mm bore 
by 2320mm stroke, developing 6800 b.h.p. at 
116 r.p.m. Trial trip, July 8th. 


built by Burnt- 


MALTESE PRINCE, cargo liner ; 
for the Prince 


island Shipbuilding Company, Ltd., 
Line, Ltd.; length 334ft 6in, breadth 46ft 6in, 
depth 27ft Yin, 3500 tons deadweight. Engines, 
three-cylinder, two-cycle, opposed-piston, Doxford 
diesel of 2240 i.h.p. at 120 r.p.m., with cylinders 
560 mm bore by 2160 mm combined stroke. Launch, 
July 29th. 


NERITOPSIS, motorship; built by the Blyths- 
wood Shipbuilding Company, Ltd., for the Anglo- 
Saxon Petroleum Company, Ltd.; length 46ft, 
breadth 59ft, depth 34ft, 12,200 tons deadweight. 
Engines, Burmeister and Wain four-cycle, single- 
acting diesel, with eight cylinders, 650 mm bore by 
1400 mm stroke, developing 3300 b.h.p., supplied 
by John G. Kincaid and Co., Ltd. Launch, July Ist. 


BritisH ADMIRAL, single-screw motor tanker ; 
built by Furness Shipbuilding Company, Ltd., for 
the British Tanker Company, Ltd.; length 
490ft 10in, breadth 61ft 9in, depth 33ft Ilin, 
12,250 tons deadweight. Engines, single-screw, 
four-cylinder, Doxford, opposed reversible oil, 
cylinders 600 mm bore by 2320 mm stroke, develop- 
ing 3100 b.h.p.; supplied and installed by Richard- 
sons, Westgarth and Co., Ltd. Launch, July 16th. 


Wave PremIER, single-screw turbine tanker ; 
built by Furness Shipbuilding Company, Ltd., for 
the Admiralty ; length 490ft 10in, breadth 64ft, 
depth 35ft 6in, 11,835 tons deadweight. Engines, 
geared turbine of 6800 s.h.p., with two Foster 
Wheeler type tube boilers and two auxiliary 
cylindrical boilers, supplied by North-Eastern 
Marine Engineering Company, Ltd., and installed 
by Richardsons, Westgarth and Co., Ltd. Launch, 
June 27th. 








Rust PREVENTATIVES.—We have received from 
Croda Ltd., Snaith, Goole, particulars of the firm’s 
rust preventative and rust-removing materials. 
The three rust preventatives are known as ‘‘ Prevok,” 
** Bicro”’ and “ Proil.” The first of these materials 
is based on a heat-treated Lanolin solution dissolved 
in a hydrocarbon solvent and when applied to 
metallic surfaces slowly dries to form a thin tough 
skin, which is sufficiently strong to resist the 
ordinary friction imparted by storage or transport. 

‘ Bicro,”” also made with a Lanolin base, gives a 
hard film of the lacquer type and has quick-drying 
properties. It is claimed to be particularly suitable 
for small parts subject to considerable handling. 
* Proil ” has the tough properties of the two other 
materials, but is compounded with a rust-inhibitive 
oil, which results in a non-drying oily finish having 
good lubricating properties. Each of the materials 
may be applied by dipping, spraying, brushing or 
injection, and they can be removed by normal 
solvent degreasing methods or wiping down with 





petrol or paraffin. 





Reports on German Industry 


Limited qeenee of copies of the reports of Intelligenc, 
Obj Sub-C tt on German Industry listed 
below can be obtained from H.M. Stationery Office at the 
prices stated. 

No. of 
report. 





Post 
free, 
8. d, 


Title. 


B.1.0.8.: 
560 Distillation of Phenols at I.G, 
Farben Fabrik, Wolfen 
The German Phosphorus Indus. 
try at Bitterfeld and Piesteritz  § 
Interrogation of Dr. Loahfert, 
Rhenania Phosphat Werke, 
Brunsbuttelkoog, Germany 
German Domestic Gas a 
Industry : e 


562 


Ing. A, 


Metallurgical Coke: Dr. 
A.G., 


Thau, Didier Werke 
Berlin .. 

Report on | High- Vv roltage Switch- 
gear 

Study of Metallurgical “Coke | 
Developments in Methods of 
Production and Testing, Roechl- 
ing sche Stahlwerke Voelkingen, 
Saar 

Profile Milling and. Tool- Grinding 
Machines, Deckel Munich.. 
Industrial Safety in Germany 


Aircraft : Paris Zone ... “a- 

Gesellschaft fuer Geratebau : Ix. 
perimental Station for the Study 
of Electrical Means for Accele- 
rating Projectiles — 


‘ 
Antimony Smelting Industry 

A New Coke Breaker . 

German Steel Drum Industry 
Drop Forgings Industry 
Ampoule and Vial-Making Ma- 
chines: Improvements and De- 
velopments in Germany 

Visits to Radio some ts in Ger- 
many ... 

Resistors and Fixed Capac itors 
Produced in Germany ; 
Design and Operation of Tele- 
graph Apparatus and Tele- 
printer Switching Systems in 
Germany sass 


Fischer-Tropsch Plant of Hoesch 
Benzin, A.G., at Dortmund, 
Germany 

Electrically Ope rated ‘Copy “Mill- 
Machine: Mueller and nna 
G.m.b.H. ; 

Design of Ace style “ne me vlinder r 
Filling Plants in Germany, 1945 

Acetylene Generator Designs in 
Germany, 1945 ... 

Light Sensitive 
Materials 

Survey of the 
facturers of Pressure 


Reproduction 
Leading Manu- 
Vessels ... 
German Military Water Supply 
Equipment : Research and De- 
velopment ... 

Recovery of V anadium from Iron 


and Steel Plant Slags. 
German Oil Refineries... 








Books of Reference 

Engineers’ Handbook. First edition. 
Edited by J. M. Labberton. London: McGraw- 
Hill Book Company, Ltd., Aldwych House, W.C.2. 
Price 40s. net.—This new book is the outcome of an 
attempt to revise the volume of the same name 
edited by the late Commander F. W. Sterling and 
published in the United States in 1920. The con- 
tents of the original handbook were so completely 
out of date it was decided to produce an entirely 
new volume. Other than the original section on 
reciprocating steam engines, all the information is 
completely new, and much that is of value to the 
marine engineer has been reprinted from the fourth 
edition of the ‘‘ Mechanical Engineers’ Handbook.” 
It contains some 2000 pages of detailed data, tables 
and drawings supplemented by a comprehensive 
index. 

Manual of Mechanical Power Transmission. 
Edited by E. L. Parry, A.M.I. Mech. E. London: 
Trade and Technical Press (Power Transmission), 
Ltd., 65, Chancery Lane, W.C.2.—The second 
edition of this book of reference has been completely 
revised and includes a number of new chapters. 
As with the previous edition, the book has been sub- 
divided into sections, each of which is clearly 
indicated by projeeting index tabs to facilitate rapid 
reference. These sections are as follows :—Bear- 
ings, belting, belt jointing, chain drives, com- 
pressed air, couplings and clutches, gears, hydraulics, 
pulleys, rope drives, shafting, V belts and ropes 
and miscellaneous, concluding with a buyers’ 
guide and a comprehensive index. This book will 
be a useful source of reference to all works plant 
engineers and managers. 
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Marine Radio Navigation Trials 

Tur Ministry of Transport has arranged with 
the Decca Navigator Company for experimental 
operational trials on board merchant ships of 
the Decca system of radio navigation (the 
Decca Navigator). A “ chain ”’ of Decca trans- 
mitting stations enables a ship, by means of @ 
special radio receiver and charts overprinted 
with a special pattern of lines, to establish its 
position in a certain area around the stations. 
Such a ‘‘ chain” (using radio frequencies pro- 
visionally assigned) has recently been estab- 
lished by the company. for the experimental use 
of the Royal Navy during survey and mine- 
sweeping work in the Thames Estuary and parts 
of the North Sea, and the Ministry of Transport 
has taken advantage of the existence of this 
“chain ’’ to test the usefulness of the system 
to the mercantile marine. For this purpose the 
Admiralty has arranged to produce the neces- 
sary “ latticed ” charts for the areas around the 
Thames Estuary and extending to the coast of 
Denmark and the Straits of Dover in the south, 
and the company is making Decca receivers 
available to a certain number of merchant ships 
trading in those areas. The ships’ officers will 
be asked to give their comments on the system 
and to answer a questionnaire concerning its 
suitability for use in the Merchant Navy. Con- 
currently with these operational trials, scientific 
tests are being carried out to determine the 
accuracy of the system at different distances 
from the transmitting stations and the areas in 
which the system can be relied upon by day and 
by night respectively. Continuous transmis- 
sions from the Decca stations began on July 
18th and the trials are expected to last some 
months. The object is to enable the Ministry, 
in conjunction with the Departments con- 
cerned with radio navigational aids for aircraft, 
to assess the value of the system, as at present 
operated, in relation to other systems of radio 
navigational aid which are being developed and 
tried. At present the Decca system can be 
used only by ships which start their voyages 
within the area of coverage, but the company 
is investigating the possibility of modifying the 
system so as to provide what is known as “ lane 
identification,’ which will enable a vessel to 
determine its position on first entering the area 
of coverage of any chain of stations. No final 
estimate of the value of the system can be made 
until a satisfactory form of “‘ lane identification”’ 
is in operation, and the eventual adoption of 
the Decca or any other method of radio naviga- 
tional aids will also depend upon securing by 
international agreement the radio frequencies 
which it requires. 


Public Lighting Exhibition and 


Conference 


Ir is announced by the Association of Public 
Lighting Engineers that an exhibition of street 
lighting apparatus and equipment will take 
place at the Central Hall, Westminster, London, 
8.W.1, from Tuesday, September 10th, to 
Thursday, September 12th. Already thirty- 
nine firms have announced their intention of 
taking part in the exhibition. There will also 
be a conference, at which papers will be read 
and discussed. The conference on Tuesday, 
September 10th, will open at 11 a.m. and will 
be preceded by an organ recital at 10.15 a.m. 
The opening meeting will be addressed by the 
Minister of Transport, Mr. Alfred Barnes, who 
will declare the exhibition open. In the after- 
noon, at 2 p.m., an extraordinary general 
meeting of the Association will take place for 
members and junior members only. At 
2.30 p.m. the annual general meeting will 
be held, and the President, Mr. W. N. C. 
Clinch, M.I.E.E., inducted. After the Presi- 
dential Address the President will give a 
reception at the Connaught Rooms at 6 p.m. 
On Wednesday morning, September 11th, the 
first paper will be read at 10 a.m. by Mr. E. C. 
Lennox, M.I.E.E., of Newcastle-upon-Tyne, 
on “ Public Lighting—Administration,” and at 
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11.15 a.m. Mr. Ronald Parker, of Aberdeen, 
will read a paper on ‘‘ The Public Lighting Engi- 
neer.”’ At 2.45 p.m. Mr. Edward Fryer, Secre- 
tary of the Automobile Association, will read a 
paper on “ Street Lighting from the Motorists’ 
Point of View.” At 3.45 p.m. the exhibits in 
the exhibition hall will be inspected, and in the 
evening, at 7.30 p.m., a tour to inspect lighting 
installations will take place. On Thursday, 
September 12th, the conference will be resumed 
at 10 a.m., when Mr. Crawford Sugg, B.Sc., 
M. Inst. Gas. E., will present a paper. The 
annual luncheon of the Association will take 
place at the Connaught Rooms at 1 p.m., and 
the principal guest will be Mr. W. 8S. Morrison, 
K.C. At 3.30 p.m. the conference will be 
resumed with a lecture and demonstration by 
Mr. Davies, following which alternative visits 
to Watson House, Fulham, 8.W., and the 
Tilumination Laboratory of the General Electric 
Company, Ltd., at Wembley, have been 
arranged. 


Exhibition of Pure Science Collections 


AFTER seven years of storage due to the war, 
it is welcome news that a selection of the most 
interesting and historically important objects 
from the Pure Science Departments has been 
brought together on the first floor of the Science 
Museum. Included are many unique and irre- 
placeable exhibits illustrating the history and 
development of all branches of science within 
the scope of the Museum. In the Astronomy 
Section, terrestrial and celestial globes illus- 
trate the disposition of the earth and heavens, 
and the fine and elaborate orrery made by 
Thomas Wright in 1733, and once the property 
of George III, is again on view. Galileo and 
Newton are represented by replicas of their 
telescopes, which can be contrasted with illus- 
trations of work on the giant 100in and 200in 
American telescopes of to-day. The fine red 
vellum telescope made by Christopher Cock in 
1673 is included in the Optics Section, where 
Robert Hooke’s famous compound microscope 
of 1675 is also on view. In the Photography 
Section the fiftieth anniversary of the cinema is 
commemorated by early devices introduced 
before the use of celluloid film became general. 
The Chemistry Section includes exhibits show- 
ing how the artificial dye industry originated in 
this country in 1856. Instruments used in the 
first principal triangulation of the British Isles 
are shown in the Surveying Section, together 
with a representative collection of theodolites 
arranged in historical sequence. Among ex- 
hibits relating to sound are a series showing the 
development of the gramophone from the first 
Edison phonograph of 1877 to the modern 
electrical reproducer (which will be heard in 
operation daily); also exhibits showing how a 
gramophone record is made and how sound is 
recorded and reproduced in a sound film. 


Disposal of Government-Owned Ships 


In a Journal note of March 29th we sum- 
marised results of tendering for the Groups I 
and II of Government-owned ships. The 
Ministry of Transport has now notified all 
tenderers of the results of the tendering for 
vessels and miscellaneous craft in the second 
invitation to tender for Government-owned 
and chartered tonnage, which was issued on 
May 2nd. A total of 562 vessels and craft was 
offered, and 405 of them have now been disposed 
of by sale, charter or sub-charter. Of the ships 
and craft remaining, very few are new deep-sea 
vessels, most of them being small vessels or 
miscellaneous craft, such as barges or floating 
cranes. The vessels were offered in four groups. 
Ships in the first group consisted of the newer 
deep-sea ships, and tendering for purchase was 
open to anyone qualified to own a British ship. 
Transfer from United Kingdom registry to other 
British Commonwealth registry was permitted 
in replacement of a wartime loss. Forty ships 








out of eighty-six were sold for a total of 











£4,886,500, which was over 10 per cent in excess 
of the basic prices placed on them. Restrictions 
in the second group limited tendering to the 
British Commonwealth, but there was no 
restriction on transfer within the Common- 
wealth. Seventy-three of the 125 vessels were 
sold for £1,346,000, or over 20 per cent in excess 
of the basic prices. The third group was 
subject to no restriction to tenderers or to 
registry and consisted of miscellaneous craft 
of many kinds, including barges, floating 
cranes and small tugs. In this group 224 craft 
out of 323 were sold for £1,282,000. In most 
cases in this group no basic price was fixed. 
Sales of all types of vessels and craft have 
realised £7,500,000. 


Reorganisation of the Electricity 
Supply Industry 


TuxE Incorporated Municipal Electrical Asso- 
ciation, which represents 348 local authority 
electricity undertakings in Great Britain and 
Northern Ireland, comprising 95 per cent of all 
local authorities owning electricity under- 
takings, at a well-attended extraordinary 
general meeting, held at Caxton Hall, West- 
minster, on Thursday, August 15th, 1946, 
passed the following four resolutions practically 
unanimously after a very full discussion :— 
“That the Minister of Fuel and Power, having 
intimated the Government’s intention with 
regard to the electricity supply industry, this 
Association declares its willingness to co-operate 
with the Government in arriving at the best 
form of reorganisation and administration of the 
industry.” ‘“* That, it being part of the declared 
policy of the Government to transfer the owner- 
ship and control of the generating stations and 
main transmission lines to a central body, this 
Association approves the principle, subject to 
suitable safeguards, and recommends that such 
body be the Central Electricity Board.” 
“That this Association approves the principle 
of public ownership of the whole of the elec- 
tricity supply industry, and considers that in 
the best interests of the consumers and of the 
nation the maximum amount of local authority 
administration and control be ensured on the 
distribution side of this vital public service.” 
“That the Council, through its appropriate 
Committee, be empowered to meet the Minister 
to submit and discuss.the foregoing resolutions.” 
Following upon these resolutions it is expected 
that further consultations with the Minister 
will take place in the near future. 


Loch Carron Distribution Scheme 


On Saturday of last week, August 17th, the 
North of Scotland MHydro-Electric Board 
published their distribution scheme No. 10 for 
the supply of electricity to the Loch Carron and 
Loch Kishorn districts of Ross and Cromarty. 
This is an area where all but three houses 
depend on paraffin lamps for lighting. Two 
hundred and fifty of the 257 potential con- 
sumers live in crofts or cottages. When the 
scheme is completed electricity supplies will be 
available to 90 per cent of the people in the area. 
The Board will bring electricity from the Nostie- 
bridge power station of the Lochalsh scheme to 
Stromeferry. A submarine cable, } mile long, 
will cross the Loch Carron narrows to Strome- 
more. A branch line will follow the shores of 
Loch Carron south-west to Ardnoaskan. The 
main lines will follow the road north-west to 
Wester Slumbay, Lochcarron (Jeantown), Kirk- 
ton, Strathcarron and Achintee. Spur lines 
will supply New Kelso and Tullich. Other lines 
will branch from Lochcarron and follow the road 
through the narrow pass of Cumhaig a’ Ghlinne 
to Northglen, finally branching at Ardarroch 
to Courthill House and Achintraid. The tariffs 
will be the Board’s block tariff of 6d., 1d and 
$d., which will be operative while power is 
supplied by diesel generators, until hydro- 
electric development takes place in the area, 
when it will step down to the lower tariff of 
5d., $d. and 3d. 
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Historic Researches” 


No. XVIII—CHEMICAL ELEMENTS AND ATOMS 
(Continued from page 138, August 16th) 


John Dalton, 1766-1844, was born at Eagles- 
field, Cumberland, where his father farmed and 
wove woollens while his mother sold stationery. 
He received his early education from his father 
and at the local Quakers’ school. When twelve 
years old he himself began work as a school 
teacher. Two years later he was employed 
assisting his father on the farm and continuing 
his studies, principally mathematics. In 1781 
he became assistant to a cousin, who had a 
school for boys and girls at Kendal. In 1785 
his cousin retired and Dalton became joint 
manager of the school with his elder brother 
Jonathan. He remained at Kendal for twelve 
years, teaching and himself studying Latin, 
Greek, mathematics and natural philosophy. 
Dissatisfied with his prospects, he applied for, 
and obtained in 1793, the post of teacher of 
mathematics and natural philosophy at the 
New College, Manchester. He retained that 
position until 1799, when the college removed 
to York. Thereafter he set up for himself as a 
private tutor, a situation in life which he was 
content to occupy for the rest of his existence. 
Among his pupils was J. P. Joule. Dalton’s 
earlier publications covered a wide field. In 
1793 he published his ‘‘ Meteorological Observa- 
tions and Essays.’ During the following year 
he contributed to the Manchester Literary and 
Philosophical Society a paper entitled “‘ Extra- 
ordinary Facts Relating to the Vision of 
Colours,” in which he gave the first account of 
the phenomena associated with colour-blindness. 
He himself could distinguish only three colours, 
blue, purple and yellow. Other papers to the 
same Society followed on rain and dew, the 
origin of springs, heat, steam, the colour of the 
sky and the reflection and refraction of light. 
In 1801 he published a work entitled ‘ The 
Elements of English Grammar.” During that 
year he began to turn his attention increasingly 
towards chemistry. The first hint of his law of 
multiple proportions was given in a paper which 
he read on October 29th, 1802. It was entitled 
*“On the Proportion of the Several Gases or 
Elastic Fluids Constituting the Atmosphere.” 
In it he stated that he had found by experiment 
that “oxygen may combine with a certain 


portion of nitreous gas or with twice that 
portion but with no intermediate quantity.” 
In 1800 Dalton was elected Secretary of the 
Manchester Literary and Philosophical Society, 
in 1808 Vice-President and in 1817 President. 
In all, he presented to the Society no fewer than 
116 memoirs. He was elected a Fellow of the 
Royal Society in 1822, somewhat against his 
wish because of pecuniary considerations. In 
1833 the Government gave him an annual 
pension of £150, which three years later was 
doubled. On July 26th, 1844, he recorded his 
last scientific observation—a meteorological 
one—and died on the following day. 

Amadeo Avogadro, Count of Quaregna and of 
Cerreto, 1776-1856, was born at Turin. In his 
earlier years he studied law and was appointed 
secretary to a provincial prefecture. In 1809 he 
was given the post of professor of physics and 
mathematics at the Academy of Vercelli. In 
1821 he became professor of higher physics at 
the University of Turin. After two years he 
resigned or retired from that position, but in 
1833 he was reappointed to it and continued to 
hold it until 1850. His celebrated hypothesis 
was enunciated in an ‘‘ Essay on a Method of 
Determining the Relative Masses of the 
Elementary Molecules of Bodies and the Pro- 
portions in which they Enter into Combina- 
tion,”’ published in the Journal de Physique in 
1811. Although he wrote many memoirs on a 
variety of physical subjects, his fame to-day 
rests solely upon his authorship of his famous 
law and his introduction to chemical science of 
the conception of molecules as distinct from 
atoms. The full significance of Avogadro’s 
hypothesis was not recognised for many years. 
Until 1843 the atomic weight of oxygen was 
taken to be 8 and that of carbon to be 6. Even 
when these figures were doubled confusion con- 
tinued to prevail until 1858, when Cannizzaro, 
making for the first time an attempt at the 
complete application of Avogadro’s hypothesis, 
demonstrated to all chemists that it brought 
order into their science and that it was capable 
of eliminating all the many doubts which they 
still felt regarding the soundness of Dalton’s 
atomic theory. 





al 1794, the year in which Lavoisier 
perished on the scaffold, John Dalton was 
earning a bare livelihood instructing a couple 
of dozen pupils at the New College, Man- 
chester, in the elements of mathematics, 
physics, chemistry, grammar and _book- 
keeping. Little could he have guessed that 
a decade or so later he was to acquire inter- 
national fame by writing the next great 
chapter in the history of chemical science, a 
chapter which completed the revolution 
Lavoisier had begun and which Lavoisier him- 
self might well have supplied had he been 
permitted to live. 

Dalton is commonly described as “ the 
founder of the atomic theory of chemistry.” 
As a short title, it will serve sufficiently well, 
but, like most short titles, it must not be 
accepted as literally exact. In so far as it 
implies that the atomic theory of chemical 
combination sprang fresh and complete from 
his mind, it is doubly erroneous. The theory 
as he gave it to the world was not fresh but 
had been anticipated by several earlier 





* Nos. I, IL and LI, on “ Frietion,” appeared July 
ld4th, 2lst and 28th, 1944; Nos. IV, V and VI, on “ The 
Mechanical Equivalent of Heat,” appeared September 
29th, October 6th and 13th, 1944 ; Nos, VII, Vill and IX, 
on “ Electro-Dynamics,”’ appeared March 9th, 16th and 
23rd, 1945; Nos. X, XI and XII, on “‘ The Ether Drift 
Experiments,” appeared August 3rd, 10th and 17th, 





1945; Nos. XIII and XIV, on “ Specific, Latent and 
Atomic Heat,’ appeared December 7th and l4th, 1945. 


chemists, in some cases vaguely, in others 
with great precision in particular applica- 
tions. It was not complete, but contained 
some important errors of detail which later 
chemists had to rectify. Dalton’s fame rests 
upon the fact that he crystallised past and 
current thought into a general theory, which, 
in spite of the errors he himself made in its 
application, was sufficiently soundly based 
to lead in the hands of others to highly 
fruitful developments. 

Long before Dalten’s time the belief had 
been growing that when two substances com- 
bined chemically to produce a third sub- 
stance, they did so not in a haphazard 
manner, but in amounts which always bore 
the same ratio to one another. From about 
1630 onwards, faith in that belief began to 
grow, but the growth was slow, because of 
the crudeness of the balances and other equip- 
ment available for establishing its truth 
experimentally. Newton, it cap be inferred, 
accepted the “doctrine of constant com- 
position’ not as a demonstrated fact, but 
because it appealed to him instinctively as a 
probable natural principle. Caverdish, when 
he found that two volumes of hydrogen 
always united with one volume of oxygen, 
and that any exccss of either gas remained as 
an uncombined surplus, provided experi- 
mental evidence in support of the doctrine 


————— 


in so far as it related to tne formation of 
water on a volumetric basis. On the other 
hand, Lavoisier’s study of the composition 
of “‘ fixed air ’ did not establish with similar 
certainty that there was a corresponding 
constancy in the ratio in which carbon united 
with oxygen. The figures which he gave lay 
between upper and lower limits. These 
limits might merely reflect the inaccuracy of 
his observations, but equally well they might 
imply a genuine variation in the combining 
proportions of carbon and oxygen when they 
united to form carbon dioxide. Whatever 
others may have thought, Lavoisier himself 
seems to have been fully convinced that the 
variation of his experimental figures was 
accidental, and to have accepted the doctrine 
of constant composition unreservedly. Black, 
too, accepted it, and made regular use of it 
in his analytical work. 

The first definite formulation of a law on 
this subject was made by the German chemist 
Richter in or about 1792. It was not a general 
law, but was limited to the union of acids 
and alkalies to form mineral salts. Richter 
found by experiment that the amount of any 
one acid required to neutralise any one 
alkali was in constant proportion to the 
amount of alkali employed. This law is 
to-day of historical interest only, because it 
is merely a specialised expression of the 
generalised law of constant composition. 

In passing, it may be noted that Richter’s 
method of experiment would not be accepted 
to-day as sufficiently accurate for the purpose 
of establishing the truth of his law. To deter- 
mine the exact point at which a mixture of 
an acid with an alkali becomes neutral solely 
by means of litmus paper—the only method 
available to Richter—is a task of doubtful 
possibility. There are grounds for believing 
that Richter, convinced from the start that 
the law was sound, made very liberal adjust- 
ments in his experimental figures before 
quoting them in support of it. 

It may also be noted in passing that the 
law of constant composition, following 
Richter’s partial expression of it, was made 
the subject of innumerable and prolonged 
research. A notable worker in this field was 
the Belgian chemist Stas, who, between 
1860 and 1865, prepared silver chloride in 
four different ways, and found that the 
ratios of the chlorine to the silver agreed to 
the fourth place of decimals. These and 
other results convinced chemists that the 
law of constant composition was an exact 
expression of natural fact. Modern dis- 
coveries in the domain of atomic physics have 
shown that it is only a very close approxi- 
mation to the truth, and that in the degree to 
which it fails to express the whole truth there 
is deep and vital significance. But tnat is 
another story, centring round isotopes and 
neutrons, which requires separate telling. 
Belief in the law of constant composition 
had, it will be gathered, become widespread 
even before Richter published his partial and 
somewhat dubious experimental results sup- 
porting it. Those chemists who ac-epted its 
truth inevitably began to speculate on the 
significance behind it, and almost inevitably 
their minds went back to the hazy and nearly 
forgotten theory of the atomic constitution of 
matter. Who first conceived the general idea 
that the law of constant composition was 4 
consequence of the atomic structure of matter 
it is impossible to say. It certainly was not 
Dalton. In 1789, fifteen years before Dalton 
expounded his general principles of atomic 
chemistry, William Higgins developed the 
idea, with particular reference to the union 
of sulphur with oxygen. Still earlier traces 
of it can be found, but they were vague and 





inconclusive, as they were bound to be so long 
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as the phlogiston theory and belief in the 
existence of but four fundamental sub- 
stances dominated chemical philosophy. 

Dalton, when he turned his mind to the 
subject, accepted the existing view that the 
union of one substance with another repre- 
sented the linking up of the two substances, 
atom by atom, and that any excess in the 
number of atoms of one of the substances 
over the number of atoms of the other would 
remain uncombined. On that basis the law 
of constant composition could be explained, 
if it were assumed that all the atoms of any 
one substance had the same mass, possessed 
the same combining power and were other- 
wise identical in all respects. Develop- 
ing this idea, Dalton argued that the constant 
ratio in which two substances combined 
reflected the ratio of the weights of their 
respective atoms. Expressed in symbols, his 
argument was that if » atoms of one sub- 
stance, each of which had a weight a, linked 
themselves, atom by atom, with atoms of 
another substance, each of weight 5, then 
the ratio in which the two substances com- 
bined would be R=an~bn=a/b or constant. 
He had no means of determining the absolute 
weight of an atom of any one substance, but 
he realised that if the arbitrary weight of 
unity were assigned to the atom of one par- 
ticular substance, the relative atomic weights 
of other substances could be determined by 
measuring the ratio in which they combined 
with the standard substance. For this 
purpose he selected hydrogen as the standard. 

He soon ran into a difficulty. He was aware 
of the fact that, as others before him had 
discovered, two elements—for example, a 
metal and oxygen—could combine with one 
another in more than one ratio. That fact 
did not invalidate the law of constant com- 
position, because it had been noticed that 
when two substances did combine in more 
than one ratio the products of the combina- 
tions were different and that for each the law 
of constant composition was obeyed. Study- 
ing some instances of combination in more 
than one ratio, Dalton discovered a fact 
which no one before him had observed. He 
found that when two elements did combine 
in more than one ratio, the second and other 
higher ratios, if any, were always simple 
whole number multiples of the first. The 
explanation in Dalton’s eyes was obvious. 
Compounds were not always formed by the 
linking up of two substances, atom by atom. 
The substances might also unite bythe linking 
up of one atom of one of the substances with 
two or more atoms of the other. In 1803 
Dalton announced his discovery in a lecture 
delivered at the Royal Institution, London, 
and propounded the “law of multiple pro- 
portions” in the words: When one sub- 
stance unites with another in more than one 
proportion, these different proportions bear 
a simple ratio to one another. 

The importance of Dalton’s discovery of 
the law of multiple proportions was quickly 
recognised. In 1811 Berzelius descrioed it 
as “the greatest advance chemistry has yet 
made towards its development into a science.” 
Nevertheless, it shattered the ease with which 
Dalton hoped to determine the relative 
atomic weights of the elements. The ratio in 
which two substances united would be equal 
to the ratio of their atomic weights only if the 
atoms linked up one to one. But how was he 
or any one else to discover whether a given 
compound represented a one-to-one union or 
a one-to-two or other higher union ? Further, 
if it were determined that a given compound 
represented, say, a one-to-two union, how 
was it to be decided which element supplied 
the two atoms and which the one? Dalton 
answered the first of these questions by 





adopting a wholly arbitrary and misleading 
rule. “If,” he said, “ only one combination 
of two elements exist, it must be presumed 
to bé binary ; if two combinations exist, one 
will be a binary compound and the other a 
ternary compound.” He gave no answer to 
the second question, but was content with 
the mere statement that a ternary com- 
pound of two elements A and B might be of 
the form 1A+2B or 2A+1B. Similarly, a 
quaternary compound might, he said, have 
either of the forms 1A+3B or 3A+1B, and 
so on. Here, again, he misled himself. A 
quinary compound, according to Dalton, 
would have the form 1A+4B or the form 
4A+1B. He seems to have missed the 
third and fourth possible forms 2A+3B and 
3A+2B; for example, Fe,Oy. 


Dalton’s Table of Atomic Weights 


Hydrogen ... 1 (1) 
Azot ta 2 (4) 
Carbone 3 (4-5) 
Ammonia 2 (5) 
Oxygen... 5 (5-66) 
Water ... aa 5 (6-66) 
Phosphorus... ... ...  «. 2 
Phosphuretted hydrogen ... 2 
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Note.—In the 1805 figures, 9-3 for “nitrous gas” 
(nitric oxide, NO) is apparently a misprint for 9-7. 
Similarly, 13-7 for nitrous oxide, N,O, seems to be a 
misprint for 13-9. 


Two lists of atomic weights determined by 
Dalton exist. One is to be found in his note- 
book under the date September 6th, 1803. 
The other, a revised and extended list, 
appeared at the end of his paper “On the 
Absorption of Gases in Water,” published in 
1805. Both lists are embodied in the adjoin- 
ing table, the earlier values being those 
within brackets. 

The figures are very illuminating. Dalton 
knew nothing about hydrogen peroxide. 
Water was, so far as he was aware, the only 
compound of hydrogen and oxygen which 
existed and therefore, following his rule, he 
took it to be a binary compound, or HO in 
our modern notation. Its atomic weight was 
therefore given by 1+5-5. Similarly, he 
knew of only one compound of nitrogen with 
hydrogen, ammonia, and took it to be a 
binary compound, NH. On the other hand, 
he knew of two compounds of nitrogen and 
oxygen, namely, “nitrous gas,” or nitric 
oxide, NO, and nitrous oxide, N,O. His 
rule in this instance led him to a correct 
result. Nitrous gas was a binary and nitrous 
oxide a ternary compound, but why he 
assigned to nitrous oxide the correct form 
N,0 and not the equally admissible form NO, 
is not clear. In actual fact the atomic weight 
assigned to nitric acid corresponds to the 
formula NO,. There is something mysterious 
about this entry. Nitrogen peroxide, NO,, 
was not discovered until some years after 
1805. Yet here we have Dalton correctly 
anticipating its existence and wrongly identi- 
fying it with nitric acid. 

Dalton’s rule also led him correctly to the 
constitution of “‘ gaseous oxide of carbone,” 
or carbon monoxide, and “ carbonic acid,” or 
carbon dioxide, the atomic weights of which 
correspond with the formule CO and CQ,. 
It misled him, however, with respect to the 
compounds of sulphur and oxygen. His 
“sulphureous acid ”’ is a binary compound SO 
and his “sulphuric acid” a ternary com- 








pound SO,. The two oxides of sulphur with 









which he was concerned are really the dioxide 
SO, and the trioxide SO,, the union of which 
with water gives sulphurous and sulphuric 
acid respectively. 

The atomic weights assigned to the carbon- 
hydrogen compounds are interesting because, 
according to one version of the story, the 
development of the atomic theory with which 
his name is associated first entered Dalton’s 
mind while he was studying the composition 
of olefiant gas and carburetted hydrogen. 
Once more he was misled by bis arbitiary 
rule. Olefiant gas, it will be seen, is repre- 
sented as a binary compound CH and car- 
buretted hydrogen as a ternary compound 
CH,;. The correct formule for ethylene and 
methane, as the two gases are now commonly 
called, are C,H, and CH, respectively. 

The atomic weight which Dalton gave to 
ether shows that he regarded that substance 
as a third carbon-hydrogen compound. It 
corresponds with the formula C,H, implying 
that it is the alternative ternary compound 
to carburetted hydrogen CH,. Actually ether 
is a compound, not of two, but of three 
elements, its correct formula being C,H,,0. 
It must nov be thought, however, that Dalton 
believed all compounds to be compounds of 
only two elements. The atomic weight 
assigned co alcohol represents the union of 
three elements. It corresponds with the 
formula C,HO. Dalton therefore expressed 
the well-known relationship between ether 
and alcohol by implying that alcohol is the 
oxide of ether. The true formula for alcohol 
is C,H,O and its true relationship to ether 
can be represented by 

2 alcohol—1 water=1 ether. 


The atomic weights assigned by Dalton to 
the six elements and fifteen compounds 
included in his list are, with the exception of 
course of hydrogen, widely wrong. The 
values given for the compounds were 
influenced partly by the errors which he made 
in assessing their constitution and partly by 
the erroneous values at which he arrived for 
the atomic weights of the five elements. 
These five elementary weights are indi- 
vidually wrong and do not even bear a orn- 
stant ratio to the true values. 

The atomic weight assigned to oxygen is 
especially noteworthy. In a letter written in 
1784 to a correspondent Joseph Black wrote : 
“ The person who first discovered with exact- 
ness the specific gravity of inflammable air 
was Mr. Cavendish. I never heard of any 
experiments made with that intention before 
his appeared in the Philosophical Trans- 
actions for the year 1766.” Cavendish’s 
value for the density of hydrogen was, it will 
be observed, published in the very year in 
which Dalton was born and was evidently 
quite familiar to Black and others long 
before Dalton compiled his table of atomic 
weights. It cannot be supposed that Dalton 
was ignorant of it. Yet if he knew it, he had 
only to weigh the water formed by the com- 
bustion of a given volume of hydrogen in 
order to discover the atomic weight of 
oxygen. Believing water to be formed by 
the union of one atom of hydrogen with one 
atom of oxygen, he would have found that 
the atomic weight of oxygen was not 5-5, 
but very nearly 8.* Dalton, it is known, was 
a careless experimenter—a “very coarse 
experimenter” was Davy’s description of 
him—and it seems probable that to careless- 
ness we must attribute the faulty value 
which he assigned to the most important 
entry in his list of atomic weights. An 
illuminating sidelight on his character is 
furnished by the fact that he adhered to his 
own values of atomic weights in face of con- 








* Cavendish’s figure was a little too high. It would 
havefgiven the atomic weight of oxygen as 7-74. 
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_vineing evidence subsequently furnished by 
other chemists that they were wrong. 

The fact that Dalton spoke of the “‘ atomic 
weight ” of a compound does not imply that 
he believed the compounds included in his 
list to be elements. He clearly recognised 
that the fifteen compounds were composed of 
the six elements, but the idea of the molecule 
as distinct from the atom had not yet been 
conceived. In dealing with compounds, 
therefore, he used the term “ atomic weight ” 
where we would now speak of “ molecular 
weight.” This is not merely a matter of 
terminology. Without the idea of the mole- 
cule Dalton’s atomic theory would have had 
to be abandoned. 

We have seen that Cavendish was the first 
to discover that exactly two volumes of 
hydrogen combined with exactly one volume 
of oxygen to form water. In 1805, the year 
in which Dalton’s list of atomic weights was 
published, Gay Lussac began a general 
investigation of the relative volumes in 
which various gases combined and of the 
volume of the resultant gaseous product. He 
confirmed Cavendish’s result for hydrogen 
and oxygen and extended it by discovering 
that when two volumes of the one combined 
with one volume’of the other exactly two 
volumes of water vapour were formed. 
Similarly, he found that one volume of 
hydrogen combined with one volume of 
chlorine to produce two volumes of gaseous 
hydrogen chloride. Generalising the results 
of his studies, he concluded that when two 
gases combined they did so in volumes bear- 
ing @ simple whole number ratio to one 
another and to the volume of the resultant 
product when measured in the gaseous form, 
all measurements being made at the same 
temperature and pressure. Since, according 
to the atomic theory, the union of the gases 
took place by the linking up of their atoms, 
the inference to be drawn from Gay Lussac’s 
generalisation was that some simple relation- 
ship governed the number of atoms in a given 
volume of any gas. 

The easiest assumption to make concerning 
that relationship was that equal volumes of 
all gases at the same temperature and 
pressure contained equal numbers of atoms. 
Thus, in the formation of water, the reaction 
would be represented as follows :— 
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According to this scheme, 2” atoms of 
hydrogen united with n atoms of oxygen to 
form 2n atoms of water vapour or, more 
simply, 2 atoms of hydrogen united with 
1 atom of oxygen to forfn 2 atoms of water. 

This idea, as Dalton quickly pointed out, 
could not be accepted because if one atom of 
oxygen entered into the composition of two 
atoms of water it was necessary to assume 
that in doing so the oxygen atom split itself 
in two. The same argument applied with 
even greater force in the case of the formation 
of hydrogen chloride. If one atom of 
hydrogen united with one atom of chlorine 
to form two atoms of hydrogen chloride, then 
it had to be supposed that in doing so both 
the hydrogen and the chlorine atoms split 
themselves in two. The theory therefore was 
antagonistic to the doctrine of the unsplit- 
table atom. 

The idea that equal volumes of all gases 
contained the same number of atoms was 
thus seen to be untenable. Some other 
simple law of distribution had to be sought. 


There were numerous possible alternatives, 
but to be acceptable any proposed law should 
fulfil two requirements: it should never 
impose the necessity of regarding the atom 
as being splittable; the number of atoms 
assigned to a litre of a given gas when it took 
part in a given reaction must be the same as 
that assigned to it in all other reactions. 

In 1811 Avogadro published a memoir 
which offered a solution of the problem. A 
chemical reaction, he postulated, did not 
involve a process of linking up between the 
atoms of the substances taking part in it, 
but the linking up of a group of atoms of one 
of them with a group of atoms of the other. 
These groups, he supposed, consisted of a 
small number of atoms, the number being 
constant for any one element. He called 
these groups molecules—molécules consti- 
tuantes in the case of elements and molécules 
intégrantes in the case of compounds. Then 
came the enunciation of his great hypothesis: 
Equal volumes of all gases at the same tem- 
perature and pressure contain the same 
number of molecules. 

The substitution of the word“ molecules ” 
for ‘‘ atoms ” brought order and understand- 
ing into chemistry and dispelled the confusion 
into which Dalton’s atomic theory was 
threatening to sink it. Nearly fifty years, 
however, had to elapse before Avogadro’s 
hypothesis bore its full fruit. The work to be 
done could be expressed quite simply. It 
consisted of the determination of the number 
of atoms composing the molecules of the 
various elements and compounds. The 
execution of that work, however, presented 
many and frequently very difficult problems 
for solution in the laboratory. 

It is impossible to discuss at any length 
the manner in which Avogadro’s hypothesis 
eventually resulted in the assignment to the 
elements of their correct atomic weights and 
to compounds their correct constitutional 
formule. The union of hydrogen with 
oxygen to form water vapour may, however, 
be briefly mentioned because of its crucial 
importance. The initial problem here was 
to discover what was the simplest number of 
atoms per molecule of hydrogen and oxygen 
which would avoid the necessity of supposing 
that when these two gases united to form 
water the oxygen atoms were not split in 
two. One atom per molecule, as we have 
seen, will not do. If, however, it is supposed 
that both the hydrogen and the oxygen 
molecules consist of two atoms, the require- 
ment is fulfilled. In the diagrammatic form 
previously used the reaction now becomes :— 


Molecules n n n n n 
Atoms _2n 2n 2n gn Bn | 


Vols. |} H I+] H [+] O f=] W 4] Ww. 
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We here have four atoms of hydrogen 
uniting with two atoms of oxygen to produce 
two molecules of water vapour, each con- 
sisting of two atoms of hydrogen and one 
atom of oxygen. 

This scheme being satisfactory, the argu- 
ment can be developed. If the weight of an 
atom of hydrogen is taken as unity, the 
molecular weight will be 2 and a volume of 
the gas, say, @ litre, containing ” molecules 
will weigh 2n. If the atomic weight of 
oxygen is a, its molecular weight will be 2a, 
and a litre of oxygen, containing, like a litre 
of hydrogen, n molecules, will weight 2nay. 
Hence a litre of oxygen should weigh a, 
times as much as a litre of hydrogen. By 








experiment it is found that a litre of hydrogen 
weighs 0-08985 grammes, and a litre of 








oxygen 1-42905 grammes, or almost exactly 
sixteen times as.much. Hence it is deduced 
that the atomic weight of oxygen is very 
nearly 16. That being so, a litre of water 
vapour containing » molecules each consist. 
ing of two atoms of hydrogen and one of 
oxygen should weigh (2-+-16)n, or nine times 
as much as a litre of hydrogen. Experiment 
proves this deduction to be correct, and 
therefore provides support for the assump. 
tions made in the argument, or at least does 
not contradict them. 

The molecular weights of other gaseous 
elements or compounds can be found in a 
similar way. Thus a litre of carbonic acid 
gas weighs 1-9769 grammes or twenty-two 
times the weight of a litre of hydrogen, 
Hence a molecule of the gas weighs twenty. 
two times the weight of a molecule of hydro. 
gen or forty-four times the weight of an 
atom of hydrogen. Since the atomic weight 
of oxygen is sixteen, there cannot be 
more than two atoms of oxygen in a molecule 
of carbonic acid gas. If there is only one 
atom of oxygen in its composition, then the 
carbon present will contribute twenty-eight 
parts to the molecular weight of forty-four, 
while if there are two atoms of oxygen the 
carbon will contribute only twelve parts to 
the total. These figures correspond with 
carbon percentages of 63-6 and 27-3 respec- 
tively. Lavoisier’s analysis of Black’s “ fixed 
air’? showed that the carbon present lay 
between 23-5 and 28-9 per cent. Clearly 
therefore carbonic acid gas consists of carbon 
united to two atoms of oxygen. Doubt 
remains, however, concerning the number of 
carbon atoms. There may be one, two, three 
or four of atomic weights 12, 6, 4 and 3 respec- 
tively. The assumption that there is only 
one and therefore that the atomic weight of 
carbon is 12 has been found to harmonise 
completely with every other relationship into 
which carbon enters. 

The case of helium is interesting because 
it illustrates the manner in which Dulong 
and Petit’s law regarding the constancy of 
the “ atomic heats ’’ of the elements can be 
applied to assist the determination of atomic 
weights. A litre of helium weighs 0-1782 
grammes, or almost twice as much as a litre 
of hydrogen. The molecular weight of 
helium is therefore twice that of hydrogen, 
and hence if the molecule of helium, like 
that of hydrogen, contains two atoms, the 
atomic weight of helium will be 2. The 
specific heat of helium is, however, 1-265, 
and therefore its atomic heat should be 2-53. 
Dulong and Petit’s law states that the pro- 
duct of the atomic weight and the specific 
heat of all elements is constant. Experiment 
shows that the law is not absolutely correct, 
but, with a few exceptions, it has been found 
that the atomic heat lies between, roughly, 
5:5 and 6-5. It is therefore very unlikely 
that the atomic heat of helium can be so low 
as 2°53. It is much more likely to be twice 
that figure. The conclusion is therefore 
reached that, unlike hydrogen, oxygen and 
other gaseous elements, helium is peculiar 
in that its molecule consists of only one atom. 
Its atomic weight on this basis is therefore 4. 
The other inert gases of the atmosphere, and, 
it is believed, mercury vapour, are also dis- 
tinguished by the fact that their mole- 
cules are monatomic. 

Slowly, and with a vast amount of pains- 
taking research, the atomic weights of all the 
elements have been discovered. The values 
assigned to them have been repeatedly 
refined and are now known with satisfactory 
certainty and considerable accuracy. In some 
instances the difficulty of determining the 
number of atoms in the molecule has led 
to the acceptance for a time of values which 
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are now known to be multiples or submultiples 
of the true figures. A notable instance of 
this kind is presented by the case of uranium, 
which at first was believed to have an atomic 
weight of 60. Later, this figure was doubled, 
and still later trebled. During the ’eighties 
of last century suspicion fell upon the value 
of 180 and subsequent investigation showed 
that the original figure should be quad- 
rupled, thus raising uranium to the 
highest place in the list of atomic weights. 
By 1926 the accepted value of the atomic 
weight of uranium had become refined to 
238-17. 

Here we must bring to a close this account 
of the chemical atom, its metaphysical origin 
and the manner in which it came to be 
accepted as a physical reality. With the 
promulgation of Dalton’s atomic theory and 
Avogadro’s hypothesis, the road was opened 
to the amazing progress in chemistry, 


organic as well as inorganic, which the nine- 
teenth century witnessed. Simultaneously, 
it was opened to the study of the physical 
atom. But that is another story. It is suffi- 
cient to say that during the nineteenth 
century physicists, adopting Newton’s con- 
ception of the atom as a solid, massy, im- 
penetrable and indestructible particle, suc- 
ceeded to their own satisfaction in calculat- 
ing its size, mass, velocity and other charac- 
teristics. Everything seemed to be com- 
pletely settled, both on the chemical and 
physical side, until just as the century was 
closing the first faint indication was received 
that something more remained to be dis- 
covered. During the fifty years which have 
since elapsed, atomic physics has been lifted 
on to an entirely fresh plane, and, willy-nilly, 
the chemical atom has been dragged up after 
it. But all that, as we have said, is another 





story. 








An Engineer Looks at Argentina 


By ROLT HAMMOND, A.C.G.I., Assoc. M. Inst. C.E. 
No. VII—(Continued from page 141, August 16th) 


Arr TRANSPORT 


a transport will play undoubtedly an im- 
4 portant part in the expansion of Anglo- 
Argentine trade and considerable interest 
therefore attaches to the project for the con- 
struction of a large airport to be constructed 
to the south-west of Buenos Aires.* A recent 
Government decree providing for this work 
was embodied in Law No. 12,285 of Sept- 
ember 30th, 1935. 

This law stipulates that the airport shall 
be suitable for land aircraft, seaplanes, and 
flying-boats, and that it shall be within the 
city boundaries ; this made it necessary to 
find a site on a river bank. These require- 
ments were found to be too rigid under the 
circumstances prevailing, and therefore the 
scheme has not turned out as laid down. Three 
different proposals were then put forward, 
namely, the first site was to be near Sarandi, 
but this did not come within the city 
boundary ; the next was to be near the city 
bathing place; the third was to be to the 
north, by Rivadavia Station on the Central 
Argentine Railway. Each scheme was 
rejected because it would have involved a 
considerable amount of land reclamation, an 
extremely costly affair which would have 
entailed a large amount of dredging in the 
River Plate. There were not enough dredgers 
in the country, and it was found that in any 
case, due to war conditions, they would not 
be obtainable for from ten to fifteen years. 
Furthermore, it would have been necessary 
to allow a period of some five years to elapse 
for settlement of the land after dredging. It 
was considered that this was an excessive 
time to wait for the airport to be completed. 

A special committee of the Ministries of 
War, Marine, and Public Works was there- 
fore set up to study the problem afresh, and 
it was decided that the new airport need not 
satisfy the condition of having to accom- 
modate both land and sea aircraft. Study 
was therefore concentrated on the best site 
for a land airport. It has now been decided 
to site the new airport close to the Arroyo 
Aguirre, where it joins the Rio de Matanzas, 
south-west of the city. This place is only 
6 min. by car from the Avenida General Paz, 
and 24-5 km. from the Plaza Congreso. 
Cars and buses attached to the airport service 








* The South American Journal for December 30th, 1944. 





will have traffic facilities to enable them to 
reach the airport from Plaza Congreso in 
under half an hour. 


EARTHQUAKE-RESISTING STRUCTURES 


The engineering profession is regarded as 
one of the leading professions in the Argen- 
tine Republic, in striking contrast to the 
attitude adopted in this country. In the 
structural engineering field, Argentine engi- 
neers have carried out excellent works in 
recent years. Moreover, an extremely valu- 
able report on earthquake-resisting struc- 
tures was presented to the Third Argentine 
Engineers’ Congress, held in Cordoba in 1942. 
This document will be of considerable value 
in all parts of the world where the study of 
earthquake-resisting structures is necessary.f 

Sefior Gilbert, who prepared the original 
document, has rendered a great service to 
the profession. He had referred to the zone 
of weakness in the Andes and in the moun- 
tains of Cérdoba, which are subject to 
tectonic disturbances, the majority of which 
have fortunately been of a minor character 
during the last half century. In the year 
1861 the city of Mendoza was completely 
destroyed ; in 1921 the districts of Costa de 
Araujo, La Central, and Tres Portefias were 
devastated ; and in 1929 the surroundings 
of Villa Atuel were destroyed. In more 
recent times a serious earthquake occurred 
in Sampacho, Cérdoba in 1934, so that the 
study of earthquake-resisting construction is 
a constant preoccupation of Argentine engi- 
neers. (A disastrous earthquake occurred in 
the city of San Juan, Mendoza, in January, 
1944.) 

On the subject of earthquake prediction, 
the report states that after an earthquake 
there is no lack of prophets who maintain 
that they foretold the event. Yet scientists 
of high standing cannot cite a single example 
of scientific prediction. It appears that 
various phenomena exert influence on earth 
tremors, such as sudden changes of baro- 
metric pressure, tidal waves, cyclones, and 
so forth, which act as agents in breaking up 
the equilibrium of the earth’s crust. By 
means of high-precision triangulation in 
seismic zones, some very interesting 


t Originally published by Sefior Gilbert in La Ingenieria. 








researches have been carried out, and have 
provided data for measuring elastic tensions 
within the earth’s crust. 

According to the report, it can be stated 
that the variations in the level of under- 
ground water, thermal springs, or magnetic 
disturbances, do not foretell with sufficient 
accuracy the location of an earth tremor or 
earthquake. The hope is expressed that in 
the near future, scientific seismology may be 
able to clarify phenomena of tectonic origin, 
predicting these terrible occurrences with 
sufficient accuracy to be able to save many 
lives. 

The report lays down regulations for earth- 
quake-resisting construction, which are very 
clearly set down and should be of inestimable 
value to engineers charged with this type of 
work. In conclusion, Sefior Gilbert refers 
to the constructions carried out by the 
ancient Incas, who executed masonry struc- 
tures in a manner which he terms “ cyclopean 
polygonal bond,” where the joints in the 
masonry are of unequal elements, since the 
stones are of different sizes, with both hori- 
zontal and sloping joints. He states that 
there are to-day numerous walls and houses 
in Peru which have successfully withstood 
earthquake shocks, and he describes the 
“ earthquake-resisting line” as a kind of 
toothing formed by the line of the stones. He 
believes that any sesimic movement will be 
dispersed throughout the body of the 
masonry. Another important feature brought 
out by this research into ancient structures, 
is the nature of the joint plane between one 
stone and another. In this connection he 
writes: “I believe, until I am otherwise 
convinced, that if the stones were polished 
around their perimeters on the joint faces, 
and if the centres were left rough and hollow 
to form a key for the mortar, the wall would 
be a true monolith which is the ideal form of 
earthquake-resisting structure. Who has 
not observed the hermetic joint formed by a 
ground glass stopper for a glass bottle ?”’ 

He is convinced that it is both practical 
and economical to build in such a manner as 
to obtain this ‘“ earthquake-resisting line,” 
either in brickwork or in masonry. He writes 
that time alone will prove that reinforced 
concrete is not the only suitable method of 
construction. He suggests that Argentine 
universities should be provided with shock 
tables or with seismic experimental equip- 
ment of the type found in the States, Japan, 
and Chile, with which model experiments 
can be undertaken closely related to the 
conditions obtaining in full-sized structures. 

The report recommends the establishment 
of three zones in the Argentine Republic :— 

(a) That subject to severe earthquakes. 

(6) That subject to medium earthquakes. 

(c) That subject to occasional shocks. 

It also recommends the appointment, in 
an honorary capacity, of architects, engineers, 
and surveyors to carry out personal investi- 
gations with public bodies and to trace 
earthquake movements and record their 
characteristics. Finally, it urges the pre- 
paration of specifications for earthquake- 
resisting buildings, always having due regard 
to existing buildings. - 


Water Suprry Dam 


A recently completed Argentine structure 
of considerable interest is the La Rioja dam 
for the water supply of the city of that name ; 
this has a hollow reinforced concrete cut-off 
wall.t The impounding works are constructed 
at Los Sauces, in the La Rioja River, and com- 





Works at La Rioja, Argentine,” by 
.A.I. Translated from an article in 
resent writer and published in 
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prise a gravity dam of random rubble, which 
has a height of 43 m. and is founded on an 
alluvial stratum 20 m. thick. The width of 
the dam at the centre is 112 m., and the total 
volume of rubble is 272,000 cubic metres. 
Normal capacity at 844 m. above sea level 
is 21 million cubic metres; and at level 847 
the capacity is increased to 25 million cubic 
metres. (See Fig. 38.) 

A special camp, complete with schools for 
the workmen’s children, was built at the site. 
The power plant consisted of a 200 H.P. oil 
engine, coupled to a three-phase alternator 
generating at 440 volts, together with two 
additional oil engines, each of 75 H.P., 
driving alternators through belts. The work- 
ing site was served by two aerial cableways, 
each with a clear span of 180 m., the 5-ton 
winches for operating them being mounted on 
steel towers running on rails and driven by 
electric motors of 120 H.P. Sixteen skips 
were employed on the cableways for tipping 
rock in the dam and two special skips for the 
concrete. Further mechanical plant included 
a steam navvy with a bucket capacity of 
1 cubic metre, and an air compressor with a 
free air delivery of 770 cubic feet per minute, 
coupled direct to a synchronous motor of 
120 H.P. 

The rock was crushed by means of a jaw 
crusher with a 38 cm. by 40 cm. opening, 
driven by a motor of 30 H.P. Concrete was 
mixed in a machine of $ cubic metre oapa- 
city, driven by a 20 H.P. motor, and a motor 
of the same power was employed for driving 
an electric crane. 

The hollow reinforced concrete cut-off 
wall can be inspected throughout its length 
by means of galleries arranged at every 10 m. 
level and approached by stairways on each 
side of the valley. A series of temperature 
measurements were taken in the concrete of 
the cut-off wall, from which a number of 
useful and interesting and useful facts were 
gained. It was found that the increase of 
maximum temperature, due to the setting 
of the concrete, had risen to about 15 deg. 
above the ambient temperature. The maxi- 
mum difference of temperature within the 
mass of the concrete varied from 35 deg. to 
25 deg. over a period of six months. 

Experience showed that copper sheet is 
the most suitable material for expansion 
joints. After completion of all the impound- 
ing and control works, it was found that there 
was a leakage of only a few litres per second. 
These works have been carried out by direct 
administration in a district little favoured 
by Nature, where any proposed hydraulic 
works must use the last available drop of 
water. The whole scheme reflects very great 
credit upon the Argentine engineering pro- 
fession. 

* * *x 

This review has shown, in a somewhat dis- 
cursive manner, the great contributions 
which British technical skill and financial 
integrity have made to the building up of 
the Argentine Republic. Now the war is 
over we must endeavour to extend our 
reputation in that country and we must send 
out men who can speak Spanish and make 
contact with their opposite numbers in the 
various industries and professions. In the 
realm of cultural relations, the British Council 
has already done excellent work, and it is to 
be hoped that it will extend its activities to 
an even greater extent. 
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Malmo Power Station Extension 


By OLOF 


G. HAMMAR 


No. I 


HE steam power station at Malmé, owned by 

the Sydsvenska Kraft A/B,* works in co- 
operation with and is complementary to water 
power stations. Since 1915 the station has 
been extended from time to time, and the latest 
extension, which is described in this article, 
was carried out during 1940 to 1943, increasing 
the station capacity from 40 MW to 70 MW. 


OPERATING CONDITIONS 


In southern Sweden there are now three main 
sources of power supply—water power from 
rivers in the south, within easy reach of load 
centres ; water power, which has to be trans- 
mitted some 600 miles from northern Sweden 
to load centres; and thermal power. The 
southern Swedish water power is subject to 
great variations in the discharge, despite the 
use of available lakes for storage. In order to 
utilise this water power in the most economical 
way thermal power must be added during low- 
water periods. Water power from the north 
of Sweden suffers from the cost of transmission, 
and consequently requires a high load factor 
in order to be economically utilised. For low 
and medium load factors, steam power can 
compete favourably. Account must also be 
taken of the different characteristics of the 
northern and southern rivers. 

The most economical power supply is obtained 
by combining the three power sources, the pro- 
portions of each being adjusted from year to 
year, and from month to month, according to 
the water supply. Because of the long trans- 
mission distances which now exist, steam power 
is also of great importance as a power reserve 
in load centres, and also for voltage regulation 
and power factor correction, which is closely 
related to the transmission system. 

The diagrams, Fig. 1, give a typical picture 
of the operating conditions for the steam power 
station. Diagram (a) represents a winter day 
during a year with serious shortage of water in 
the north as well as in the south of Sweden. 
Power from the north forms the base load, the 
next portion of the demand is supplied by steam 
power, while the peaks are obtained by water 








* Southern Swedish Power Company 


power from the highly developed station on the 
River Lagan, with storage for daily and weekly 
regulation. A year with good water supply 
—diagram (b)—gives a different picture. Steam 
power is then used only for peaks above the 
capacity of the water power plants and the 
transmission lines, and in the summer months 
steam power is not used. The function of the 
steam power station during this period is to act 
as a reserve for disturbances and line failures. 
Between these extreme cases there are many 
intermediate positions, and diagram (c) shows 
the conditions on an autumn day with no acute 
shortage of water. The production of the 
steam power station varies considerably from 
year to year. The ratio of output in different 
years may be as | to 20, and in certain cases 
considerably more. 

When the amount of steam power to be 
generated is moderate, the steam station is as 
a rule operated only during daytime and is 
completely shut down at night. In co-ordinat- 
ing the steam power with the system operation, 
it is of interest to note that the losses due to 
shutting down and restarting the steam power 
plant may be small compared to the losses 
due to water level adjustments, &c., at the 
water power stations. 

When water shortage exists, the steam plant 
is generally run at constant load. Peak running 
is done by telephonic orders, or according to a 
load indicator controlled by high-frequency 
carrier transmission. By controlling the turbine 
in this way, the steam power station can 
regulate the power flow in the lines from 
the north, where they are connected to the 
southern system. The transmission lines can 
be fully utilised, and the steam power limited 
to the amount that is absolutely necessary. In 
the future it may be possible to go still further 
and apply the carrier transmission system 
impulse directly to the turbine governors. 

A very important function of the station is 
to act as a standby in case of interruption in the 
power supply or in the event of icing up. 
Standby operation is usually effected in such 
a way that one turbine is kept running, elec- 
trically driven, and the boilers are kept under 
pressure, ready for immediate delivery of 
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steam. The remaining turbine power, which is 
not required immediately, is ready to be 
developed fairly quickly in an emergency. In 
such standby working the running turbo- 
alternator acts as a synchronous condenser. 
The station requirements are first that it 
must have good service economy at the highest 
possible peak loading, as well as during pro- 
longed periods of service at steady loads, and, 
secondly, that the station in case of need must 
be capable of quickly taking over the load. At 
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when suddenly loaded than for normal running. 
Until the firing of the boiler is well in hand, the 
heat for producing steam is taken from the heat 
stored up in the boiler. The firing must thus 
be increased as soon as possible, and in order 
to bridge the period which must elapse before 
firing is well under way, a certain amount of 
stored-up heat is required. After an investiga- 
tion of various types of accumulators, and 
experiments on the existing plant, it was 
decided that the best solution from the economic 
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FiG. 1—-TYPICAL 24-HOUR DEMAND CURVES 


the same time, standby operation must not be 
too expensive, and starting up and shut-down 
losses must not be too high. As usual in tech- 
nical problems, the solution must be a com- 
promise between these conflicting requirements. 


GENERAL STEAM TECHNICAL DaTA 


The extension in 1940 comprised a turbine 
of 30 MW and two boilers. Each boiler can 
deliver 70 tons of steam per hour, when :coal- 
fired by mechanical stokers, with a maximum 
of 110 tons per hour when oil firing is used in 
addition. “Oil firing not only gives an overload 
capacity above the mechanical stoker firing for 
a low capital outlay, but it helps to meet a 
sudden increase in load. In addition, conditions 
may arise when oil firing becomes economically 
advantageous. 

In order to attain good thermal efficiency, a 
high temperature (480 deg. Cent.) was adopted, 
which was considered to be as high as could be 
used with the available material and with suffi- 
cient margin of safety under existing running 
conditions. If the temperature is fixed, the 
highest steam pressure is then limited by the 
wetness of the exhaust steam, provided no 
intermediate reheating is used. Reheating 
would, however, make the plant too complicated 
to satisfy the standby requirements. The 
steam pressure is 52 kg per square centimetre 
above atmospheric pressure in the boiler drum, 
whilst the turbine is designed for a pressure of 
42 kg per square centimetre above atmosphere 
at the stop valve. 

Water from the Baltic is used as cooling 
water, the temperature of which varies between 
0 deg. and 20 deg. Cent. As the principal load 
running takes place during the winter, cooling 
water of relatively low temperature can be 
relied upon. The feed water is preheated in 
three stages to 160 deg. Cent. by bled steam. 
The temperature of the exhaust gas from the 
boilers is about 145 deg. Cent. at normal load 
and 165 deg. Cent. at maximum load. 

As mentioned above, the turbo-generator 
acts for long periods as a synchronous con- 
denser and “‘ idling standby.” It is then driven 
electrically from the network and only a small 
quantity of steam is supplied to the steam 
turbine for cooling the blading. One or more 
boilers may be fired, producing only a small 
percentage of the normal amount of steam. 
At the same time, the turbine should be capable, 
in an emergency, of taking over the load 
instantly. When the turbine is suddenly put 
on load, it requires a great quantity of steam. 
Initially, this steam has only a low degree of 
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and technical standpoint would be not to fit 
any extra accumulator, but to rely upon the 
boiler itself. The water volume of the boiler 
was therefore made somewhat larger than 
normally would have been the case. 

Such an arrangement avoids unnecessarily 
complicated plant. The arrangement decided 
upon also has the advantage over a separate 
steam accumulator that in the case of emergency 


GENERAL Lay-Out oF PLANT 


The latest extension (Fig. 2) is generally 
similar to that carried out in 1934, but differs 
to a certain extent in so far as technical develop- 
ments have made new designs desirable. The 
following description covers only the latest 
extension. The general lay-out (Fig. 3), which 
at the time of the previous extension was 
unusual, has proved satisfactory, and as there 
was no reason for having it modified, it has 
been retained. Fig. 3 shows the previously 
existing boilers and turbo-alternator on the 
left, and the building extension, with the 
new boilers (III and IV) and the new turbo- 
alternator (GII) on the right. 

The boilers are in a single row, with the boiler 
fronts facing the turbine house. The station is 
further characterised by a transverse control 
platform. Between the “boiler house and the 
turbine house there is a bay, 6 m wide, which 
accommodates pumps and auxiliary machin- 
ery at the ground level. Above is the feed- 
water tank, and above it are the coal hoppers. 
The pump room in the auxiliary bay is in direct 
communication with the turbine room and 
forms an open side gallery to it. Between the 
pump room and the boiler room a glass parti- 
tion is fitted. 

In this way the station is easily supervised 
and internal communications are short. It is 
also possible to arrange the major part of the 
controls for the steam plant and the instru- 
ments within a comparatively limited space 
between the turbine and the boilers. This 
facilitates the running of the station, especially 
when it is functioning in the standby réle. The 
position of the coal hoppers relatively high up 
above the boiler room has made it possible to 
obtain a light and airy station without increas- 
ing the size of the building. The volume of 
the building, including the control house and 
office, &c., is only about 0-85 cubic metres per 
kilowatt, which is unusually low. 

In designing the building, consideration was 





all steam passes through the superheater of the 


also given to resisting wind pressure in a suit- 








FIG. 2—GENERAL VIEW 


boiler and better superheating is obtained, 
especially during the critical period when the 
pressure is lowest. Another point of view is 
that modern radiation boilers normally have 
such a small water volume that an increase of 
the water volume within reasonable limits is an 
advantage from the service point of view. 

The turbo-generator has been provided with 
extra large overload valves, so that full power 
can be obtained at two-thirds of the normal 





superheat, so that the turbine needs more steam 








steam pressure. 











OF POWER STATION 


able manner, which is always a difficult problem 
in buildings of this size without intermediate 
frame work. The station is built of masonry, 
with a steel frame. The control platform 
mentioned above consists of concrete flooring. 
Under the feed-water tank is a narrow concrete 
floor, which also forms the roof above the pump 
room. Otherwise all other intermediate floors 
are of s.c. grating. 

The internal walls are of masonry, partly 
faced with a yellow facade tile common in 
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southern Sweden. The foundations for the 
building, as well as for the machinery, rest 
directly upon the clay subsoil, which is of good 
quality, and no special ground reinforcement 
has been necessary. The height of the roof 
of the turbine house is 17 m., of the boiler room 
27 m and of the hopper tower 32 m above the 
surface of the ground. 


Coat TRANSPORT 


The station is situated alongside a quay. 
Coal is unloaded from barges directly into a 
stockyard (Fig. 2) by a travelling crane, which 
can also transfer the coal from the stockyard 
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to the intake of the coal transporter. The 
intake is situated level with the ground, so 
that the crane can lay up @ considerable supply 
of coal above it. The coal is transported through 
a tunnel into the cellar of the power station, 
and up into the hopper tower. The first exten- 


sion was provided with a rubber band and 
scoop elevator, to which a Redler transporter 
has now been added for the horizontal as well 
as the vertical part. There are now therefore 
two systems of transportation up to the hopper, 
with a total capacity of 120 tons per hour. The 
vertical transporter is 31 m in height. A sloping 
transporter of the Redler type has been installed 
for ash transport. This must so far be con- 
sidered as an experiment, but up to the present 
the results have proved good. 

Above the hopper the coal is distributed by 
means of a steel band transporter. The hopper 
is of steel and has a total capacity of about 
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POWER STATION 


360 tons, corresponding to about twenty-four 
hours’ consumption at full load. From the 
hopper the coal passes through a coal-weighing 
machine and then down a coal chute to the 
stokers. 

(To be continued) 








Airfield Lighting Control 


NEW system developed by Standard Tele- 

phones and Cables, Ltd., London, for con- 
trolling the airfield lighting and ground traffic 
at the London Airport was recently demon- 
strated at the company’s New Southgate works 
to important officials of the Air Ministry and 
the Ministry of Civil Aviation. The demonstra- 
tion constituted the final inspection and 
operation of the control equipment prior to its 
installation at the London Airport. Before 
describing the functions of the control system 
we propose to outline very briefly the airfield 
lighting and traffic arrangements involved in 
operating a modern airport. 


Tue ContTROL PROBLEM 


Aircraft have to move both in the air and on 
the ground. In long flights over oceans and 
continents, radar and other radio aids are the 
principal means by which civil aircraft navigate 
and are brought to their destination. In sight 


of their destination visible aids to navigation 
take over from radio aids, and for this purpose 
special lighting fittings are used to assist land- 
ing and taking off—fittings to mark taxying 
routes to and from the unloading bays, traffic 
lights to prevent collisions whon taxiing and 
obstruction lights to mark buildings and high 
ound. 

The first stage of construction of the London 
Airport requires that airfield lighting be pro- 
vided on three runways. Each of these runways 
can be used in two directions, so the initial 
switching problem becomes that of selecting and 
switching six approach and flarepaths. Two 
lighting systems are catered for: one, the 
Drem system, including filament and sodium 
“funnels,” and Drem type contact fittings 
(fiarepath), as used on Royal Air Force aero- 
dromes during the war ; and the other, a later 
type, comprising high intensity and low 





intensity ‘‘straight-approach”’ fittings, and 


high intensity contact lights. Angle-of-glide 
indicators, taxi lights, traffic lights, obstruction 
lights and aerodrome beacon are provided 
common to both systems. 

The circuits making up the “ approach” and 
“contact”’ lights are known as flarepath 
services and are interlocked and co-ordinated 
in the switching system by “ runway selection.” 
This ensures that only those flarepath services 
required for a given approach path can be 
illuminated at one time. The other services, 
such as taxi-way lights, traffic lights and aero. 
drome beacon are known as_ non-flarepath 
services, and can be operated individually and 
independently of whichever runway is selected, 
The taxi lights are used to mark the route of the 
aircraft turning off the runway to its unloading 
bay. 

us than 2100 separate electrical fittings 
are needed for the present three runways, 
These fittings are situated within a radius of 
approximately 2} miles from the centre of the 
triangle formed by the three runways, and 
nearly 300 separate circuits are involved. Each 
of these circuits must be capable of remote 
operation from a central control desk in the 
airport control tower. 

Requirements for visible navigation lights 
are always increasing, and the addition of each 
additional runway increases the number of 
services by one-third. The provision of the six 
additional runways already visualised will there- 
fore treble the size of the initial installation. An 
essential requirement of the control system is 
that it should have sufficient flexibility to be 
able to cope with these extensions without 
itself requiring any major modification, and 
allowance must be made for the fact that the 
control tower may have to be moved more than 
once during the constructional programme. 

In passing it may be mentioned that the 
electricity consumed by the London Airport, 
when fully equipped, will amount to as much as 
is required by a town of considerable size. 
Accordingly, the Air Ministry engineers planned 
the power system on the basis of an 11,000-volt 
ring main cable fed from an outside electricity 
supply over two separate routes, and with 
supply transformer sub-stations strategically 
placed as close to the load centres as possible. 
This meant that not only could new services 
and equipment be connected up with the 
shortest lengths of new cable, but that the 
initial saving in cable over older methods would 
amount to several miles. 


THE SoLuTION 


For the central control of the lighting from 
the control tower there was no known system 
which would provide the complexity of controls 
required with the almost instantaneous response 
and flexibility required for an airport, For 
quickness of operation the number of controls 
had to be simplified to as few operations as 
possible, whilst indications on a miniature 
diagram of the airfield had always to give a true 
picture to the air traffic controller of his 
operating conditions. To meet these rather 
stringent requirements Standard Telephones 
and Cables, Ltd., has developed in collabora- 
tion with the Air Ministry Works Directorate 
a new central control system and has manu- 
factured the equipment which is now ready for 
installation at the London Airport. The 
system is based on two types of telephone 
relays, specially designed for this particular 
application. There are a total of 555 relay 
units housed in twelve sub-stations which are 
disposed around the airfield at convenient load 
centres, A telephone cable joins these sub- 
stations in @ ring main to which the control 
desk is connected. The operation of the indi- 
vidual relays is governed from the control desk, 
and the function of the relays is to open or close 
the contactors which control the appropriate 
lighting circuits, 

A general view of the control desk is shown 
in the accompanying engraving. The left-hand 
panel consists of a mimic diagram which shows 
the operator the exact state of all the lighting 
services, Any change in lighting initiated by 
the operator is immediately reproduced on the 
mimic diagram. Selection of any of the six 
possible directions of approach is made by 





rotating the runway selection switch (the large 
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knob on the second panel from the left) to the 
desired position and depressing the switch ; 
this determines the runway that is to be 
illuminated. To select the lighting services 
desired on the chosen runway the operator 
then turns the appropriate selector knobs on 
the remaining panels on the right of the control 
desk. The operation is then completed by 
depressing a “pulse” key on the same panel 
as the runway selector. This operates the 
appropriate relays and contactors and the 
resulting change in the airfield lighting is imme- 
diately reproduced on the mimic diagram. 

A useful check is provided by the ‘ back 
indication,” whereby as each operation is com- 
pleted a lamp is lit under the appropriate 
selector knobs that are involved in the operation, 








the desk for inspection or maintenance without 
having to loosen screws or wing nuts. The 
apparatus in each panel is carried on a chassis 
with jack connections on the underside. The 
control desk is built up in sections and new 
sections can be added to cater for the control of 
duplicate and triplicate runways as they are 
put into service. 

The relays are mounted in racks as in orthodox 
telephone practice, and each relay unit is 
enclosed in a transparent dustproof casing 
mounted on a moulded plastic base which can 
be detached from the rack by a single movement. 
Sufficient space has been allowed on the racks 
to accommodate enough extra relay units to 
permit each sub-station to control an extra 
forty services, thus giving the twelve sub- 





’ THE CONTROL DESK 


In the event of a change in wind the controller 
can change the whole lighting scheme from the 
old runway to the new merely by changing the 
position of the runway selection switch and 
then depressing the pulse key, 

A master check switch enables the operator 
to verify all his control operations. If a fault 
should develop anywhere on the system a red 
warning lamp on the control desk lights up, and 
by using the “check” facility referred to 
above the operator is able to find out which of 
all the services is involved so that the fault 
can be rectified without any waste of time, for 
a telephone housed in the lower right-hand panel 
of the control desk establishes immediate com- 
munication with any of the sub-stations. 

All of the panels can be easily removed from 





stations jointly an additional capacity for 480 
new services, 

As the airport facilities expand in stages from 
the present three runways to the ultimate nine, 
extra racks and further sub-stations can be 
added as necessary. No change to the tele- 
phone ring main cable will be involved, the 
additional sub-stations being merely teed off 
at the most convenient point in the main. 
Similarly any change in the position of the 
control tower simply means a change in the tee 
off point for the control desk. It is evident, 
therefore, that the requirement of maximum 
flexibility is inherent in the system, for future 
extensions will involve only minor additions, 
and the minimum of disturbance, to the control 
equipment originally installed. 








British Standard 


for High-Voltage 


Overhead Lines” 


HE object of this British specification* is to 

standardise three-phase and single-phase 
light high-voltage overhead lines for working 
voltages up to and including 11 kV by a sim- 
plified type of construction designed to give 
improved performance by reducing some of the 
troubles associated with other kinds of con- 
struction used hitherto. General adoption of 
the specification and the standardisation of com- 





* B.S. 1320: 1946—‘“ High Voltage Overhead Lines 
on Wood Poles for Line Voltages up to and including 
11kV with Conductors not exceeding 0:05 sq in.” 
Price 10/6 post free, British Standards Institution, 
28, Victoria Street, London, 8.W.1. 





ponents should effect considerable economies in 
first cost and maintenance, and thereby con- 
tribute to a solution of the technical and 
economic problems connected with rural elec- 
trification. 

Before referring to the main provisions of the 
new Standard, it will not be out of place to 
review very briefly its historical background. 
It will be remembered that, with a view to facili- 
tating development in rural areas, the Electricity 
Commissioners, in 1937, issued to all supply 
undertakings a circular letter embodying certain 
relaxations of their Overhead Line Regulations. 
Although these relaxations were confined to 








high-voltage lines with conductors not exceed- 
ing 0-04 square inch, they permitted light lines 
to be erected more economically than under the 
current code. Early in 1939 a sub-committee 
of the E.R.A. was formed to discuss rural elec- 
trification, and a specification incorporating 
these and other relaxations was drafted for 
11-kV rural lines. Satisfactory experience was 
gained with a number of lines erected to this 
specification, and in 1942 the Commissioners 
issued additional amendments with the object 
of securing further economies, but again these 
were applicable only to lines with conductors 
not exceeding 0-04 square inches. Shortly 
afterwards, a sub-committee, representing 
supply undertakings throughout Great Britain, 
was set up by the B.S.I. to draft a suitable 
Standard Specification. 

Bearing in mind the need for maximum 
economy in rural electrification, the principal 
aim in framing the specification has been to 
keep the design as simple as is compatible with 
reliable operation, and as far as possible the | 
materials and methods specified are those which 
have already proved satisfactory under service ‘ 
conditions. Although precise figures are not 
available, it can be stated that more than 1500 ' 
miles of line conforming to the Specification are 
already in service in this country, and some 
sections have been in operation for as long as 
six years. B.S. 1320: 1946 is unique, inasmuch 
as it specifies the whole of the components and 
their method of assembly and erection, and a 
very complete set of drawings is included. 

It should be noted that the Specification is 
not mandatory; Appendix B contains an 
amendment to the Commissioners’ Overhead 
Line Regulations—El. C53 (revised)—in the 
form of an additional regulation (No. 20) 
which in effect approves B.S. 1320: 1946 as a 
statutory alternative to the adoption of other 
types of overhead line. Appendix B also con- 
tains an amendment to Regulation 12 of the 
Electricity Supply Regulations (1937), which 
makes it quite clear that this regulation does not 
apply to overhead lines, so that B.S. 1320: 1946 
is not mandatory. 

Briefly, the Specification standardises on 
wooden poles, with cross-arms of wood or steel ; 
all conductors are disposed in the same hori- 
zontal plane, and the minimum height of con- 
ductors above ground is reduced to 17ft (with 
20ft at road crossings), so that it is possible 
to use shorter poles; steelwork on poles is 
unearthed, except on transformer poles, switch- 
gear supports, &c. Some of these provisions are 
discussed below. 


ConDUCTORS 

Only copper conductors and only two sizes 

(0-025 square inch and 0-05 square inch 
stranded) are recommended, and the design 
details given are based on the use of these 
particular conductors. This does not preclude 
the use of solid conductors or of conductors of 
other metals using the same general design 
principles with minor modifications. 
The stringing conditions of conductors under 
this Specification require a factor of safety of 
2-5 with a wind loading of 16 lb per square foot 
on the bare conductor, which is equivalent to a 
wind of 70 m.p.h. It can be safely stated that 
this particular loading for the range of conductor 
sizes covered by this Specification gives satis- 
factory stringing conditions. Six winters’ expe- 
rience with lines built to this Specification and 
nearly twenty years’ experience with small con- 
ductors strung to a #;in. ice loading—which in 
its effect is not very different to the loading of 
this Specification—suggest that these provisions 
are adequate. 

It has been found that at normal temperatures 
there is a limit to the tension which can be 
satisfactorily imposed on a conductor. If this 
tension is too high, vibration trouble will occur. 
As a rough guide, it can be stated that no vibra- 
tion trouble will be experienced if at a tempera- 
ture of 60 deg. Fah., the tension does not exceed 
one-fifth of the breaking load of the conductor. 
So far, no vibration trouble has been experienced 
with lines designed to this Specification. 

The Specification not only gives exact dimen- 
sions, but it includes a very complete set of 
tables for conductor sags and tensions, together 
with detailed recommendations and drawings 
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for joints, line connectors, terminating thimbles 
and binding in stirrups. Sags and tensions are 
calculated by treating wooden poles as flexible 
supports ; although this represents a departure 
from the practice of some engineers, it is thought 
to be justified. 


SUPPORTS AND CROsS-ARMS 


Wooden poles of red fir or European larch are 
specified and detailed drawings are given in the 
Specification. Two different factors of safety 
are quoted—2} for imported and 3} for home- 
grown timber—since it was felt that there 
might be some doubt about the life and quality 
of home-grown timber. Experience of im- 
ported poles has been consistently good over a 
period of about fifty years of use by the industry, 
and the Committee came to the conclusion that 
it would be reasonabie to come down to a factor 
of safety of 2-5. During the war practically 
nothing but home-grown poles have been used, 
and although they were not of uniform quality, 
it is considered that a good proportion may be 
expected to have a life of at least twenty years. 
It seems reasonable to hope that as a result of 
this considerable experience and by greater 
attention to selection and seasoning, home- 
grown poles of better and consistent quality 
may be available in the future. 

The fact that a minimum diameter of pole is 
specified is to prevent too slender poles being 
used. Although under certain conditions such 
slender poles may comply in all respects with 
the factor of safety under the specified loading 
conditions, their deflection at working load 
would be too great. As it is not the usual prac- 
tice to check wooden poles for deflection, it was 
considered that the simplest way would be to 
specify a minimum size, namely, 6}in diameter 
at 5ft from the butt. 

Anti-climbing devices are no longer obligatory 
except on certain specified poles, e.g., trans- 
former poles. 

Cross-arms are required to be either of steel 
or wood, and drawings are included ‘to show the 
dimensions and preparation of both types. The 
horizontal spacing of conductors was chosen 
after consideration of the many alternative 
arrangements. It has been found, not only in 
this country, but in America and on the Con- 
tinent, that there is less trouble from this 
formation than with any other arrangement. 
It has the further advantage of being extremely 
simple, of saving pole height, while permitting 
a certain amount of interchangeability as regards 
section and angle poles. 


EARTHING 


Probably the most important departure from 
normal overhead line practice in this country 
is the provision that the steelwork supporting 
the insulators is not to be earthed, thus taking 
full advantage of the additional insulation value 
of the wooden pole. Past experience with this 
‘** unearthed ’’ method of construction is so 
satisfactory that it is now being specified with 
the strong conviction that it should assist in 
reducing outages, particularly those due to the 
formation of power arcs to earth, lightning 
effects and insulator failures. Moreover, it is 
probably safer than many lines of the earthed 
type, where high resistance earths prevail. It 
is generally agreed that to obtain effective pro- 
tection against lightning the continuous earth 
wire should be suitably placed above the line 
conductors and efficiently earthed at each 
support. The high cost of this form of lightning 
protection would be prohibitive for light rural 
lines, and the proposed “unearthed” con- 
struction has given excellent results in service. 
Since it is impossible, however, to eliminate 
earthing completely, full details are included 
(Appendix C) for earthing poles carrying trans- 
formers, remote mechanically operated switch- 
gear, or other apparatus which impairs the 
impulse flashover value of the additional insu- 
lation provided by the wooden pole. On all 
other poles, wooden insulators, of specified 
materials and dimensions, must be inserted in 
the stay wires. 


PROTECTION OF Post OFFICE LINES 


The provisions laid down for the protection 
of G.P.O. lines and circuits are contained: in 
Appendix A of the Specification. In general, 


the principle of using wooden poles as supple- 
mentary insulation, will be favoured by the 
Post Office engineering department, since this 
design is likely to reduce lightning faults and 
to lessen the incidence and severity of earth 
faults. The Specification requires that the 
earth fault current shall be so limited that the 
induced voltage in any Post Office line liable 
to be affected will not exceed 300 volts. Other 


matters dealt with in Appendix A include the 
formal statutory notice of the intention to erect 





an overhead power line, and the questions of 
proximities and crossings. The construction 
of cradle guards is described in detail and draw. 
ings are included. It will be seen that the 
unearthed guard is preferable, inasmuch as jt 
reduces the hazard to P.O. lines by lightning 
damage. Nevertheless, an unearthed guard 
offers less direct protection than an earthed 
guard, and this factor has been offset by modify. 
ing the number and disposition of the cross 
lacing wires. 








E recently had an opportunity to inspect 

one of the new portable automatic concrete 
block and slab-making machines now being 
made by Trianco, Ltd., of East Molesey, 
Surrey. This firm, in addition to making con- 
crete plant, also operates a large block-making 
establishment of its own, and the experience 
gained in this works has provided valuable data 
upon which to base the design of the machines 
now being placed on the market. 

The automatic block and _ slab-making 
machine, illustrated in Fig. 1, is of particular 
interest, but a brief des- 
cription of the general 
lay-out of the Trianco 





An Automatic Concrete Block-Making 
Machine 


runway trip is reset in its new position and 
block making proceeds. The sequence of 
moulding is so arranged that whilst each 
machine fills an area of the curing ground on 
one side during the day the cured blocks on the 
other side are transferred to the stockyards. 
The automatic block-making machine is 
designed to produce concrete blocks in sizes 
from 2in by 18in by Qin to 9in by 18in by 9in 
and 2in by 24in by 9in to 9in by 24in by 6in 
respectively. A machine is designed to com- 
plete six full block-making cycles per 





block-producing plant 
and its operational 
sequence is worth re- 
cording. In such a 
plant the aggregates 
and cement, after batch- 
ing, are elevated and 
deposited into the hop- 
per of a paddle type 
concrete mixer set over 
the end of an overhead 
runway. After mixing, 
the concrete is trans- 
ferred to a skip pro- 
pelled along the runway 
by its own reversible 
electric motor, the con- 
trol gear of which is 
actuated by two chains 
extending downwardsto 
permit switch manipula- 
tion from ground level. 
Low-voltage pick-up 
wires along the runway 
supply power to the skip 
motor. The runway 
traverses a length of 
ground on each side of 
which is an area set 
aside for the initial 
curing of the blocks or 
slabs. Below the run- 
way at suitable points 
are the block-making 
machines, each of which 
is so positioned that 
it can be moved along 
a sufficient span of 
ground to accommodate 
one day’s output. At 
intervals along the run- 
way are movable trips, 
which are set to stop 
the motor when a skip is 
over a block-making machine. Unless the trip 
is set the skip passes on to the next machine 
which requires a fresh supply of concrete. 
When a skip is in position over a block-making 
machine its clam shell bottom is opened 
by means of a hand lever, and its contents are 
deposited into the machine hopper. The skip 
is then closed and its motor switched on in 
reverse to return it to the filling point beneath 
the mixer. 

As each machine fills one side of the curing 
area immediately adjoining it, it is moved along 








a few yards by means of an elevating truck, the 








FiG. 1—-BLOCK-MAKING MACHINE 


minute, the output, naturally, being depen- 
dent upon the size and form of the blocks 
being made, coupled with the consistency 
of the concrete mix, over which close 
control has to be maintained to ensure 
maximum working efficiency. The block-making 
machine is driven by a 1} h.p. electric 
motor. It is worked by one operator, assisted 
by one or more unloaders, according to the size 
of block being made and the distance from 
the curing ground. Very little manual effort 
is called for in operating the machine, as the 
whole of the block-forming and _ ejection 
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Blocks are formed on fabri- 
cated steel pallets, shaped to impart the 
correct profile on the base. Each block is 
removed from the machine complete with its 
pase pallet which forms a means of support 
until the initial curing period is passed. After- 


js automatic. 











FiG. 2—PALLET CLOSING AND MOULD VIBRATING GEAR 


wards the pallets are removed, cleaned and 
returned to the machines for re-use. 

In the machine, blocks are formed in the 
mould box A—see Fig. 1—at the base of which 
pallets rest on a lever-ope rated ram B. Concrete 
is drawn from the main hopper C in the form of 





Fic. 3—COMPRESSION AND EJECTION 


a ribbon on a conveyor belt forming the base of 
the hopper and falls into a smaller sliding hopper 
below, which is pulled forwards by hand over 
the mouth of the mould. At the beginning of a 
block-making cycle, as the ram B begins to 
descend, the operator pulls the sliding hopper 
forwards and at the same time depresses a 
pedal with his foot. This pedal engages the 
clutch drive of the conveyor belt, which at 
once begins to deposit concrete in the hopper 
set over the mould. At the same time, a spring- 
loaded link from the moulding box frame is 
automatically brought into contact with the 
rotating star-shaped stepped cam D—Fig. 2. 
Movement imparted to the link by the steps of 
the cam as it turns is transmitted as a rapid 
jolting motion, which vibrates the mould frame 
and consolidates the concrete being deposited 
inthe mould. At the bottom of the ram stroke, 











and when the mould is full, the operator releases 





the pedal to disengage the conveyor drive and 
pushes the sliding hopper back clear of the 
mould top. The balanced link-operated com- 
pression gear, carrying the former E for the 
top of the concrete block, is then pulled down by 
hand until it is caught on either side by tension 
catches FF, 

These two catches link 
the lever mechanism 
of the main drive for 
the compression and 
ejection movements 
imparted by the top 
and bottom rams on 
the material in the 
mould box. As _ the 
catches drop into pos- 
ition a trip G transfers 
the motor drive through 
a clutch and reduction 
gears to the main shaft 
H—see Fig. 3. A crank 
arm at the end of this 
shaft actuates a recipro- 
cating crosshead J. Ex- 
tending rearwards from 
the top and bottom of 
the crosshead are two 
shafts moving in 
substantial guideways. 
Each of these shafts has 
a section of its inner 
face machined to form 
a rack, so positioned as 
to drive in timed se- 
quence pinion quadrants 
K keyed to the ends of 
two shafts extending 
across the width of the 
machine. These shafts actuate lever and toggle 
mechanisms which force the top pallet down 
wards and the lower ram upwards to com- 
press the concrete in the mould under a very 
heavy pressure. At the conclusion of the com- 
pression movement the tension catches of the 
upper pallet gear are 
automatically tripped 
to allow the top pallet 
to swing up clear of the 
mould box and, at the 
same time, the finished 
block of concrete is 
ejected upwards and 
out of the mould and so 
held for a few seconds 
to permit its removal. 

At the end of the 
cycle of operations when 
a completed block has 
been removed, another 
bottom pallet for the 
next block is placed on 
the lower ram as it 
begins to descend. 

The firm also makes 
a smaller machine for 
making blocks up to 
18in by 9in by 9in, which 
incorporates motor- 
driven mould vibrating 
with hand-operated 
compression and eject- 
ion. The initial oper- 
ations are similar to 
those of the automatic machine described above, 
except that the vibrating action is initiated by 
movement of a large hand lever in a rearwards 
direction. This lever is then pulled forward 
and forced downwards to compress the block. 
After compression the block is ejected from the 
mould by upwards movement of an adjoining 
lever. 
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THE DISSEMINATION OF SCIENTIFIC INFORMATION. 
—The Federation of British Industries industrial 
research secretariat has prepared a memorandum on 
“The Dissemination of Scientific and Technical 
Information to Industry in the United Kingdom 
and the British Commonwealth.” The memo- 


randum is based on the discussion which took 
place on this subject at the recent Royal Society 
Empire Scientific Conference. 





The Royal Scottish Museum 





THE report for the year 1945 of the Royal 
Scottish Museum, Edinburgh, was issued at the 
end of last week, and the section reviewing 
the work of the Department of Technology, 
records that the work of restoring various 
exhibits to their halls and galleries has been 
successfully undertaken. Comment is made 
upon the excellent condition and negligible 
deterioration suffered by the intricate mech- 
anical exhibits during their long absence from 
the halls and galleries of the department. The 
report states that during the war the engineers’ 
workshop was stripped of its equipment and 
fittings to assist training centres and to help 
the war effort in other ways. A start has now 
been made on the work of restoration and re- 
equipment and it is hoped that the workshop 
will soon be engaged again in fine model making 
and the general preparation of specimens for 
exhibition. Rearrangement of the halls and 
galleries in the Technology Department, to 
give a more spacious lay-out, is proceeding. 
This rearrangement, it is stated, is being 
achieved by weeding out material of poorer 
quality which is now redundant or is no longer 
of general interest, and by placing in reserve 
complete sections of material which have less 
value to the general visitor, but will still remain 
available to the inquiring specialist. Various 
gifts to the department are acknowledged in the 
report, including two builders’ scale models of 
cargo steamships, presented by Sir Arthur M. 
Sutherland, of Newcastle-on-Tyne, and J. and G. 
Harrison, Ltd., London, and an early Edison 
phonograph with wax recordings by contem- 
porary celebrities. Acknowledgment is also 
made of the loan to the Museum of a fine scale 
model of a Stephenson type 2—2—2 locomotive of 
1840, made at the Bedlington Ironworks, near 
Morpeth. 








British Industries Fair, 1947 


Tue first British Industries Fair since 
1939 is to be held from May 5th to 16th, next 
year, at Earls Court and Olympia, London, and 
at Castle Bromwich, Birmingham. As in pre-war 
years, exhibits will be grouped in two main 
sections. The lighter industries will be in London 
and the engineering and hardware at Birming- 
ham. The London section of the Fair is 
organised by the Export Promotions Depart- 
ment, Board of Trade, 35, Old Queen Stréet, 
London, 8.W.1; and the engineering and hard- 
ware section by the Birmingham Chamber of 
Commerce, 95, New Street, Birmingham, 2. 
Special attention will be devoted to the display 
of United Kingdom products suitable for export, 
and it is hoped the Fair will attract many 
buyers from abroad as well as buyers in Britain. 








AUSTRALIA’s ARTESIAN AREAS.—In a paper on 
** Australian Water Resources,” presented to the 
Institution of Engineers, Australia, Mr. J. D. Lang 
says that Australia has the distinction of possessing 
the largest artesian basin in the world, as well as a 
number of smaller basins, and underground water 
from these sources is obtainable over approximately 
one-third of the continent’s area. Owing to the 
scanty rainfall and lack of surface waters, it is these 
underground supplies which have made pastoral 
settlement, and even the mining operations, of the 
inland at all possible. The quantity and quality of 
water yielded from bores in the artesian areas varies 
considerably, while the temperature varies from 
that of the earth’s surface to 212 deg. Fah. There is 
a great deal of misapprehension regarding diminu- 
tion of flows from bores in the great artesian basin. 
Although the present aggregate yield from Queens- 
land bores is only two-thirds of the peak value of 
355 million gallons per day attained in 1914, there 
has been no depletion of supply due to draw-off. 
Evidence seems to indicate that the diminution of 
flow is due to the elastic. properties of the strata. 
There is far too little data available yet to determine 
whether percolation into the intake beds occurring 
at present, is sufficient to recharge the basin 
adequately for the requirements of future genera- 
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ORGANISATIONS AND ADVANCEMENT 


WE find it hard to believe that there is any 
more truth to-day in the assertion that youth 
lacks initiative and ambition than there was 
in that dim and distant time when first the 
complaint found voice. As the more gifted 
in each generation succeed to leadership they 
compare the respect in which they held their 
predecessors with their own obvious supe- 
riority over nearly all their youthful heirs 
and are tempted to draw the natural con- 
clusion of decadence in the coming age. The 
truth, we fancy, is that amongst the young, 
as amongst the more mature, those vigorous 
in mind and bold in ambition have always 
been a small minority. The more numerous 
majority has been content in every age with 
the pedestrian prospect of steady promotion 
in the passing years culminating no doubt 
towards the decline of life in a post of some 
responsibility held for a few more years 
before retirement on a pension. Only to the 
few has it ever been given to be excited by 
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**Criticise your elders as much as you like, 
but don’t stop at criticism. Show them that 
they can do much better with your help and 
insist on helping.”’ Youth finds criticism easy. 
But only talent allied with determination 
can overcome the advantage in experience 
held by age and thus become able to “ insist 
on helping.” 

But though we have no belief in the 
decadence of youth, it may well be true in 
relation to the means of earning a living that 
youth to-day shows less initiative than it 
did in the past. True, the opportunities open 
to youth educationally have been greatly 
improved in recent years. But, having 
achieved an education more complete than 
any that his father could command, what 
avenues for further advance are open ¢ Are we 


$$ | wrong in supposing them not indeed fewer but 


greatly less exciting than they used to be ! 


65 | International competition, on the one hand, 
173} and the requirements of technical efficiency, 


on the other, have combined in this present 
century to confine much of the work of engi- 
neers to the service of large and financially 
powerful organisations. The increasingly 
centralised control involved has reduced in 
number even though it may have increased 
in splendour, those glittering rewards that 
imagination holds before the eyes of ener- 


8|getically ambitious youth. At the same 


time, organisation has often encumbered 
all roads to those high places with rules, 


7 precedents and red-tape restricting the rate 


of advance to a snail’s pace. Often, it is to 
be feared, ambition has allowed itself to be 
smothered—no doubt after a struggle—by 
such over-organisation, and initiative and 
talent that should have been utilised in the 
service of the firm have been deflected to the 
more exciting, if less profitable, pursuits of 
leisure hours. For the impact of a vigorous 
upon less active minds, particularly if the 
latter are the older, is often aggravating 
rather than stimulating, and sometimes seems 
subversive of discipline rather than pro- 
gressive. Is it to be wondered if some of 
those who are active in mind prove less 
determined or perhaps more sensitive than 
the rest and prefer eventually the peace to 
be gained by silence to the uproar of opposi- 
tion generated by criticism and revolt ¢ 
Moreover, even in a less rigid organisation it 
is not easy for those in leading positions to 
provide a youth whose restlessness and 
turbulence prove the vigour of his nature 
with that increase of responsibility his 
capacity demands. For, on the one hand, too 
much may seem to be at stake should the 
selection be found mistaken, whilst, on the 
other, there are always available maturer 
minds to whom the work can be trusted, with 
the assurance that it will be, if not brilliantly, 
at least conscientiously carried out. The 
problem thus posed is one that many a pro- 
gressive welfare department is struggling to 
resolve. 

There is, of course, now no possibility of 
putting back the clock. Both world trade 
and technical considerations demand in 
certain fields that organisations shall be close- 
knit, orderly and powerful. To attempt a 
return to those smaller, more loosely- 
organised concerns that provided in the past 
so many and such clearly perceived oppor- 
tunities for youth would to-day be retro- 
grade. Yet it would be fatal to forget that 





such advice as that of the late Asa Binns. 


the natural trend of a large and complicated 
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organisation is towards a system of advance. 
ment that suits the mediocre rather than 
the progressive mind, promotion by seniority 
rather than by merit. Though risk is often 
repugnant to large organisations, it yet pays, 
we are convinced, in the advancement of 
youth, to take it. For more often than not, 
particularly in youth, the position makes the 
man. Nor surely is the vitality of any 
organisation, however large and strong, to be 
maintained by a policy of slow priority pro. 
motion attractive to second-class rather than 
first-rate ability. To-day some of those 
incentives which in the past urged the 
ambitious forward may have lost their 
former keenness. High taxation robs the 
supporter of great responsibility of much of 
the reward that is his due. Governmental 
controls, national and local, place bounds 
upon the scope of individual initiative. 
There still remains, however, the incentive 
to wield power. It is those firms and com- 
bines which show themselves better capable 
of combining high organisational efficiency 
with flexibility in permitting the rapid rise 
to power and influence of talent, that will 
attract to themselves all that is ambitious, 
talented and determined amongst the youth 
of the country. Can nationalised industries 
we wonder, be counted amongst those most 
likely to be among them ? 


Fraudulent Inventions 

WE read recently in our papers that a 
gentleman with three not uncommon names 
claimed to have invented a car which could 
be driven by heavy water, uranium and 
“chemicals.” Unlike many inventors he 
made a pecuniary success of it, for we read 
also that he secured £250 for development 
expenses. Unfortunately for him, a judge of 
the Central Criminal Court took the view that 
he had obtained the money by false pretences 
and converted it to his own use and benefit. 
In this he was less lucky than thousands upon 
thousands of other inventors who have 
touched their friends and the public for the 
development of devices and processes that 
were no more sound than those of the present 
sinner. It would be a pretty kettle of fish 
indeed if every inventor who failed to do what 
he said he could do might be indicted for false 
pretences. The country’s revenue might 
benefit from the fines, but the “poor in- 
ventor,” who excites so much sympathy, 
would be still further discouraged. No doubt 
the learned judge bore this patent fact in 
mind, but whatever kindred feeling he may 
have had for a progressive intellect, it was 
overborne by the mistake the inventor made 
in converting to his own use and benefit the 
cash with which he ought to have made a 
show, at least, of trying to make his car go. 

In the first World War there was a Ministry 
of Inventions. Amongst its duties was the 
examination of the ideas and notions of thou- 
sands of people who had thought out, or 
thought about, a plan for ending the war by 
technological advances. A committee of the 
Ministry weeded out these proposals, reject- 
ing some, the majority, and selecting some, a 
few, for further examination and trial. Thus 
the national purse was protected against 
exploitation by people, like our gentleman 
with the three not uncommon names, whose 
proposals, like his, were more plausible than 
practicable. No doubt some wheat was torn 
up with the tares. No doubt some few of the 
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inventions were before their time. No doubt 
some that might have been beneficial to man 
were throttled at birth. But, take it for all 
in all, the committee did protect the country 
against useless expenditure, and it is a nice 
question whether some such court of reference 
for the protection of investors would do more 
harm than good. No committee, even of the 
wisest, is infallible. Be it remembered that 
so great a judge as Sir Frederick Bramwell 
was so blinded by the progress of the gas 
engine that he failed to foresee the future of 
the steam turbine. In 1888, four years after 
Parsons had built and run bis first machine, 
Sir Frederick confirmed a doubt expressed 
originally at the British Association a few 
years before whether the steam engine fifty 
years from that time would be found any- 
where except in museums! Perhaps more 
may be achieved by the popular expansion of 
science than by any protective committee or 
board of referees, for in most of the cases in 
which the public is gulled, a little knowledge 
of physical facts and sufficient acquaintance 
with chemistry to beware of vague reference 
to “chemicals”? would be more than 
enough to make investors button up their 
pockets. 

We have hinted at a surmise that had the 
inventor of the “‘ heavy water, uranium and 
chemicals ” car not converted the money he 
received to his own use and benefit, there 
would have been little against him. We 
doubt if any judge and jury would venture to 
express an opinion upon the practicability 
of running a car on heavy water, uranium 
and chemicals. Is not that just what we are 
expecting to see in a future which some people 
have been rash enough to describe as not 
remote ? On the other hand, the judge may 
have been satisfied that the inventor, in fact, 
knew next to nothing about these matters, 
and used a comfortable conjunction of 
scientific words for no other reason than to 
trap the unwary. And how easily people are 
caught by such abracadabra is shown over 
and over again by the publicity given in the 
daily Press to inventions that are but little 
better supported than that before us. If 
journalists may fall, why not common folk ? 
The Press protests daily its devotion to 
science, and even chides scientists. It would 
increase its services were it to submit scien- 
tific inventions to scientific examination, and 
so warn its public against cars that run on 
“heavy water, uranium and chemicals,” and 
all kindred vapours. 








Obituary 
SIR JAMES BIRD 


WE regret to have to record the death of 
Squadron Commander Sir James Bird, 
R.N.A.S. (retired), which took place at 
Wickham, Hants, on Tuesday, August 13th. 
For several years he had been actively asso- 
ciated with the aircraft industry, and at the 
time of his death was a special director of 
Vickers-Armstrongs, Ltd., and general 
manager of the firm’s Supermarine Aircraft 
Works. 

James Bird was born in 1883, and was 
educated at Marlborough. In the “early part 
of his career he held various appointments 
with Armstrong, Whitworth and Co., and 


sun, will be found in ‘‘ The Monthly Notices of 
the Royal Astronomical Society,” No. I, 1946, 
A table of the past and future of the sun is 
given on page 70, with further details on page 71. 


that the sun will at first expand, grow hotter 
and hence more 
collapsing and becoming an inconspicuous 
white dwarf. Depending upon how much 
hotter it becomes before collapsing, mankind, 
it seems, must ultimately either burn or freeze. 
The conclusion drawn in our article entitled 


errors in the formula in my letter, published in 
your issue dated August 16th.? 
error on my part, the other is typographical. 


formula into your contributor’s symbols, I 
inadvertently included a term R,?, which should 
not be there. 


expressions for m and n. What is printed as 


should read 


1902 till 1914. On the outbreak of war in the 
latter year, he joined the Royal Navy and 
served in the Royal Naval Air Service, 
retiring in 1918 with the rank of Squaaron 
Commander. 

Sir James joined the board of the Super- 
marine Works at Southampton in 1919, 
acquiring the controlling interest from Mr. 
Hubert Scott Paine in 1923, and from then 
until 1928 he was the owner and managing 
director of the works. It is of interest to 
recall that, in 1927, the Supermarine Works 
entered three aircraft for the International 
Schneider Trophy contest at Venice, and 
gained first and second places. Sir James was 
Chairman of the Royal Aero Club’s Schneider 
Trophy Committee, and was also on the 
Aviation Committee of Lloyd’s. In 1928 Sir 
James sold the Supermarine Works to Vickers 
Aviation, Ltd., and subsequently he became 
a special director of Vickers-Armstrongs, 
Ltd. In the recent war he was responsible for 
much of the firm’s aircraft work, being 
especially concerned with the production of 
“ Spitfires” and ‘‘Seafires”’ for the Royal 
Air Force and the Fleet Air Arm. 

In addition to the aforementioned activities 
Sir James was avle to devote some of his 
time to the work of the Southampton Harbour 
Board, of which he was a member. He was 
also a Fellow of the Royal Aeronautical 
Society, a Member of Council of the Society 
of British Aircraft Constructors, and a 
member of the Ministry of Production’s 
Southern Regional Board. The honour of 
Knighthood was conferred upon him in 1945. 








Letters to the Editor 





(We do not hold ourselves woes vere for the opinions of 
our corr 


WHY ? 
Sir,—The information Mr. Mittler asks for 
in your issue of the 2nd inst, re the future of the 


C. T. SPENCER. 
London, W.1, August 16th. 


[According to the table referred to, it appears 


luminous, later, however, 


‘“ Why ?” remains undisturbed.—Eb., THE E.] 


CENTRIFUGAL PUMPS 
Sir,—May I draw your attention to two 


One is an 


My own error is that in transcribing my 


The formula should be 
Head=k/2g [u®+-muf—nf?] 


The typographical error occurs in the 


R,/R, +R, 


R,/(R, +R) 
Joun A. R. FIrtecp. 
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importance. On the military side, the author 
tells the story of the Post Office activities at 
Bentley Priory (headquarters of Fighter Com- 
mand throughout the war), of the underground 
operations room of Coastal Command head- 
quarters, and of the intensive preparations for 
D day. The narrative describes the untiring 
efforts of all Post Office workers to maintain 
communications in the United Kingdom and 
to restore the damage done in air raids. To 
quote but a few examples, the author recalls 
the air raid on Bath; the destruction of the 
Central Telegraph Office and the restoration of 
service for the most important subscribers 
within ten days ; and the story of Dover. The 
final chapter, as befits an island race, is devoted 
to the experiences of the Orkneys and Shetlands, 
which are revealed for the first time in this book. 








Plastics Explained. By H. A. Tayler. 
London: Fudge and Co., Ltd., Sardinia House, 
W.C.2. Price 8s. 6d. net.—This little book 
presents in simple non-technical terms the 
properties, uses and limitations of a variety of 
plastic materials. It first describes methods 
of moulding and then deals individually with a 
number of proprietary makes and types of 
material, their manufacture, forms and colours 
available, properties and limitations, and 
typical applications. A useful guide to plastics 
for those interested, but having no technical 
knowledge of the subject. 
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Second edition. By U. R. Evans, M.A., Se.D. 
London: Edward Arnold and Co., 41 and 
43, Maddox Street, W.1. Price 50s. net.—All 
interested in the subject of metallic corrosion 
will welcome the publication of the second 
edition of this book, which was first received 
with so much interest in 1937. Many new 
sections have been added and the matter in each 
chapter revised and brought up to date. A 
certain amount of rearrangement has taken 
place, and the author explains in his preface 
that, for the convenience of readers, those 
matters which require in practice to be con 
sidered together have been brought into juxta- 
position, even at the expense of consistency. 
Each chapter is divided into three sections, 
giving the scientific basis, practical problems, 
and a quantitative treatment, as in the pre- 
vious edition of the book. An appendix on 
‘Optical Methods for the Determination of 
Films in Metals Based on Polarisation and 
Interference Phenomena ” has been written by 
Mr. A. B. Winterbottom. 
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The Late Mr. T. H. Barton, O.B.E. 


AN APPRECIATION 
(Contributed) 


HERE died, on July 26th, a man singu- 
larly typical of a type which, almost 
peculiar to the Anglo-Saxon race, has done 
so much for the development of mechanical 
engineering. T. H. Barton was much more 
than the founder and chairman of Barton 
Transport, Ltd. He was a perceptive genius, 
not to be frightened by any difficulties and 
tranquil in the face of adversity, whether 
mechanical or financial. From the very 
outset, his career was adventurous. Born 
at Duffield in 1866 he barely escaped drown- 
ing, fifteen months later, when he fell into a 
beer cooler. As a boy, he worked in a Derby- 
shire stone quarry, but soon turned to engi- 
neering, and in 1880 was an apprentice at 
the works of the Falcon Engine and Carriage 
Company, Loughborough, then manufactur- 
ing steam trams and dockyard locomotives. 
His wages—after working for nothing for the 
first six months—were 4s. per week of fifty- 
four hours. Later, when he became an 
orphan, he had to leave Loughborough. owing 
to lack of any financial support from home. 
Tramping to Nottingham, he found work at 
a small engineering concern in the London 
Road, then owned by a Mr. G. D. Hughes. 
It was here that Barton came first into con- 
tact with internal combustion engines, then 
mostly of the atmospheric type, but later 
including Crossley, Priestman, Stockport and 
other engines, with all of which he became 
extremely familiar. It was his job to rectify 
troubles, and he was kept very busy. 
About 1884 he entered the employment of 
Manlove, Alliott and Co., Nottingham, who 
were then building the Atkinson “ Differ- 
ential ’’ gas engine. To improve his know- 
ledge, Barton worked in the evenings as an 
unpaid assistant in the engineering laboratory 
at Nottingham University College, where he 
came into close contact with the late Pro- 
fessor Robinson. Going to sea, he travelled 
as far as China and subsequently made his 
way across Russia from the Pacific to St. 
Petersburg fixing lights in railway stations. 
It was on his return to England about 
1890-91 that Barton heard—from the 
mechanic of an asylum in Bethnal Green— 
that Hornsbys of Grantham were commenc- 
ing the manufacture of petroleum engines, 
and might be engaging fitters who knew 
something about them. He at once set off 
for Grantham and was interviewed by Mr. 
R. E. Edwards, then chief engineer for 
Richard Hornsby and Sons. Edwards put 
him in the experimental shop, and it was 
Barton who prepared, for the Royal Agri- 
cultural Society’s Show held at Doncaster 
in 1891, the Hornsby-Akroyd engine which 
was awarded the first prize for oil engines. 
He has related how the initial order for a 
Hornsby-Akroyd engine was one placed by 
Squire Sitwell, of Smalley Hall, Derbyshire, 
a@ pioneer in agricultural mechanisation. 
Sitwell would have taken the engine exhibited 
at the Doncaster Show, but for the fact that 
this particular machine had insufficient pro- 
vision for cylinder cooling and was prone to 
overheating after running for any consider- 
able period. The engine actually supplied 
to Sitwell’s order was of considerably im- 
proved type with more effective water jacket. 
It was in 1892 that Barton carried out at 
Grantham an alteration on a Hornsby- 
Akroyd engine, the vapouriser being removed 
and replaced by a flat wrought iron plate 





prepared with fuel-injecting nozzle, the com- 
pression pressure being raised—by fitting a 
block between the connecting-rod foot and 
its bearing—to a point at which auto-ignition 
of the fuel took place. There is good reason 
to believe that this was the first direct- 
injection compression - ignition oil engine 
which was ever made to operate on load. It 
is thus the prototype of the modern heavy 
oil engine. The development was not pro- 
ceeded with at the time, owing chiefly to the 
difficulty in arriving at fuel injection pumps 
which would stand up for long periods to the 
heavy delivery pressures. Barton has re- 
corded how the power output was raised 
from about 9 B.H.P. with low compression 
and hot vaporiser to about 14 B.H.P. with 
high compression and direct injection at the 
end of the compression stroke. Thus con- 
verted, the engine ran steadily for about 
six hours. 

Leaving Hornsbys, owing to a breakdown 
in his health, Barton returned for a time to 
the Derbyshire stone quarry, and it was some 
years later that he commenced his long con- 
nection with the road transport industry. 
Well known is the fact that until the passing 
of the Locomotives on Highways Act in 1896, 
the speed of a self-propelled vehicle was 
limited to 4 m.p.h., it being further required 
that such vehicle should be preceded in 
its passage along the road, by a man on 
foot. Within two years of the passing of 
the Act, Barton, visiting an exhibition in 
London, saw a motor-driven wagonette and 
at once bought it. He drove this vehicle to 
Mablethorpe, taking three days to complete 
the journey. So great was then the novelty 
of this form of transport that crowds 
obstructed the progress en route, so dense 
being the concourse at Spalding as to cause a 
delay there of two hours. Arriving at 
Mablethorpe, Barton ran a motor-bus service 
in that town, which, as he believed, was one 
of the very first to be established in England. 
The vehicle was a horse wagonette, into 
which had been fitted a single-cylinder petrol 
engine driving through belt and having three 
speeds and no reverse. It seated eleven 
persons and the driver. 

The next move made by Barton was to 
Derby, where he obtained a licence to run 
the vehicle in that town. Later, he tried 
his luck in the Bristol region, in Kent, in 
Wales and, finally, during 1908, he settled 
in the Nottingham district and established— 
not without much difficulty—a single bus 
service between Beeston and Nottingham. 

To Barton belongs the credit of having 
been the first to suggest and to adopt the 
“ gas-bag’”’ bus, the use of which enabled 
him to maintain his services when petrol 
(and latterly fuel oil) was in short supply. 
Difficulties were things which he gloried in 
tackling and overcoming, as when on intro- 
ducing double-deck buses he found that his 
garage at Chilwell was not high enough to 
give the necessary clearance. This he at 
once provided by jacking up the roof struc- 
ture and raising the side walls. 

It was in 1929 that Barton, happening to 
visit the Shipping and Engineering Exhibi- 
tion at Olympia, noticed a high-speed, 
direct-injection, heavy-oil engine, which, 
intended for marine service, was shown by 
Gardners. Recalling his experiences in 1892 
with the early Hornsby-Akroyd engines he 





made a cash bid for the Gardner marine 
engine, and it would have been sold to him 
on the spot had he not explained that he pro. 
posed to use it in a bus. Later, and as the 
engine was unsold, he acquired it, and, within 
three days from receiving delivery, had it 
operating in one of his own buses. The first 
road trials took place in the early days of 
March, 1930, and during the same month 
the vehicle went into regular service on the 
route Nottingham, Long Eaton, and Derby. 
This was the first British-built, high-speed, 
compression-ignition, heavy-oil engine to be 
used for road vehicle service. Within a few 
months seven more engines were ordered for 
installation in Barton’s buses. 

In June, 1943, Mr. Barton received the 
award of the O.B.E. in recognition of his 
services to road transport. To mark the 
occasion, the employees of Barton Trans- 
port, Ltd.—to whom he was always known 
as ‘‘The Guv’nor’’—subscribed for his 
portrait in oils. 

While it is in the field of road transport that 
Barton is best remembered, his important 
activity as an early worker in the develop- 
ment of the petroleum engine has been over- 
looked. He recognised, from the very outset, 
that the heavy-oil engine must be operated 
with extremely high compression pressure 
in order to give good performance, and he 
appears to have been the first man ever to 
demonstrate this by means of an actual work- 
ing example. It is to be remarked that 
Barton—an intuitive genius—was guided to 
the use of the high compression not by any 
theoretical considerations, but by his boy- 
hood experience in quarries, where he noted 
the hard ramming of the explosive charges. 
If, he argued, this hard ramming was effec- 
tive in bringing down rock, it should be 
effective in producing power if applied to 
the charging of the “‘ explosive ”’ used in an 
oil engine. It took Diesel, labouring at the 
same time on purely theoretical lines, about 
seven years to translate his “‘ working prin- 
ciple ’’ into a working engine. 

Of the oil engine pioneers, Barton specially 
honoured Akroyd Stuart, Priestman and 
R. E. Edwards. Of Edwards he used to say 
that had it not been for this man’s faith and 
persistence, Hornsbys would have dropped 
the Akroyd engine in 1892 or even earlier. 

Like Edwards, Barton was a delicate man, 
suffering much and obliged at times to take 
things very quietly. He was extremely 
witty, extremely industrious and singularly 
gifted with the quality of sagacity. At the 
time of his death his company was operating 
more than 200 buses, and he remained active 
almost to the last day of his long life of 
eighty years. It would have given him 
peculiar satisfaction to know that his coffin 
was to be taken to the church on a new bus 
chassis, and that resting on it would be the 
peaked cap which he always wore. 








TimBEeR Decay anv Its Controu.—This is the 
title of Leaflet No. 39, published by the Forest 
Products Research Laboratory, of the Department 
of Scientific and Industrial Research. Opening with 
a concise illustrated description of the mechanism 
of fungoid decay, the leaflet shows why it is neces- 
sary to understand this mechanism when taking 
steps to prevent it. The effect and prevention of 
decay are discussed, and, finally, recommendations 
are given as to the proper treatment to prevent 
timber decay during storage and use. Decay of 
woodwork should never be accepted as inevitable. 
The leaflet states that if woodwork has decayed 
while the structure of which it is part is still in 
use, it is evident that the wood has not been 
adequately protected. The extensive substitution 
for wood of other materials resistant to decay has 
occurred principally because it has not been realised 
that wood can economically be made completely 
resistant to destructive agencies. 
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of Fen drainage enters into a new phase 
| destined to undergo drastic changes as 
| increased. 
| early days of pumping, and it is on record 


| that such means were used probably for the 
|. first time by the Corporation of the Bedford 


such devices had even then been used for 
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The History and Development of 


Fen Drainage 


By L. E. 
No. II—(Continued from page 145, August 16th) 


HILE the end of the seventeenth century 

has been stated in the previous article to 
be the time of arising of the need for pumping 
and the introduction of pumping engines, it 
will be appreciated that that is only a 
generalisation, and in fact pumping engines 
of some sort had been employed in some 
places from early in the seventeenth century. 
Horse-driven water wheels were probably 
employed in these early days, but the form 






and Pumping 


HARRIS 


irrigation purposes and, in fact, are in com- 
mon use to-day in countries such as Egypt 
and India. 

Such methods are, however, solely of 
historical interest and do not bear any 
relation to the modern pumping methods 
in use in the Fens to-day, nor do they con- 
tribute anything to the development of that 
pumping up to its present state. The excep- 
tion, however, is the scoop wheel which, as 
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Fic. 3—EARLY 18TH CENTURY DUTCH WIND-DRIVEN SCOOP WHEEL 


of pumping engine which first became uni- 
versal throughout the fens was the windmill- 
driven scoop wheel. 

With the failure of gravitational discharge 
and the introduction of pumping, the history 


which, in the course of time, was itself 


mechanical and hydraulic knowledge 
It has been said above that horse-driven 


water wheels were probably employed in the 


Level about the year 1680. No doubt prior 
to that date some form of crude hand- 
Operated baling devices may have been 
employed where gravitational flow failed, as 


has been said above, was originally horse- 
driven and eventually survived the changes 
from animal to mechanical power, and pro- 
vided the hydraulic side of the pumping 
engines for a lengthy period after the intro- 
duction, first, of wind power, and secondly, 
of steam power, thus constituting a link 
between the practice of the eighteenth 
century and that of the twentieth. 


WIinvD-DrivEN Scoop WHEELS 


Horse power was superseded in about the 
year 1726, when an Act was obtained for the 
drainage of the Haddenham Fen by the 
employment of scoop wheels worked by 
windmills, and it was after this date that the 
use of such methods became general through- 
out the Fens. By the early years of the 
eighteenth century Dutch mill work had 
become highly developed and justly famous, 


Fens of that period gained considerable 
knowledge from Holland of the use and appli- 
cation of such pumping methods as in the 
earlier times the experience of such Dutchmen 
as Vermuyden and Westerdyke had been 
profitably employed on the schemes of 
gravitational discharge. The accompanying 
engraving, Fig. 3, reproduced from a drawing 
in the Science Museum, South Kensington, 
illustrates an early eighteenth century Dutch 
wind-driven scoop wheel. 

One of the greatest disadvantages of the 
windmill was, obviously, that with wind as 
the sole motive power available there was no 
guarantee that a suitable wind would blow 
when the need for pumping arose. There 
were, however, other difficulties which arose 
with the introduction of pumping engines. 

As the possibility of gravitational discharge 
disappeared with the shrinkage of the land, 
so the landowners were compelled to install 
pumping engines, but there was no con- 
trolling authority to decide where they were 
to be erected. In many cases, therefore, one 
landowner might pump from his own land 
into the land of a neighbour, and such circum- 
stances led, naturally, at least to differences 
of opinion, resulting, in some cases, in 
injunctions and orders for the offending mill 
to be pulled down. 

But in spite of these difficulties the wind- 
mill-driven scoop wheels increased in number, 
and without them the drainage of a large 
portion of the Fens would have been 
impossible. 

Compared by the standard of modern 
pumping methods an examination of the 
design of the scoop wheel and an analysis of 
the results obtained in terms of the hydraulic 
efficiency, will show that it was a crude 
appliance, but the most outstanding feature 
of the scoop wheel was the lengthy period 
over which it survived in use even, latterly, 
in competition with more modern pumping 
appliances. Even if we consider only wind- 
driven wheels and assume that, as has been 
said above, they were introduced in the year 
1726, it can be said that the scoop wheel 
reigned supreme for a period of about 125 
years, and persisted in use, before finally 
disappearing, for a period of nearly 200 years. 
And this is without considering the earlier 
wheels which, before those driven by wind- 
mills, were operated by horse power. 

Undoubtedly the earlier designs of wind- 
driven scoop wheels were crude appliances of 
low efficiency, but if the motive power was 
all supplied free of cost, efficiency was 
naturally of little account. Probably even 
in the early part of the nineteenth century 
the efficiency may have been about 30 per 
cent., but with the introduction of the steam 
engine, the drainage engineers were forced to 
pay attention to the efficiency, not only of 
the steam engine itself, but also of the scoop 
wheel as affecting the consumption of coal. 
Power which has to be paid for must be 
applied with the maximum efficiency. 

It is perhaps interesting at this stage to 
consider the development, or rather the lack 
of development, in Fen pumping with the 
development of pumping in other parts of the 
country. From the early years of the 
eighteenth century there had been continued 
progress in steam pumping plants, particu- 
larly for mine pumping, following the intro- 
duction of Newcomen’s atmospheric engine. 
At that time all sea-borne coal was subject 
to a heavy duty, which was estimated to add 
£350 a year to the cost of fuel for a New- 
comen engine. It should, incidentally, be 
remarked here that practically all coal was 
sea-borne, as, owing to the state of the roads 
of England at that period, the bulk of any 
carriage of coal from the coalfields of Durham 








hundreds of years in Eastern countries for 


and there is no doubt that the drainers of the 
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coast of the island. A drawback of the duty 
on the coal for use in the Cornish mines was 
granted in the year 1741. 

These conditions, it will be appreciated, 
were instrumental in imposing a necessity for 
maximum efficiency and minimum coal con- 
sumption on the designers of steam pumping 
engines. It was primarily from the develop- 
ment of the Cornish pumping engines that 
so much progress in steam pumping arose, 
but, in spite of all this progress in other parts 
of the country, the old methods of windmill- 
driven scoop wheels persisted in the Fens 
without any rival until the year 1820, the 
date of the installation of the first steam 
engine into the Fens. Even then that steam 
engine drove a scoop wheel. 

Reflection will show, however, that this 
failure to advance in step with other parts of 
the country was not necessarily due only to 
conservatism on the part of the Fen drainers. 
The early pumping engines of Newcomen 





the first steam engine. About the same time, 
in 1820 or 1821, the Swaffham and Bottisham 
Drainage Board installed a steam engine 
driven scoop wheel on the advice of Rennie 
the elder. The younger John Rennie, in his 
biography of his father, states that the latter 
had advised to the Board the adoption of the 
steam engine as early as 1786. Joseph 
Glynn, to whom reference is made later, 
wrote in 1836 that the utility of the steam 
engine for drainage was urged by Smeaton, 
by his pupil and successor, William Jessop, 
and by John Rennie. But it took a long time 

for the Fen drainers to be persuaded. 
However, with the success of these 
first installations, other drainage authorities 
followed suit, when it was realised that the 
steam engine was a reliable prime mover. 
The benefit of possessing a pumping engine 
which could be employed when conditions 
demanded, and not only when a suitable 
wind was blowing, was immediately obvious. 
Equally obvious, how- 





ee 


Fen 





© Indicates Wind 
Driven Pumps 











ever, with theabandon- 
ment of free power, 
was the need now of 
keeping the coal con- 
sumption as low as 
possible by means of 
obtaining the maxi- 
mum combined effici- 
ency from steam engine 
and scoop wheel. Con- 
sequently, the design 
and efficiency of the 
latter tended to im- 
prove. Many of the 
later steam-driven 
scoop wheels were 
built, and some of the 
earlier ones modified 
and improved, by 
Messrs. Watt and Co., 
of the Soho Works, 
Birmingham, and it is 
recorded that in many 
such cases efficiencies 
of 75 to 80 per cent. 
were obtained. It will 
be realised, however, 
that these figures were 
obtainable only under 
the optimum condi- 
tions of depth of water, 
both in the suction and 
discharge culverts, the 
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FIG. 4—PART OF ORDNANCE SURVEY MAP OF 1824, 


SHOWING BEDFORD LEVEL 


and others were capable solely of producing 
reciprocating motion, ideally suited for reci- 
procating pumps, but incapable of driving 
the scoop wheel which had proved so effective 
in Fen drainage. It is clear that a reciprocat- 
ing pump would not be so suited to the 
particular requirements of Fen drainage, 
added to which in the Fens it was, and still 
is, necessary to raise large quantities of water 
to small heights, whereas in mine drainage 
the head is usually large and the quantity 
comparatively small. 

And so the windmill-driven scoop wheel 
continued unchallenged. Inefficient it may 
have been, crude it was in construction, but 
within its limitations it met the requirements. 


INTRODUCTION OF THE STEAM ENGINE 


In the year 1820, as has been said before, 
the first steam engine was installed in the 
Fens when the Littleport and Downham 
Drainage District, greatly daring, installed 
a 30 H.P. engine along the Ten Mile Bank. 
It is, as a matter of fact, difficult to assign 
definitely the credit for the installation of 





efficiency falling rapid- 
ly with any variation 
from these optimum 
conditions, a feature 

; common both to the 
scoop wheel and to its successor the centri- 
fugal pump, although to a lesser degree in 
the latter. 

To give some idea of the tenacity of life 
possessed by the scoop wheel, and, incident- 
ally, by the windmill, it is recorded in the 
** Proceedings ” of the Institution of Mecha- 
nical Engineers for the year 1913 that, while 
windmill-driven scoop wheels were rapidly 
disappearing, the largest example then work- 
ing was that in the Middle Fen District, the 
scoop wheel being 30ft. in diameter with 
5ft. by 14in. ladles. The mill had four sails, 
40ft. long by 7ft. wide, the ratio of the gear- 
ing giving four revolutions of the sails to one 
of the scoop wheel. 

One speaker in these “ Proceedings ” even 
went so far as to say, and this was in 1913, 
that “for low lifts, it seemed...that a 
scoop wheel properly designed would, for 
first cost, durability, and efficiency, beat the 
present type of centrifugal pump.” 

But from the year 1820 the days of the 
windmill, if not of the scoop wheel, began 
to be numbered. The initial installation of 


the steam engine by the Littleport ang 
Downham Drainage District was followed 
by many otbers. As evidence of the suporior. 
ity of the new pumping engines may bg 
quoted the statement of Joseph Glynn, of 
the Butterley Ironworks, in a paper read 
before the Royal Society of Arts in 1836, 
entitled “‘ Draining Land by Steam Power.” 
Glynn says that at Deeping Fen two steam 
engines installed in 1824 replaced no fower 
than forty-four windmills. Of these two 
engines, both installed by him, the larger, 
of 80 “horses power,” was built by the 
Butterley Ironworks, and the other, of 
60 “‘ horses power,” by Fenton and Murray, 
of Leeds. Other engines installed by Glynn 
were :—Misterton Soss with Everton and 
Gringley Carr, 40 H.P., 1829; Littleport 
Fen, 30 H.P. and 80 H.P., 1830; Middle 
Fen, 60 H.P., 1832; Waterbeach Level, 
60 H.P., no date; Magdalene Fen, 40 H.P., 
1834; March First Fen or Bennimore Fen, 
1834; Feltwell Fen and Sohan Mere, both 
of which engines were stated by him to be 
under construction in the year 1836. 

With regard to the larger engine of 80 H.P. 
at Pode Hole, Deeping Fen, Glynn gives the 
trial results on this engine for an eight hours’ 
run on July 18th, 1830, as follows :—Total 
coal burnt, 87 bushels; weight of water 
raised, 51,230 tons. Such figures mean very 
little to-day in terms of actual efficiency 
without further information, but they do 
show how the actual consumption of coal, 
without reference to figures for percentage 
efficiencies, was the paramount point. Glynn 
also gives the following general statistical 
figures :—Steam engine requires 10 H.P. per 
1000 acres of land ; annual expense (of steam 
plant), 2s. 6d. per acre; cost of machinery 
and buildings, 20s. per acre. Comparison of 
these figures with those prevailing to-day is 
interesting, although, of course, it is not 
possible to generalise in this manner on the 
matter of costs. While conditions in various 
parts of the Fens are similar, there do exist 
radical differences which make exact com- 
parisons impossible. 

So with the advent of the steam engine a 
radical change come over the landscape of 
the Fens. With the change from horse-driven 
to windmill-driven scoop wheels, that land- 
scape became dotted with a multitude of 
windmills, and some idea of the number can 
be gained by an examination of the early 
editions of the Ordnance Survey maps of 
the Fen districts of the year 1824. In Fig. 4 
is reproduced a portion of the first issue of 
the lin. Ordnance Survey map of that year, 
i.e., about the time of the introduction of the 
first steam engine into the Fens. The actual 
extent of the area shown in the illustration 
is 94 miles by about 11} miles, and in this 
comparatively small area there are shown no 
fewer than ninety-five windmills, which have, 
in this reproduction, been marked to make 
them more conspicuous. 

The area in question again includes, 4s 
will be seen, the Old Bedford River and the 
New Bedford River, together with their 
enclosed washlands which form such an out- 
standing feature of any map of the Fenland 
of Cambridgeshire. 

With the introduction of the steam engine 
many of the mills became redundant, and 
their place taken by a smaller number of tall 
chimneys. The old mills were either pulled 
down or, in course of time, they fell down, 
until to-day no trace of them remains. Some 
of the original tall chimneys remain to-day, 
but. no smoke comes from them. 

But before the steam engine was to dis- 
appear from the Fens, and, incidentally, it 
has not entirely disappeared yet, there were 
many changes in the design of the engine 





which were to be experienced. The beam 
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engine was destined to be superseded by the 
more modern types and in the latter days of 
the steam engine era the vertical type 
practically reigned supreme. Changes in the 
type of prime mover must, however, be 
related to the changes in the method of 
pumping as, to a certain extent, hydraulic 
considerations were influenced by the charac- 


PI SF 


rotation necessary for the centrifugal pump. 
At least, this was a contributory cause, and 
as the rotative steam engine, the steam 
turbine, the oil engine, the electric motor 
developed, so the centrifugal pump developed. 

Appold showed a centrifugal pump at the 
exhibition of 1851 and the performance of 





this pump so impressed the proprietor of 
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Fic. 5-STEAM ENGINE DRIVEN PUMPING PLANT AT BURNT FEN 


teristics of the steam engine. The scoop wheel 
was essentially designed for slow speeds and 
was suited, therefore, to the speed of 
the beam engine. The adoption of higher 
speed engines favoured the centrifugal pump 
and assisted in the disappearance of the scoop 
wheel. 


THE CENTRIFUGAL PuMP 


One writer on the subject of Fen drainage 
stated some years ago that one type of centri- 
fugal pump was invented by Appold, and 
called the Appold or turbine pump, and 
while an Appold pump manufactured by 
Easton and Anderson was the first centrifugal 
pump to be installed for Fen drainage in 1851, 
yet it would hardly be correct to ascribe the 
invention of this type to Appold. The first 
practical centrifugal pump was used in 
America in about 1818. The centrifugal 
pump appears to have suffered somewhat 
from delayed development, since its invention 
is usually attributed to Johan Jordan in about 
1680, although it is claimed that Leonardo 
da Vinci discovered it still earlier. Later 
still, in 1732 and 1816, Le Demour and Jorge 
respectively described designs for centrifugal 
pumps, and it is difficult to understand why, 
with all this early history before it, the pump 
was not successfully developed until late in 
the nineteenth century. 

This may have been due to the lack of any 
practical theory on which efficient centrifugal 
pumps could be designed, although it is 
possible that the delay in development was 
largely due to the lack of prime movers 





capable of producing directly the speed of 





Whittlesea Mere that an order was placed by 
him with the manufacturers, Easton and 
Anderson, for a pump to deliver 15,000 
gallons, or 67 tons per minute to a beight of 
five feet. The pump was of the double inlet 
horizontal spindle type, the impeller being 
4ft. 6in. diameter, running at a speed of 
90 r.p.m., and driven by a steam engine of 
24 nominal H.P. This was the first instal- 


lation in this country of a centrifugal pump 
for Fen drainage, and it differs from many 
of the subsequent early installations in that 
the pump was a new installation and did not 
replace an existing scoop wheel. 

One of the great disadvantages of the early 
steam engine-driven scoop wheel plants with 
their massive slow-speed engines and their 
equally massive scoop wheels was the 
immensity and cost of the foundations and 
building work, apart from the cost of the 
plant itself. If the nature of the Fen soil is 
considered it will be appreciated that, in 
order to support the heavy weights involved, 
expensive and extensive foundation con- 
struction was required. Even comparatively 
late in the nineteenth century, and when 
the centrifugal pump had been established 
for some years these advantages had not 
been entirely eliminated as will be seen from 
the plant illustrated in Fig. 5, installed at the 
Fish and Duck pumping station of the Burnt 
Fen in 1884. This station was equipped 
originally with a scoop wheel, but owing to 
the subsidence and shrinkage of the peat, 
which, it is stated, in 1884 amounted to 
4ft. 6in.,it was necessary to install new pump- 
ing plant. The engine was what was described 
at that time as a high-pressure, horizontal, 
tandem compound, condensing type, fitted 
with expansion gear, of 60 nominal H.P., the 
cylinders being 18in., and 30in., in diameter, 
with 3ft. stroke, provided with variable 
expansion gear working on the back of the 
high-pressure valve. The boiler pressure was 
65 lb. per sq. in., the engine running at 70 
r.p.m. The pump, as will be seen, was of the 
vertical centrifugal type and delivered 120 
tons per minute, with a lift of 14ft., running 
at a speed of 105 r.p.m. The pump was 
driven by a bevel gear with wooden teeth, the 
bevel wheel being onthe crankshaft, which was 
11ft. 6in. long, the impeller, or fan, as it was 
termed in those days, being 6ft. in diameter. 

Some idea of the size of the plant may be 
gathered when it is realised that the engine 
bed-plate was about 30 ft. long. As a further 
example of the massiveness of the early 
steam engine plant may be quoted the details 
of the engine installed in 1830 by the Little- 
port and Downham Drainage District at the 
Hundred Foot Station. In this plant the 
scoop wheel alone weighed 75 tons, the beam 
was 3ft. 8in. deep, and weighed 15 tons, the 
flywheel was 25ft. in diameter, and weighed 
30 tons. These figures will give some idea of 
the foundation requirements. 





(To be continued) 








The National Aeronautical Establishment 





ths has already been announced, the Govern- 
ment isto build a new and extensive aero- 
nautical research station in the Bedford area, 
at a cost in the region of £20,000,000. The 
establishment will be built in stages; clearing 
of the site and construction of roads has already 
begun, and it is hoped that some research equip- 
ment will be in working order by 1948, and a 
substantial part by 1952. The Ministry of 
Supply has now issued some preliminary details, 
which we summarise below :— 


NEED FOR LARGE-SCALE RESEARCH 


Asked to examine what facilities would be 
required during the next, say, fifteen years to 
enable aeronautical research and development 
to proceed rapidly and effectively, the Aero- 
nautical Research Committee made a report to 
the Minister of Aircraft Production in March, 
1944. They pointed out that ‘ Aviation is 





entering an era in which revolutionary changes 
are inevitable, both in aircraft themselves and 
in the science which underlies design,” and gave 
their opinion “‘ that if this country is to play its 
due part in aeronautical development, a radical 
alteration in the scale of experimental equip- 
ment will be essential.’”’ In the report, which 
the Government subsequently accepted in 
principle, the main recommendation was that 
there should be a National Aeronautical 
Establishment for research and development 
work on aerodynamics, the structural aspects 
of aircraft design, and aircraft engines. Since 
that time the situation as regards engines has 
changed somewhat, and the National Gas 
Turbine Establishment has been formed from 
the Government-owned firm of Power Jets 
(R. and D.), Ltd. The latter establishment will 
have the responsibility for gas turbines in all 
fields and will in all probability be in the neigh 
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bourhood of the National Aeronautical Estab- 
lishment. 


ScALE OF FACILITIES AND CHOICE OF SITE 


The more important facilities to be provided 
will be a large airfield including at least one 
exceptionally long and wide runway, so that 
new types of aircraft may take off and land 
without rising far from the ground; powerful 
wind tunnels; and equipment for testing 
structural strength of aircraft and their com- 
ponent parts. 

The wind tunnel requirements are mainly 
responsible for the heavy cost of the project 
and necessitate a very large power supply to 
run them. The establishment will have equip- 
ment rated in the aggregate at about half a 
million horsepower, with a peak load at any 
one time of 200,000 h.p., which is equivalent to 
the total electric power intake of a city of the 
size of Manchester. 

The Bedford situation was chosen after 
careful consideration of the establishment’s 
requirements. They include ample space ; 
ready access to London, to aircraft industrial 
centres, and to the major universities; a 
maximum of good flying weather, ruling out a 
location among hills or industrial haze ; and a 
reasonably close urban area, to provide labour 
and offer educational and other amenities for 
the staff and their families. 

Part of the equipment and staff now at the 
country’s existing aeronautical research centre, 
the Royal Aircraft Establishment, Farn- 
borough, Hants, will be moved to Bedford, but 
the new establishment will depend mainly on 
new construction with some small supplementa- 
tion by equipment brought from Germany. 
There will remain at Farnborough the depart- 
ments engaged on air armaments, instruments, 
photography, &c., and these departments will 
make full use of buildings and equipment 
remaining after the move. 

It will be noted that the Aeronautical College 
at Cranfield, which is opening this year, will be 
conveniently near. 


CHOICE OF EQUIPMENT 


Aeroplanes are now flying at speeds approach- 
ing the speed of sound, which will eventually be 
exceeded, and at stratospheric heights. At 
these speeds reliable information on air resist- 
ance, lift and stability can be obtained from 
tests on models only if the air speed in the wind 
tunnel bears the same ratio to the speed of 
sound in the tunnel as does the flying speed to 
the speed of sound in the free air. The speed 
of sound cannot be lowered in a tunnel much 
below the stratosphere value. Therefore the 
tunnel speed must be substantially equal to the 
flying speed. This explains why the greatest 
emphasis in the field of wind tunnels is laid on 
“high speed’ and particularly “‘ supersonic ”’ 
tunnels. Again, for some purposes, it is neces- 
sary to simulate the pressure and temperature 
conditions at great altitudes. Thirdly, there 
is a type of wind tunnel for investigating effects 
of wing shape and surface irregularity on air 
resistance, both items of basic importance in the 
design of large civil aircraft, where economy of 
operation is a major consideration. In these 
tunnels it is economical, from a tunnel design 
point of view, to compress the air to several 
atmospheres pressure, and special measures will 
also be taken to eliminate the small-scale 
eddying known as turbulence. 

All these considerations explain the need, not 
only for powerful motors, to drive the fans, but 
also for extensive plant for compressing, 
exhausting, refrigerating and drying air. Conse- 
quently there will be a central supply of a total 
of about 120,000 h.p., which can serve a variety 
of tunnels as necessary. 

High speeds increase the designer’s difficulties 
in providing structural strength without ex- 
cessive weight. Testing of components and 
even of complete aircraft to destruction has long 
been a major factor in achieving efficient con- 
struction. The largest testing frame we now 
have can take a wing of 120ft span (say, of a 
50-ton aeroplane). A larger testing frame, and 
much other structural testing equipment, will 
be an important feature of the new estab- 
lishment. 


the scale described above entails generous pro- 
vision for servicing and maintenance in the form 
of extensive workshops equipped with specialised 
machine tools and adequate central services. 


TENTATIVE List OF APPARATUS 


(a) A supersonic wind tunnel, working 
section 3ft square, using certain powerful 
German machinery, capable of tests at the 
equivalent of 1500 m.p.h. at sea level. 

(®) A tunnel for investigating the tendency 
of aircraft to spin by the use of free models in a 
vertical air stream. Air compressible to four 
atmospheres, stream diameter 15ft. Power 
1500 h.p. Grouped with this tunnel will be a 
high-speed flow laboratory with a number of 
small supersonic tunnels for investigating tunnel 
design and for special researches. 

(c) Several wind tunnels run at moderate 
speeds and under atmospheric pressure which 
will be used in general investigations of aero- 
dynamic problems on aircraft of all types. The 
first pair of tunnels is designed to have a working 
section 13ft by 9ft with driving motors of 
1500 h.p. each. Four similar tunnels are also 
planned with working sections 16ft by 12ft and 
having driving motors of 2500 h.p. 

(d) Supersonic wind tunnel, sft by 8ft 
working section, total power about 45,000 h.p. 
Wind speed equivalent to 1500 m.p.h. at sea 
level. Will probably have provision for 
removing exhaust gases so that running power 


plants may be tested either alone or installed 
in aircraft models. 

(e) One, or possibly two, large supersonic 
wind tunnels, total. power each about 120,000 
h.p., speed equivalent to 1500 m.p.h. at sea 
level. 

(f) In addition to a main airfield, there will 
be a special long runway initially 3 miles in 
length with possible extension at a later date 
to 5 miles, having an overall width of 600 yards 
and with a paved strip of adequate width down 
the centre. 

(g) A tunnel to investigate the vibration of 
aircraft wings and control surfaces, known as 
** flutter.” 

(kh) Compressed air tunnels with 16ft by 12ft 
working sections, permitting full-scale flight 
conditions to be more accurately simulated on 
model tests, without the use of very powerful 
driving motors. 

(t) A tunnel with low turbulence air flow for 
tests on wing sections. 

(j) Structures laboratory, incorporating a 
large test frame, 1000-ton and 300-ton testing 
machines, drop test and other apparatus. 

(k) Second structures laboratory, mainly for 
fundamental research. 

(l) A spinning tower capable of testing pro- 
pellers of a size appropriate to 6000 h.p. engines. 
(m) Metallurgical and chemical laboratories, 


STaFF AND GENERAL AMENITIES 
This large-scale equipment will require an 


The total staff is expected to be about 5000, of 
whom about 1400 will be highly qualifieg 
scientists and technicians. There will be 
centralised service for numerical and mathe. 
matical computation work and a well-stocked 
technical library will be essential. 

Close attention is being given to amenities 
and ample provision will be made for playing 
fields, hostels, recreation and cultural facilities 
for the staff. 








Steel Shoe Beams 


SINCE the early days of railway electrification 
it has been the general practice where current 
was supplied through a conductor rail to use a 
beam of wood to carry the collector shoe. It 
was a natural development to use this shoe beam 
to carry the tripcock on lines where automatic 
train stops are fitted. When supplies of high. 
quality timber were readily available and speeds 
were relatively low, good service was obtained 
from such beams. The wood generally used in 
the earlier days was teak, which possessed good 
electrical qualities and fair mechanical strength, 
With such beams it was usually satisfactory to 
secure the collector shoe suspension direct to 
the beam. As prime quality timber was scarce, 











The operation of experimental equipment on 


adequate staff, both to use it and to service it. 


it became advisable to improve the insulation 


STEEL SHOE BEAM 


by adding insulating material between the shoe 
bracket and the beam in the form of vulcanised 
fibre bushes in the bolt holes and sheets of 
similar material between live metal and the 
beam. Increased speeds and consequent 
increased strain on the beams led some rail- 
ways to use oak, chiefly Austrian, in place of 
teak. With oak it was essential to use some 
form of additional insulation, as the specific 
resistance of oak is generally lower than teak. 
The original simplicity of the wooden shoe beam 
has thus to a large extent ceased to exist. 
Difficulty in obtaining suitable woods and the 
continued increase in the severity of the service 
has therefore led London Transport to seek an 
alternative to the wooden beam. The illus- 
tration shows a steel shoe beam which has 
given trouble-free service. The beam consists 
of two lengths of solid drawn I}in. heavy gauge 
steam tube clamped at the ends to brackets, 
which, in turn, are secured to the lugs on the 
axle boxes which originally carried the wooden 
beam. The bracket at one end is provided with 
an elongated hole for the securing bolt to allow 
for the relative movement between axle box 
centres. The outer cleats are welded to the 
tubes at the outer ends only. The only function 
of the welding is to hold the tubes longitudin- 
ally. The half cleats formed on the fabricated 
brackets and the outer half cleats are machined 
to fit snugly on the tubes, and the ends are well 
radiused to avoid damage to, and high local 
stressing of,thetubes. Each tube is insulated over 
the length between the cleats with varnished 
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cambric treated between layers and overall 
with an insulating enamel. Over the portion 
of the tubes covered by the cleats which secure 
the shoe suspension bracket and the tripcock, 
additional protection is provided in the form of 
a pressboard wrap encircling both tubes and 
secured by stitching along the open side. To 
avoid the formation of a pocket between the 
tubes and this wrap, in which dirt would collect, 
the space is filled by a vulcanised fibre packing 
piece. The pressboard wrap has the ends 
retained by wooden cleats, the halves of which 
are joined together by wood screws. The press- 
poard wrap and wooden cleats are treated with 
insulating enamel before and after assembly. 
The shoe bracket and tripcock are secured by 
cleats which embrace the tubes. The bolts 
clamping the half cleats together pass between 
the tubes. Safety loops are provided on the 
truck frame at each end of the beam. 

Results so far show that this metallic shoe 
beam is mechanically and electrically an 
improvement upon the wooden beam, and for 
existing stock provides a satisfactory solution 
to the timber shortage. For new rolling stock 
it is considered that still further improvement 
can be made by dispensing with shoe beams and 
thus reduemg the unsprung weight on the 
wheels. 








A Bench Screwcutting Lathe 


A USEFUL little bench screwcutting lathe is 
now being made by the Murad Machine Tool 
Company, Ltd., Southsea Avenue, Watford, 
Herts. It is capable of swinging a diameter of 
8f;in and has a distance between centres of 
Zlin. The } h.p. electric motor which drives 
the machine is built into the headstock together 
with the switchgear, and all wiring from the 
switch to the motor is centralised in a junction 
box at the rear. Drive from the motor is trans- 
mitted through a vee belt to a three-step 
countershaft connected by another vee‘ belt to 
the three-step main spindle pulley. A back 
gear is provided to make six spindle speeds 
available from 39 to 870 r.p.m. The nickel- 
chrome spindle is bored to take fin diameter 
bar. 

The lead screw has eight threads per inch, 
Acme form, and is driven through change wheels 
which provide for cutting threads from 2} 
to 96 per inch. A conveniently situated lever 
which, through the lead screw, controls the 
movement of the saddle towards or away from 
the headstock, may also be used to disengage 
the lead screw drive. 

Power drive to the saddle is imparted through 
a bronze half nut set in dovetailed guides and 
operated by movement of an eccentric pin. 
Hand traversing is by means of rack and pinion, 
fine adjustment being facilitated by a double 
reduction gear train from the hand wheel to the 
rack. Saddle power traverse feeds available 
on this little machine range from 0-400in to 
0-0037in per revolution. 








South African Engineering 
Notes 
(By our South African Correspondent) 
Five-Year Telephone Plan 


The economic development of South 
Africa has first priority in the Union’s five-year 
telephone plan, according to Mr. L. C. Burke, 
the Postmaster-General. In a recent speech 
he said that only two trunk lines were available 
during the war between Johannesburg and Cape 
Town. Now there were five, and by the end of the 
year he hoped that there would be twelve. There 
would be five additional lines to Durban and 
the same number to Bloemfontein to meet the 
growing demands of industry. Telephones were 
indispensable to the modern farmer, and were 
being installed as fast as possible. The war 
was responsible to some extent for demand out- 
stripping supply, but the chief cause was the 


calls, trunk calls, and even telegrams had more 
than doubled. With the urban exchanges work- 
ing to the limit of their capacity, there were 
50,000 people awaiting telephones. About 
14,000 telephones would be installed this year. 
Before the war an average of 15,000 telephones 
were installed annually. In the next five years 
the. Department plans to supply 30,000 to 
35,000 a year. Expenditure on telephone 
development has increased from £1,000,000 to 
£2,500,000,annually. 


8.A. Rolling Stock 


The manufacture of railway wagons 
in South Africa is assuming substantial propor- 
tions, and the railways are drawing supplies, 
not only from railway workshops, but also from 
private firms. Rail works are at present chiefly 
engaged on track repair, and manufacture has 
had to be relegated to a position of secondary 
importance for the time being. 

Production by private enterprise dates back 
to September, 1943, when the Minister of 
Transport had an order placed with Dorman, 
Long (Africa), Ltd., for 1000 wagons. 


Union’s Coal Industry 


The future of the Union’s coal industry 
and its relation to the country’s industrial 
expansion formed the subject of the recent 
parliamentary discussion on the proposed 
Government investment in plant capable of 
producing from coal an estimated 75,000,000 
gallons of motor spirit annually. The processes 
of manufacture would release numerous by- 
products making possible the establishment of 
large and valuable chemical industries. South 
Africa’s present interest in coal is, in the main, 
in production for domestic use, the bunker trade 
and her rapidly expanding exports. Outputs, to 
meet these requirements, rose from 17,536,227 
tons in 1938 to 25,388,633 tons in 1945. The 
significance of the proposed synthetic oil 
industry to the Union lies, however, in the vast 
coal resources which at present rates of produc- 
tion are virtually inexhaustible. Only limited 
quantities of coking coal, the type necessary for 
steel production, have been discovered up to the 
present, and the deposits vary considerably 
in quality, but inferior grades can be utilised 
in synthetic oil production. 


Protection of Industry 


Steps to prevent goods being exported 
to the Union at an export price and in 
quantities which may lead to the discon- 
tinuance of the production in the Union 
of goods of that kind are contemplated in a 
resolution which the Minister of Finance will 
ask the House to consider in Committee of Ways 
and Means. The resolution provides that if, 
after investigation and report by the Board of 
Trade and Industries, the Minister is satisfied 
that it would be in the public interest to impose 
a temporary special duty, he may do so. 


South African Fisheries 


The South African Fisheries Develop- 
ment Corporation has begun a five-year plan 
for the building of a £2,000,000 fishing industry, 
to be centred in the Simon’s Bay naval harbour. 
A new fishing harbour is to be built at the foot 
of the “‘ Dido ”’ Valley, and 12 acres of land have 
already been taken up by various private 
fishing concerns. A scheme for the housing of 
300 to 400 families in the valley is in preparation. 
The picturesque fishing village of Veldrift, near 
the mouth of the Great Berg River, is changing 
every week under the influence of industrial 
development, mostly brought about by a 
£250,000 factory for the canning of pilchards. 


Radar Helps in Docking 

The ‘City of Calcutta’’ has intro- 
duced another innovation in South Africa by 
using her wartime radio and radar equipment 
to help her to dock and to speak from the bridge 
to the Post Office. The ship’s small radio tele- 
phone transmitter was tuned to the wavelength 
of the South African harbour craft on the ship’s 
last visit to Cape Town, and was ready for 
instant use. The set is similar to thousands that 
were issued to British ships for convoy work 


much time and the pilot was directed to the 
ship’s side through dense fog speedily. She 
ran into fog about 30 miles from Cape Town. 
By using her radar, however, she was able to 
nose her way between Robben Island and 
Green Point and was off the end of the break- 
water when the harbour pilot boarded her. 
During the Antarctic whaling season radar was 
used extensively to find whales and prevent 
harpooned whales from being lost in bad 
weather. 


Motor-Car Trade 


Small shipments of British motor-cars 
have arrived from time to time and some 
American makes have also been received, but 
these supplies have not been sufficient to affect 
the overall demand, which is very keen. The 
combined replacement requirements and new 
demands cannot be far short of 300,000 motor- 
cars. It is fair to regard that figure as a con- 
servative calculation, for wartime prosperity 
has increased the number of potential motor 
users and the development of national roads 
during the war should be an effective stimulant 
to business and pleasure motoring. 


Trade Reports 

Small shipments of agricultural imple- 
ments and tractors have arrived and have 
found ready markets in certain instances ; 
entire consignments have been taken in advance 
and there has been ho perceptible abatement in 
the strong general demand for farming requisites. 
A considerable amount of repair work is neces- 
sary to maintain existing plant in condition. 
As regards building materials, larger shipments 
of timber than for some considerable period 
have now arrived from Sweden. This timber 
is being retained almost exclusively for the 
Government housing scheme. The general 
shortage of constructional timber in the building 
industry remains acute, and although increasing 
amounts of South African timber are being 
made available by the Department of Forestry 
to augment supplies, there is a large backlog 
of unsatisfied requirements. Shortages of 
labour are also hampering building operations. 


Water for O.F.S. 


Schemes to ensure adequate water 
supplies for the new Orange Free State gold- 
fields and for Bloemfontein, where water 
restrictions are at present in force, are suggested 
by the Division of Soil and Veld Conservation. 
This scheme is dependent on the reclamation of 
the Viervoetberg, the Korannsberg and the 
adjoining area. These areas were once reser- 
voirs feeding four rivers, but are now turning 
into semi-deserts because man has denuded 
the slopes and the kloofs and the krantzes of 
the natural vegetable cover. Now the whole 
area has to be rebuilt and reclaimed on lines 
similar to those adopted at Vleikpoort, so that 
the big catchment area of the four rivers can 
supply enough water to meet the needs of the 
new goldfields. All the springs and boreholes 
in the Free State which are to-day drying up 
would again begin to flow because of the rise in 
the subterranean water level. 

Irrigation by Electricity 

By supplying electricity to farmers 
along portions of the Vaal, Hartz and Riet 
rivers, the Vaal River Electrification Board 
hopes to make it possible for an additional 
54,000 morgen of ground to be irrigated. An 
area of 12,000 morgen is already under irriga- 
tion by oil engine driven pumps, and a further 
10,000 morgen are irrigated by gravitation. 
The electrification scheme aims at supplying 
power from Kimberley by transmission lines 
down the Vaal to Douglas, and up the Riet 
River to its junction with the Modder, where 
@ transmission line would return to Kimberley. 
Industrialists are naturally interested in the 
scheme. Two limeworks will take about 
3,000,000 units a year each; the largest cheese 
factory in the Union, established at Douglas, 
with a capacity of 9000 gallons of milk a day, 
will also require electricity. The Vaal River 
Electrification Board was formed a few months 
back and its progress is described as pheno- 
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ndustrial and Labour Notes 
Telecommunications Research and steel industry during May rose to a record , the journey to and from work, five or six days A 
As an aid to consolidating this country’s | Of 185-8 cents per hour. Previously, the record | a week, is what tires a man or woman as much Fre 
position in the supply of telecommunications | W@S 135-1 cents an hour, which was paid during}as the work done. An extra hour or two at mn 
equipment, a British research company has| March of this year, while the hourly wage in| work each day would not be very much more per 
recently been formed by the industrial group, of April was 134-1 cents. The figures quoted | tiring, and if instead of working forty hours q of t 
which the principals are British Insulated|imclude hourly, piecework and tonnage pay-| week for fifty or fifty-one weeks a year, forty. to 
Callender’s Cables, Ltd., and Automatic Tele-| ments. The average number of employees in the | five hours a week for forty-five weeks a year had 
phone and Electric Company, Ltd. Hitherto,|iron and steel industry during May was, it is} were worked, the number of working hours ae 
it is stated, no all-British-owned company has| Stated, 562,900, compared with 581,800 in April, | would be about the same—around 2000—but ae 
covered the entire field of telecommunications, |@nd the average working week in May was| with longer and more worthwhile breaks. - 
The authorised capital of the new concern is|32*6 hours, compared with 37-2 hours in April.| Mr. Forrester believes that before a certain 194 
£100,000, contributed jointly by the two parent | The total amount paid in wages in the industry preconceived number of working hours per P 
companies, and laboratories are being set up at|}in May was 121,422,200 dollars, against | week is insisted upon, there should be launched Ars 
Taplow Court, near Maidenhead. 134,347,800 dollars paid in April. _ a commission with national authority to investi. vl 
Mr. P. V. Hunter, M.I.E.E., director and| It is pointed out that the decline in employ-| gate impartially the whole problem and to om 
engineer-in-chief of British Insulated Callen-|™ment, average hours worked and total wage | report on the various possibilities. He believes, ( 
der’s Cables, Ltd., is the chairman of the new|P@yments in May reflected the effects of the| too, that much clear thinking on these matters pri 
company, whilst Air Vice-Marshal 0. G,| recent strike in the American coal industry. could be done by people already associated i.e. 
Lywood is managing director, and Dr. T. . : with industry, without questionnaires, and dis 
Walmsley, M. Inst. C.E., M.I.E.E., director and Richard Thomas and Baldwins, Ltd. before practical experiments are started. When ton 
chief engineer. The other directors are Dr. IN a statement circulated with the}the thinking has been done, Mr. Forrester 39: 
J. L. Miller, M.I.E.E., of British Insulated | annual report and accounts of Richard Thomas|Tecommends that a number of firms should fro’ 
Callender’s Cables, Ltd., and Mr. A. F. Bennett, | and Baldwins, Ltd., Mr. E. H. Lever, chairman | Voluntarily undertake to try out the various ton 
M.LE.E., and Mr. A. J. Leyland, M.I.E.E., of | and joint managing director, makes some com-| Conclusions reached. He suggests further that dis 
Automatic Telephone and Electric Company,|ments on the Government’s intention to|this type of research could be undertaken by ton 
Ltd. nationalise a part of the iron and steel industry. such organisations as the Industrial Welfare tor 
Tngepentent Traneport Workers’ Asoco-|"Scouiation “at” this romani, when the| « Dorman, Long Bepeaa i 
tion i industry’s plans for development are well A Dorman, Long Expansion Plan 49, 
An association known as the Inde-| advanced and when their speedy execution is Extensions to the main structural one 
pendent Transport Workers : Association has essential, is likely to strike a serious blow at| engineering shops of Dorman, Long and Co., ves 
been formed by employees in the transport! the country’s economic recovery. At the best,|Ltd., Middlesbrough, are being undertaken to alr 
industry for the purpose of safeguarding and the uncertainty will lead to delay and to an| facilitate the handling and fabrication of struc- thr 
improving the conditions of the workers them- | inerease in capital cost which the country can| tural steelwork. The area of the existing shops 25! 
selves. A manifesto issued a few days ago S@YS/ ill afford, and, at the worst, the results may| is being increased by over 110,000 square feet tor 
that it is @ politically independent workers well be disastrous. at a cost of approximately £120,000, and new cal 
organisation, and that the emergence of such @] Jt, is difficult to say, Mr. Lever’s statement | and up-to-date handling devices are to be pro- ch 
body became inevitable ‘‘ when the established | continues, how the plans for the erection of new | vided to ensure the even flow of material, which dis 
trade unions forsook the field of trade negotia-| strip mills in works, which the company has| should increase the output of fabricated steel cal 
tions for the pursuit of political adventure. been working out in conjunction with other | from these shops by about 20 per cent. 70 
Ber sept ge ee See — firms, will be affected. The schemes are com- Works = bs 
on r : , lex and delicately balanced, and the Govern- Magazines or 
political office, the L.T.W.A. says that it will ei decision refi the effect of threatening In April last a conference was arranged 92. 
support Members of Parliament, of whatever|the foundations on which they were built.|by the Industrial Welfare Society for the 98 
party, who are pledged to the betterment of| Delay in proceeding with the physical work is| purpose of studying the subject of works fre 
workers within the industry, and will oppose inevitable, and has already taken place.}| magazines, and the Society has now published an 
any politician or party proposing measures Clearly, Mr. Lever comments, the whole plan] at @ price of 2s. the report of this conference. 
which are against the best interests of the| wil) have to be re-examined in the light of the| It is estimated that prior to the war over 300 
workers. PO pees poser yl engyg yg altered conditions. firms in peggy a Dar ppe employee 60 
affirms 1 siti azines. of them to cease publica- i 
Government’s declared intention to nationalise Government Factory Space for Industry tion during the uae. though some wie con- of 
the road transport industry without first con- The Board of Trade has annouriced| tinued, often in the form of news sheets for co 
ducting a judicial inquiry into the whole matter|that six London firms have been allocated| employees serving in the Forces. With a partial wi 
to establish the effect of such a step upon the| factory space for civilian production in part of | relaxation of paper restrictions, some firms are ne 
workers themselves. — ' : the No. I Maintenance Unit at Kidbrooke,|now restarting their magazines, and several fre 
_ Amongst other subjects with which the Asso-| Kent, which is now being vacated by the Royal|new ones are being planned. The present th 
ciation says that it will be concerned are the] Air Force. The firms are Foxborough Yoxall,| emphasis in such publications appears to be to co 
design and construction of vehicles; the pro-|{+q., Scientific and Projections, Ltd., Paterex} give full information about the policies, tech- av 
vision of suitable roads, with due regard to Ltd., Brentford Transformers, Ltd., F, C,|nical developments and commercial activities WE 
drivers’ convenience and safety; and the| Burnard and Co., Ltd., and the J.S. Manufac-|of the firm, and a fair share of social news as In 
development of up-to-date loading and unload- turing Company, Ltd. It is expected that| well. The view of the conference was that the gr 
ing methods. employment for about 1200 people will be| works magazine has become an organ of indus- he 
- rovided. trial relations. 
— . ee ce ae te is . These allocations, together with one still to] The report now published discusses the scope 
Minjst Bh mabe a A faeces Fas be made, represent about 150,000 square feet |and purpose of works magazines, and details = 
4 cae he & + od Kin im — Juk ” | of the total covered floor space of 700,000 square |some of the practical problems of production ri 
ee eee menor cumng «'Y-| feet. The remainder of the depot is to be used] and presentation, Sample costs and notes on 
The effect of the holidays and the reduction in by G Py meri my, age d| current practice are also included to 
coal supplies are reflected in a decline in the rei i gar cian ae . apes Pp s ; . 
ooat saonthe, although the comparison. with | Sitioned buildings in London and the provinces. see re meyers ae : 
F 5 sia : i e exception of small outstand- 
eter nding period of last year, is still The Working Week ing eommibnenthy Gevedanens aeuiiiale of c 
The weekly average output of steel ingots and Some impressions gathered during a| tungsten and molybdenum ores has ceased, and 
castings in July was 226,000 tons, which is| tour of Holland, Switzerland, South Africa and | it has been decided to revert to the practice of - 
equivalent to an annual production rate of | Australia by Mr. J. Forrester, managing director | private trading in these materials. o 
11,759,000 tons, whereas for the second quarter of Enfield Cables, Ltd., have been summarised The arrangements for dealing with residual 8 
of this year the weekly average output was|in an article entitled “The New Attitude in| Government stocks are under consideration, but fs 
252,100 tons, corresponding to an annual rate per ac Welfor appears in the current issue of | for on ge peta of Supply will ” p 
of 13,111,000 tons. Pig iron production ustrial Welfare. prep O 80 ese materials for curren 
attained an average widily level a 147,000} Amongst other matters, Mr. Forrester com- | requirements, as necessary, from their stocks. 
tons in July, as against a weekly average of | ments on the working week, and makes the In the meantime, purchase and import on , 
150,500 tons during the second quarter of this | Suggestion that a detailed investigation should | private account may now be resumed, subject 
year and 134,800 tons during July, 1945. be made into its problems. Referring to the|to import licence. Applications for import r 
2 ? claims being pressed by trade unions and others | licences should be forwarded to the Iron and ¢ 
Earnings in the U.S. Iron and Steel Industry | for a forty-hour week, Mr. Forrester expresses} Steel Control, Ministry of Supply, Artillery 2 
According to statistics compiled by | the view that the demand is not really a sensible | Mansions, 75, Victoria Street, London, 8.W.1, i 
the American Iron and Steel Institute, the] one, and believes that we should think rather | for transmission to the import licensing depart- fi 
average wages paid in the United States iron|in terms of the 2000-hour year. He claims that! ment of the Board of Trade. t 
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French Engineering News 


(From our French Correspondent) 
Paris, August 16th. 


According to the plan for re-establishing the 
French merchant navy, which was elaborated 
in 1944, tonnage would reach 3,000,000 in a 
period of five years. Since then the dissolution 
of the maritime pool has brought several units 
to the fleet, particularly packet boats which 
had been used as troop carriers during the war. 
The ‘‘Champollion,” the ‘‘ Maréchal Joffre,” 
and the “ Ville d’Oran’’ were due to resume 
sailings on the Marseilles—Saigon line in April, 
1946, and the ‘‘ Félix Roussel’? and the 
“Pasteur”? have also been made ready. 
Arsenal workshops are also working on the 
construction of two packet boats and seven 
cargo vessels. 

On May 31st, 1946, the merchant navy com- 
prised tonnage in service on July Ist, 1944, 
i¢., thirty-eight passenger craft of 351,090 tons 
displacement, eighteen tankers of 102,761 
tons displacement and 144 cargo. boats of 
392,530 tons displacement ; vessels repatriated 
from enemy and foreign ports, consisting of 
tonnage in service (three tankers of 15,136 tons 
displacement and three cargo boats of 15,232 
tons), tonnage under repair (two ships of 12,278 
tons, one tanker of 5011 tons and thirteen cargo 
boats of 47,863 tons), and a contingent from 
the ex-German fleet (one liner, ‘‘ Europa,” of 
49,746 tons, five cargo boats of 10,225 tons and 
one cable steamer of 199 tons displacement) ; 
vessels under reconstruction, comprising those 
already in service (three packets of 30,075 tons, 
three tankers of 15,815 tons and one cargo of 
2590 tons), under repair (six packets of 60,840 
tons, three tankers of 20,034 tons and ten 
cargoes of 36,893 tons), and old vessels pur- 
chased (delivered, forty-seven of 196,404 tons 
displacement ; awaiting delivery, five U.S. 
cargoes of 13,500 tons, one British cargo of 
7000 tons, three Canadian tankers of 21,746 
tons). In addition, orders have been placed 
for the construction of twenty-six vessels of 
92,820 tons from Britain, twenty-three of 
98,400 tons from Canada, eleven of 29,272 tons 
from U.S., five of 48,000 tons from Denmark, 
and four of 10,200 tons from Belgium. 

* * * 


During the first five months of 1946 French 
commercial aviation activity doubled, accord- 
ing to figures issued by the Secretariat General 
of Civil and Commercial Aviation. The distance 
covered and passengers carried corresponded 
with those in 1938, although the length of the 
network is still less. The distance covered rose 
from the monthly average of 536,000 km for 
the first quarter to 1,050,000 km in May, 
compared with 994,000 km in 1938. Monthly 
average number of passengers carried in 1938 
was 8700, compared with 19,200 in May, 1946. 
In the same period postal traffic was 80 per cent 
greater than before the war, and distribution 
had doubled. 


* * * 


Lebanon is seeking to employ its natural 
resources to the full for the benefit of its 
industry, and since coal is lacking an effort is 
to be made to extend electrification throughout 
the country. One plan has been mooted to 
harness three rivers in order to increase elec- 
tricity production, but as yet no work has taken 
place on the project, and its financing is likely 
to be difficult. 


The plan consists of the harnessing of three 
streams rising in the Bekaa (El Assi, El Litani 
and E] Yammouneh). The cost is estimated at 
80 million Lebanese pounds, and the work 
would employ the total native population for a 
period of four years. 

* ‘ % * 

The locks have now been repaired at Dun- 
kirk, and water coming in at high tide can be 
retained in the basins. This means that ships 
can now stay in the port without risk of being 
grounded or capsized. The first tests having 
proved satisfactory, the ‘‘ Jupiter” was the 
first ship to enter the basin, with a load of 600 


Notes and 


Rail and Road 


Roap TRANSPORT oF Goops.—In accordance 
with the Road Haulage Association to come into 
force when the Government’s Road Haulage 
Organisation as at present constituted came to an 
end at midnight, August 16th-l7th, 1946, the 
Minister of Transport (Mr. Alfred Barnes, M.P.) has 
made an Order revoking, as from August 17th, the 
Road Transport of Goods Order, 1944, which places 
restrictions on the movement of goods by road for 
distances over 60 miles. 


Rattway Wacons 1n THE U.S.A.—Colonel J. 
Monroe Johnson, director of the American Office 
of Defence Transportation, recently expressed the 
view that United States railways require 150,000 
new freight wagons. In addition to the 40,000 or 
80 wagons now on order, Colonel Johnson thought 
that 50,000 new box wagons should be in service 
by the beginning of next year, and said that his 
office was exploring means whereby equipment 
could be purchased by the Government and leased 
to the railways. Colonel Johnson stated, also 
according to Railway Age, that over 500,000 
American railway wagons are now more than 
twenty-six years old. 


NoRFOLK AND WESTERN Rattway PLans.— 
The Norfolk and Western Railway is planning to 
f|S8pend approximately three million dollars on 
improvements to its line between Portsmouth, 
Ohio and Cincinnati, to provide speedier, safer 
and more efficient movement of traffic. Railway 
Age says that the project includes the installation 
of centralised traffic control on 96 miles of the line 
between Vera, Ohio, and Clare; changing the 
location of about 44 miles of track between Mineral 
Springs and Plum (about 27 miles west of Ports- 
mouth) and changing the gradient of the track for a 
distance of about 24 miles between Plum Run and 
Peebles. The project will eliminate several curves 
and a severe gradient at Beaver Pond hill. 


Air and Water 


Tancku Harsour.—According to China News- 
week, construction work on the Tangku harbour 
project is being pushed forward, and the new break- 
water is expected to be completed before the end 
of the year. This work will permit vessels of large 
tonnage to enter the harbour and berth at the new 
wharves. 


THe SwepisH STEAMER “ ANGLIA.” —The cargo 
steamer ‘‘ Anglia’ was recently completed by the 
Gétaverken shipyard for the Swedish Lloyd Ship- 
ping Company. She is the first ship to be fitted 
with the new Gétaverken steam engine, for which 
is claimed a low fuel consumption. 


SoutH Watzes Ports.—The returns of the Great 
Western Railway’s South Wales ports of Cardiff, 
Swansea, Newport, Barry, Port Talbot and Penarth 
show that between January Ist and July 14th 737,744 
tons of iron ore were brought in, compared with 
333,753 tons in the corresponding period last year. 
Shipments from the ports of manufactured iron 
and steel totalled 159,923 tons, compared with 
53,416 tons last year. In the six and a half months 
reviewed, the total trade of the ports was 6,178,877 
tons, compared with 7,070,925 in the corresponding 
period of 1945. 


L.M.S. Service to IrRELAND.—An additional 
sailing to and from Ireland every day, the abolition 
of sailing tickets and the reintroduction of 1s. seat 
reservations on their boat trains to and from the 
ports of Holyhead, Heysham and Stranraer are 
announced by the London Midland and Scottish 
Railway, to begin on September Ist. The additional 
sailings to and from Ireland are 3.45 a.m. from 
Holyhead (8.40 p.m. train from Euston) and 
8.30 p.m. from Kingstown (12.30 a.m. train from 
Holyhead). A valid passport, or travel identity 
card, or travel permit card is still required. 


SwepisH Harsours.—A new stage in the 
development of Gothenburg harbour has been 
decided upon by the Gothenburg Town Council, 
according to The Anglo-Swedish Review. The 
Council has accepted in principle a proposal by 
the Harbour Board to grant a sum of 5-7 million 
kronor for the provision of engineering equipment, 
shipyard and storage houses in the Tingstadsvassen 
district. It is also reported from Sweden that new 
harbour facilities have been made available at 
Lysekil on the west coast. Vessels up to 8000 tons 
deadweight can now enter this port without 
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Memoranda 





ENGINEERING CoMMISSIONS IN RoyaL Navy.—_ 
A limited number of permanent commissions in the 
Engineering Branch of the Royal Navy will shortly 
granted. Applications from released officers 
who have held commissions as Temporary R.N. (E) 
or R.N.V.R. (E) and from R.N.V.R. (A) officers 
who were employed on air engineering duties will 
also be considered by the Admiralty. Applicants 
must be British subjects, under the age of twenty- 
six on December 31st, 1946, and possess one of the 
following :—A University Degree in Engineering, a 
cid National Certificate in Engineering, or the 

Ministry of Education Diploma in Engineering 
granted to Ministry of Labour Engineering Cadets. 
Full particulars may be obtained on application to 
the Secretary of the Admiralty (C.W. Branch IT), 
Admiralty, London, S.W.1. 


Miscellanea 

Battie Memoriat Prizze.—The North Midland 
Students’ Section of the Institution of Electrical 
Engineers announces that an annual prize of two 
guineas will be awarded to the student who presents 
the most meritorious paper to the section, provided 
& premium has not.already been awarded for the 
paper by the Council of the I.E.E. The prize is to 
be known as the Bailie Memorial Prize, and will be 


pews from a fund founded in memory of the late 
Mr. J. D. Bailie. 


SELLING CENTRE FOR SURPLUS MacHINE TOOLS. 
—An additional selling centre for Government- 
owned surplus machine tools will be opened at 
Ministry of Supply Store, Patterson Street, Blaydon, 
Haughs, Blaydon-on-Tyne, on Wednesday, Sep- 
tember 11th, 1946. Tools may be inspected between 
10 a.m. and 4 p.m., Mondays to Fridays inclusive, 
and purchases arranged at the site. It is stated that 
a large selection of good-quality general-purpose 
machine tools will be available. 


SurpLtus Macuine Toorts.—An “ on-the-site ” 
sale of 400 machine tools is to be opened by the 
Ministry of Supply at Desford airfield, near 
Leicester, on Wednesday, August 28th. The sale 
will continue until September 3rd and will include 
capstan lathes, turret lathes, milling machines, 
grinding machines, drilling machines and miscel- 
laneous types of machine tools. Any machines not 
disposed of during the sale will be on view at the 
airfield from September 4th to 10th, between 10 a.m. 
and 4 p.m. each day, excluding Saturday and 
Sunday, for competitive tendering. 


InstiruTtE oF Metats.—The autumn meeting 
of the Institute of Metals will be held at the Insti- 
tution of Civil Engineers, Great George Street, 
Westminster, S.W.1, on Tuesday and Wednesday, 
September 10th and llth. The session on Tuesday 
will begin at 2.30 p.m. and that on Wednesday will 
begin at 10 a.m. The meoting will conclude with 
a luncheon at the Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2, on Wednesday, September 
llth, at 1.15 p.m. Tickets for the luncheon are 
15s. for members, 15s. for members’ first guest and 
20s. for each additional guest. Application should 
be made to the Secretary of the Institute of Metals 
4, Grosvenor Gardens, S.W.1. 


Tue L.C.C. anp ATMOSPHERIC PoLLUTION.—At 
the last meeting of the London County Council the 
Housing and Public Health Committee recom- 
mended that the Minister of Health be asked to set 

up an independent body to inquire into the extent 
of the discharge into the air of sulphur and its 
compounds from installations, such as electricity 
generating stations consuming large quantities of 
coal. The Committee further suggested that such 
an independent body should determine and advise 
on the best measures which could be taken to extract 
sulphur and its compounds from flue gases emitted 
by generating stations and other installations con- 
suming large quantities of coal. 


A New Safety SHIELD ror Macuines.—A useful 
safety shield which can be rapidly and easily fixed 
to any machine tool to protect the operator from 
flying chips or dust is now being made by the 
Silvaflame Company, 126, Woodlands Road, 
Birmingham, 11. Known as the “ Optiguard,”’ it 
comprises a small yet powerful magnet of cobalt 
steel, from which extends an adjustable arm holding 
a shield of Perspex. In use the magnet is fixed to 
any suitable point on the machine and, by adjust- 
ment of the shield on any one of three plated 
extension rods, a plate of stout transparent Perspex 
is interposed rigidly between the operator and the 
workpiece being machined. The rods are fastened 
to the magnet and the transparent plate by wing 
nuts, which can be loosened to permit rapid and 
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easy height or angular adjustment of the shield. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In ail cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 











Institute of Fuel 
Tuesday, October 8th.—Central Hall, Westminster, 
S8.W.1. Melchett Lecture by Sir James Chadwick. 
6 p.m. 


Institute of Metals 
Tuesday and Wednesday, September 10th and 11th.— 
Institution of Civil Engineers, Great George Street, 
Westminster, S.W.1. Autumn meeting. 2.30 p.m. 
(Tuesday) and 10 a.m. (Wednesday). Luncheon ben 
Connaught Rooms, Great Queen Street, W.C.2, 
Wednesday, Sept. 11th, at 1.15 p.m. 


Institution of Electrical Engineers 


Saturday, August 24th—SoutH Mipuanps STuDENTs: 
Visit to the Film Studios at Denham. 2.30 p.m. 


Institute of Marine Engineers 

Saturday, August 31st.—Visit to the National Physical 
Laboratory. 

Tuesday, September 10th.—85, Minories,  E.C.3. 
Presidential address by Sir Amos L. Ayre. 5 p.m. 

Saturday, September 28th.—Visit to John I. Thornycroft 
and Company, Ltd., Reading. 

Tuesday, Ociober 8th.—85, Minories, E.C.3. “ Notes 
on Steam Jet Refrigeration for Marine Purposes.” 


W. Sampson. 5 p.m. 
Saturday, October 19th.—Visit to J. and E. Hall, Ltd., 
Dartford. 


Institution of Mechanical Engineers 


Saturday, August 24th—-N. WESTERN GRADUATES: 
Visit to Metro Shee a -Vickers Electrical Company, 
Ltd., Trafford k, Manchester. 


_, Institation of Mining and Metallurgy 
Wed: September 25th.—Visit to the Anhydrite 
_— Sulphuric Acid Plant and Sulphate Plant at 
Billingham, Co. Durham. 


Institution of Naval Architects 
Tuesday, Wednesday and Thursday, September 24th, 25th 
and 26th.—Glasgow Autumn Meeting. 


International Technical Congress 


Monday, September 16th to Saturday, September 21st.— 
International Technical Congress at Paris. 


London Association of Engineers 
Saturday, August 24th.—Visit to Kodak, Ltd., Weald- 
stone, Harrow, Middlesex. 3 p.m. 


North of England Institute of Mining and Mechanical 
Engineers 
Saturday, August 24th.—Neville Hall, Newcastle-upon- 
Tyne, Annual general meeting. 2.30 p.m 


Stephenson Locomotive Society 
— August 31st.—Morning visit to Derby Works, 
L.M.S.R. Running Sheds in afternoon. 

Saturday, September 14th.—Visits to Stewarts Lane and 
Nine Elms Running Sheds, Southern Railway. 
Monday, September 16th.—Visits to Running Sheds at 

Carlisle, L.M.S. and L.N.E.R. 
Saturday, September 21st.—Visit to Cowlairs Works and 
Running Shed, L.N.E.R. 











Technical Reports 


The Pneumatic Conveying and Elevating of Grain: 
Critical Résumé. By A. E. Canham, B.Sc. (Eng.). 
The British Electrical and Allied Industries Research 
Association. Report Ref. W/T12.—This report is 
the result of investigations carried out to ascertain 
the extent to which pneumatic methods are being 
employed in this country for the handling of grain on 
a comparatively small scale. Inquiries have been 
made from numerous manufacturers and, on the 
whole, it seems clear that small-scale pneumatic 
conveying has not been developed to any great 
extent, although the introduction of the combine 
harvester to this country in large numbers in the 
last few years has resulted in several firms realising 
its possibilities. Although quite a number of 
pneumatic grain-conveying plants have been 
installed in various parts of the country, the design 
of these plants does not seem to have been based 
on definite scientific knowledge nor on extensive 
preliminary researches. Consequently, although 
these plants seem to work satisfactorily, they are 
by no means very efficient. It is felt in many places 
that much research has yet to be carried out, 
mainly on lines suggested later in this report, 
before the most efficient system can be designed and 


Personal and Business 


Mr. Rosert Foor has joined the board of Powell 
Duffryn, Ltd., as a managing director. 


W. J. Meppines, Ltd., has opened a London office 
at 175, Brompton Road, S.W.3 (telephone, Kensing- 
ton 6228). 


Dr. M. L. Becker has taken up an appointment 
as superintendent metallurgist to the British Iron 
and Steel Research Association 


CoMMANDER G. O, Waters, O.B.E., has been 
appointed manager of the English division of 
British European Airways Corporation. 


Evco Tooxs, Ltd., has appointed Melvin Brothers, 
72-78, Causewayside, Edinburgh, as sole agents in 
Scotland for its Micrometric expanding milling 
spacers and workstop. 


British INSULATED CALLENDER’S CaBLEs, Ltd., 
announces that its Manchester office is now at 
Faraday House, Todd Street, Manchester, 3 (tele- 
| phone, Blackfriars 7044). 


THE MINISTER OF TRANSPORT has appointed Mr. 
J. A. Burnett, A.M. Inst. C.E., to be Divisional 
Road Engineer, Scotland Division, in succession to 
Mr. W. H. Budgett, M. Inst. C.E., who has retired. 


Mr. Ian M. E. AITKEN informs us that he has 
been appointed chief mechanical and electrical 
engineer of Brian Colquhoun and Partners, consult- 
ing engineers, 18, Upper Grosvenor Street, London, 
S.W.1. 


Two additional selling centres for Government- 
owned surplus machine tools are being opened at 
Ministry of Supply Store, Daimler No. 2 Factory, 
Browns Lane, Coventry, and Ministry of Supply 
Store, Featherstone, near Wolverhampton. 


THE UNIVERSITY OF LONDON announces the 
following appointments :—Dr. Allan Dawson Ross 
to the Chair of Civil Engineering, tenable at King’s 
College; Dr. Owen Alfred Saunders to the Chair 
of Mechanical Engineering, tenable at the Imperial 
College of Science and Technology ; and Professor 
Willis Jackson to the Chair of Electrical Engineer- 
ing, tenable at the Imperial College of Science and 
Technology. 








Contracts 


THE foundations for the new building to take the 
place of the old House of Commons, damaged by 
enemy action, are nearing completion, and the 
contract for the structural steelwork, comprising 
1200 to 1300 tons, has been awarded to Redpath, 
Brown and Co., Ltd. The whole of the steelwork 
will be fabricated at their London works at East 
Greenwich, and the erection carried out by their 
own organisation. The architect for the rebuilding 
is Sir Giles Gilbert Scott, O.M., R.A., and Dr. Oscar 
Faber, O.B.E., D.C.L. (Hon.), D.Se., is in charge 
of all civil engineering, heating and ventilating. 








Launches and Trial Trips 


GopDETIA, steam trawler; built by Hall, Russell 
and Co., Ltd., for Irvin and Johnson (South Africa), 


Ltd.; length 160ft, breadth 28ft, depth 165ft. 
Engines, triple-expansion steam, developing 


900 i.h.p. Completed, August 13th. 

SALAVERRY, motor cargo liner ; built by Harland 
and Wolff, Ltd., for the Pacific Steam Navigation 
Company, Ltd.; length 467ft, breadth 62ft 6in, 
depth 30ft 9in, gross tonnage 7000. Engines, 
double-acting, eight-cylinder, two-cycle ; cylinders 
620 mm. bore by 1400 mm stroke. Completed, 
August 17th. 

AURICULA, single-screw motor tanker; built by 
R. and W. Hawthorn, Leslie and Co., Ltd., for the 
Anglo-Saxon Petroleum Company, Ltd.; length 
482ft 6in, breadth 59ft, depth 34ft 10in, 12,100 tons 
deadweight. Engines, single-screw set of four- 
stroke airless injection diesel, developing 3500 b.h.p. 
at 120 r.p.m. Trial trip, August 14th. 








Export OF GOVERNMENT SURPLUS MACHINE 
Toots.—The Ministry of Supply announces the 
removal of the two months’ period during which, in 
the past, surplus machine tools have been on offer to 
British industry before being made available for 
export. The new arrangement, which comes into 
force immediately, has been made possible because 
of the increasing quantities of Government surplus 
machine tools becoming available. Although a 


available for export for the present, the revised 
procedure will free several thousand tools which 
can be purchased at attractive prices for resale 


—$<—<— 





Reports on German Industry 


Limited numbers of copies of ~ reports of Intelligence 
Objecti Sub-C. on German Industry listed 
below can be obtained from H.M. Stationery Office at th 
prices stated. 








No. of Post 
report. Title. free, 
8. d, 
3.1.0.8.: 
XXIII-14 Turbine Engine Activity at 
Ernst Heinkel Aktiengesell- 
schaft . 6 2 


Research Work Undertaken by 

the German Universities and 
Technical High Schools for the 
Bovollmaechtigter fuer Hoch- 
frequenztechnik : Independe nt 
Research on Associated Subjects 7 3 
Pyrotechnic Anti-Pathfinder De- 

vices ... 3 8 
The Manufacture and. Applic a- 

tion of Lubricants in Germany 4 8 
German Iron and Steel Industry, 
Ruhr and Salzgitter Areas os 2 


XXXI-2... 


XXXII-56 ... 
XXXII-68 ... 
XXXII-119 


B.L.0.8 
441 A The Platinum Metals Industry in 
Germany . eT a | 
German Skate Industry . 43 
The German Cycle and Cycle 
Components Industry _... 7 9 
German Naval Distilling Equip. 
ment .. 28+ 1 
The German Radio Component 
Industry... 6 8 
German Chain Industry “Chain 
Cables .. 
[ron Ore Preparation in Ger: srmany 2 8 


67... .... ... Chemical Developments and Ap- 
plications in the Synthetics 
Industry of Germany seatat ans 

German Airframe ‘Tooling: 
General iy 
Mechanical Re sport on Precision 
Cutting Tool and Gauge Plants 
in Germany . a 
Focke : Achgelis | ‘Rotary, ‘Wing 
re Ya 
Wood Structural Research and 
Development... 8 9 
229 «+» «+ Copper, Lead, Zinc, Tin and 

Antimony Smelting and Refin- 
ing in North-Western Germany 4 8 
276 .» « Kaiser Wilhelm Institut fuer 
Kohlenforschung, Muelheim, 
Ruhr: Interrogation of Dr. 
Helmuth Pichler and Professor 
Karl Ziegler: Information con- 
cerning ‘‘ Isosynthesis,’’ Com- 
parative Experiments with Iron 
s Catalysts... 

293 ‘cy, ce Farbenindustrie, Leverkusen, 
Germany: Information on Re- 
coil Fluid Used by German 
Army; Synthetic Lubricating 
Oils from Tetrahydrofuran ; 
Additive for Break-In Oil 

Tungsten and Molybdenum Wire: 
Manufacture for Use in Lamps 
and Radio Tubes 

513 -» «. Study of Hydrogen and Methane 
Production from Coke Oven 
Gas: I.G. Farbenindustrie A.G., 
Hoechst A/Main <P 5 8 
Rayon Weaving and T hrowi ing i in 
Germany ae 3 

Manufacturing Process for Des- 
modur R: A Synthetic Adhe- 

EOOes tase! SET sas,’ ade 1 Gee. Evgeny. 








Catalogues 


Cropa Lrp., Snaith, Goole, Yorks.—-Booklets on rust 
prevention and ‘“ Remox ”’ rust remover. 
SPANNER Bolters, Ltd., 10, Hopton Road, Streatham, 
S.W,16.—Pamphlet describing ‘‘ Swirlyflo ”’ fire tubes. 
Harris ENGINEERING Company, York Works, Brown- 
ing Street, S.E.17.—Catalogue of gas-fired unit heaters, 
Henry Horr anv Sons, Ltd., Smethwick, Birming- 
ham, 40.—List No. 233 of glass roofing and sliding roof 
lights, 

NEGRETTI AND ZAMBRA, Ltd., 122, Regent Street, W.1. 
—Illustrated booklet, No. R/26, on automatic control 


schemes. 
Biaw-Knox, Ltd., Clifton House, Euston Road, 
N.W.1.—Pamphlet describing the “ Junior’ weigh- 


batcher. 

Ames Crosta Mitts aNnp Co., Ltd., Moss Ironworks, 
Heywood, Lancs.—Booklet dealing with sewage purifica- 
tion works in Scotland. 


CHURCHILL MACHINE Broad- 


Toot Company, Ltd., 


heath, near Manchester.—Illustrated pamphlet VB2 on 
slideway grinding machines. ~- 


GENERAL Exectric Company, Ltd., Magnet House, 
Kingsway, W.C.2,—Pamphlet describing the G.E.C. 


system of centralised control for street lighting, off- peak 
heating loads, meter tariff changing, emergency calls, &c 


E. H. Jones (Macutne Toors), Ltd., Edgware Road, 


limited range of tools in short supply will not be}. tyde, N.W.9.—Brochure dealing with “ Duplex ” 
No. 58 universal tool and punch miller; leaflets on 
Smart and Brown surfacin 
a jig drilling and milling machine and on the 


and screwcutting lathe, 





abroad. 





adapted to general farm use. 


Chadwell button lathe. 








It 

ari 
an 
tal 
26 
mi 
Ba 
tris 
Th 
an 
“ I 
Bu 
Th 
wil 
nic 
Ra 
Bo: 
day 
Gai 
im] 
hor 
Mr. 
ing 
fere 
De: 
Ter 
Art 
Les 
Des 
whi 
nec 
late 
han 
of 

Fra 


1 
mal 
the 

oil | 
whe 
abo 
tons 
vari 
say, 
450 

duty 
amo 
vers 
poss 
sary 
the. 
way 
con\ 
sup} 
the 

poin 
to b 
keep 
an ( 
need 
with 
pany 
expe 
the « 
alrea 
inclu 
moti 
172 

will 

dard 
burn 
type 


Ir 
Powe 
appo 
M. Ir 
Boar 
at an 
Seven 








gence 
listed 
at the 


Post 
free, 


‘ust 
Ani, 
Wie 


ng- 
oof 
rol 
ad, 
zh- 
ks, 


Car 


id - 
on 


se, 
ue 

id, 
on 


he 















Ava. 30, 1946 


THE ENGINEER 











Design for Industry 


In connection with the “ Britain Can Make 
It’ Exhibition, a two-day conference has been 
arranged by the Federation of British Industries 
and the Council of Industrial Design. It will 
take place on Thursday and Friday, September 
9th and 27th, at the Central Hall, West- 
minster, and will be presided over by Sir Thomas 
Barlow, the Chairman of the Council of Indus- 
trial Design. On the first day of the conference 
Thursday, September 26th, Sir Miles Thomas 
and the Hon. Josiah Wedgwood will speak on 
“Industry and the Designer.” Mr. T. P. N. 
Burness will speak on ‘‘ Design and Machinery.” 
The subject of “‘ Design and Research,” which 
will embrace both market research and tech- 
nical research, will be dealt with by Sir E. 
Raymond Streat, Chairman of the Cotton 
Board, and Mr. E. Bruce Ball. On the second 
day, Friday, September 27th, Mr. Leslie 
Gamage and Mr. John Ryan will speak on the 
importance of design as an ally in sales at 
home and overseas. Mr. Allan Walton and 
Mr. A. Whitaker will speak on “* Design Train- 
ing.” The title of the last session of the con- 
ference will be ‘‘A Programme for British 
Design,” and the speakers will be Sir Charles 
Tennyson, Chairman of the F.B.I. Industrial 
Art and Education Committees, and Mr. 8. C. 
Leslie, Director of the Council of Industrial 
Design. Other speakers at this conference, 
which is the first of a series to be held in con- 
nection with the Exhibition, will be announced 
later. The conference arrangements are in the 
hands of the Conference Secretary, the Council 
of Industrial Design, Tilbury House, Petty 
France, London, S.W.1. 


Oil-Burning Locomotives 


TuE Ministry of Transport has authorised the 
main line railway companies to proceed with 
the conversion of 1217 locomotives from coal to 
oil burning. The programme, it is stated, will, 
when completed, give an estimated saving of 
about 20,000 tons of coal per week, or 1,000,000 
tons a year. The number of conversions by the 
various companies, the statement goes on to 
say, is as follows :—G.W.R., 172; L.N.E.R., 
450; L.M.S., 485; and 8.R., 110. Only heavy- 
duty locomotives which consume the largest 
amount of fuel have been chosen for con- 
version. The Ministry of Supply is giving every 
possible assistance in the provision of the neces- 
sary material for the oil-burning equipment and 
the storage tanks. Each of the main line rail- 
way companies will carry out its own work of 
conversion with the material and equipment 
supplied. No difficulty is expected in obtaining 
the required number of tank wagons, but it is 
pointed out that these wagons will be required 
to be fitted with steam heating coils in order to 
keep the fuel fluid. On the L.N.E.R. system 
an output of forty engines per week will be 
needed to complete the work of conversion 
within the time allotted. The G.W.R. com- 
pany will carry out its conversion work, it is 
expected, at Swindon. At the present moment 
the company has forty-four locomotives either 
already converted or in course of conversion, 
including express, passenger and freight loco- 
motives, so that the total figure, including the 
172 mentioned by the Ministry of Transport, 
will be 216. It will not be possible to stan- 
dardise completely some of the parts of the oil- 
burning equipment because of the different 
types of locomotives involved. 


Chief Mining Engineer to the 
National Coal Board 


Ir is announced by the Ministry of Fuel and 
Power that the National Coal Board has 
appointed Professor Douglas Hay, B.Sc., 
M. Inst. C.E., to be Chief Mining Engineer to the 
Board, and that he will take up his appointment 


A Seven-Day Journal 


of Mining Engineers and Hon. Professor of 
Mining in the University of Sheffield. He is 
at present managing director of Barrow 
Barnsley Main Collieries, Ltd., and Barnsley 
District Coking Company, Ltd., also teehnical 
director of the Wombwell Main Company, Ltd. 
He is the son of Mr. W. Hay, mining engineer, of 
Sheffield, and received his early education at 
King Edward VI Grammar School, East 
Retford, and Nottingham University College. 
He took his London University B.Sc. degree 
with honours, and in 1910 obtained his First 
Class Colliery Manager’s Certificate. From 
1912 to 1914 he was H.M. Inspector of Mines in 
Durham. During the war he saw active service 
in France in the R.F.A. and latterly in the 
Royal Engineers Field Survey, gaining the 
M.C. In 1920 he resumed his work as H.M. 
Inspector of Mines in Durham and later in 
North Staffordshire. In 1922 he was appointed 
Professor of Mining in the University of 
Sheffield, a position he held with distinction 
until 1925, when he again took up engineering 
work in the coal industry. He served on 
several Government Committees, including the 
Departmental Committee on Training and 
Qualification of Mine Officials, 1929 to 1930, 
and the Departmental Committee on Coal Dust 
of 1939. He was consulting engineer for the 
ventilation of the Mersey tunnel from 1929 to 
1937 and has been consulting engineer for the 
Dartford tunnel since 1937. He has made 
valued contributions to the ‘* Proceedings ”’ of 
the Institution of Civil Engineers and the 
Institution of Mining Engineers. In 1912 he 
was awarded a James Forrest Medal and a Miller 
Prize for his paper on “‘ Electric Plant at Shire- 
brook Colliery,” read before the Institution of 
Civil Engineers, and in 1927 the same Institu- 
tion awarded him a Manby Premium for his 
paper on ‘‘ The Economics of Power Production 
and Utilisation at Collieries.” 


Street Lighting 


THE Ministry of Transport has now become 
the central authority responsible for street 
lighting and has taken over from the Home 
Secretary the allocation of iron, steel and 
timber needed for street lighting equipment. 
In a circular which the Ministry sent to lighting 
authorities on August 23rd, the Minister has 
indicated the procedure which should be 
followed in the future and has drawn attention 
to a number of points of special importance. 
The Minister asks that special consideration 
should be given in the future to securing 
reasonable uniformity in lighting standards and 
draws attention to the fact that the diversity 
of lighting standards adopted by lighting 
authorities on adjoining lengths of roads has, 
in the past, been a source of danger and incon- 
venience to road users. He also expresses the 
hope that as soon as practicable lighting authori- 
ties will do their best to adopt the appropriate 
recommendations of the Report of the Depart- 
mental Committee on Street Lighting, 1937. 
As from the date of the circular the Minister 
will issue any necessary authorisation under the 
Defence Regulation 56A for street lighting 
schemes, except in so far as streets on new 
housing sites or streets other than public high- 
ways are concerned, which come within the 
province of the Minister of Health and the 
Secretary of State for Scotland. Attention is 
drawn in the circular to the fact that owing to 
the serious coal situation there is still need for 
the utmost economy in the consumption of fuel 
for street lighting. During last winter the 
consumption of fuel was voluntarily restricted 
by lighting authorities to less than half that of 
pre-war, and a similar restriction must continue 
during the coming winter. It is suggested that 
it is preferable that fuel should be saved by 
turning out street lights at midnight wherever 
practicable rather than by reducing reasonable 
standards of lighting or by turning out alter- 
nate lights on aroad. There is, it is stated, still 





AS 
regards procedure, the Minister has arranged 
with other Departments concerned that even 
when a number of Departments have to take 
action in a specific case, one application on the 
part of the lighting authority will be sufficient. 


will probably continue for some time. 


The Model Engineer Exhibition 


THE twenty-first Model Engineer Exhibition 
was opened at the New Horticultural Hall, 
Westminster, S.W.1, on Thursday, August 22nd, 
and will remain open until Saturday, August 
3Ist. The last of these exhibitions was 
held in 1938, and visitors this year will 
note with pleasure that the high standard 
of craftsmanship amongst model makers of 
this country has been well maintained during 
the intervening period of war, when their skill 
was so well adapted and used in the national 
interest. The exhibits this year are as many 
and varied as the professions and ages of their 
makers, and the time and attention to detail 
spent in the construction of the models will be 
evident to even the most uninitiated. In such 
an exhibition it is difficult to individualise out- 
standing items, notwithstanding their division 
into sections and classes, and those who act as 
judges for awarding, the various cups and prizes 
have a most unenviable task to perform. Not 
only are many of the models of exhibition 
interest, but several have a considerable educa- 
tional value and serve as the basis of experi- 
mental developments. Certain of the stands 
have been set aside for the purpose of showing 
the work of individual model-making societies 
and clubs, and from them may be seen the 
results obtainable by the combined efforts of a 
team of interested enthusiasts. The increase in 
the number of firms now specialising in the 
supply of tools and components for model 
makers is particularly noticeable, and several 
such firms have arranged comprehensive dis- 
plays of their products. Practically every 
engineer has in the course of his career under- 
taken some form of model making for the sole 
satisfaction of creation, but in this exhibition 
he can see the outstanding results which have 
been attained by those who are intensely 
interested in the engineering craft for its own 
sake. 


Proposed Association for the 
Development of Stress Analysis 


Ir has been suggested that a society or asso- 
ciation should be formed in this country for 
those scientists and engineers who are inter- 
ested in the development and applications of 
photo-elastic and other methods of stress 
analysis. It is felt that there is need for a 
British organisation of this kind, which will 
put research workers in this field into touch with 
each other, and will provide a common meet- 
ing ground for workers in industrial, Govern- 
ment and university laboratories. With this 
object in view, Colonel H. T. Jessop, M.Sc., 
Lecturer in Photo-elastics and Applied Mathe- 
matics in the Engineering Department of 
University College, London, and Mr. E. K. 
Frankl, Demonstrator at the Cambridge Uni- 
versity Engineering Department, have called 
a meeting at which the general aims and 
character of such a society or association can 
be discussed. The meeting will be held at 
University College, Gower Street, London, 
W.C.1, at 11 a.m., on Friday, September 6th, 
and Dr. D. R. Pye, F.R.S., Provost of Univer- 
sity College, will take the chair. At this meet- 
ing it is expected that the scope of the associa- 
tion will be decided, and a decision will be 
made whether the work of the society should 
include photo-elastic methods only, or whether 
it should be extended to embrace other methods 
of stress analysis. All those who may be inter- 
ested in this special branch of engineering work 
are invited to communicate with Mr. E. K. 
Frankl at once, at the Cambridge University 
Engineering Department, Trumpington Street, 








at an early date. Professor Hay, who is fifty- 
seven years of age, is President of the Institution 





a considerable shortage of gas mantles, which 


Cambridge, and to attend the meeting. 
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The History and Development of 


Fen Drainage 


By L. E. 


and Pumping 


HARRIS 


No. I1I—(Continued from page 173, August 23rd) 


T will be apparent that the Fen drainage 

authorities would have welcomed the 
advent of more modern methods which 
would have enabled them to reduce both the 
cost of the plant as a whole, and also the 
constructional difficulties. But their welcome 
was cautious and the replacement of the old 
types by more modern machinery was a very 
gradual process. It must be realised that 
pumping in the Fens is only a means to an 
end, that end being the agricultural pro- 
ductivity of the land, and in spite of the 
necessary evil of the introduction of pumping 
machinery into the Fenland its interests still 
remain primarily agricultural and not mech- 
anical, a point of view which the engineer is 
apt to overlook. Even to-day the modern 
types of pumping plant are usually in the 
charge of men without the true mechanical 
skill of the townsman. 

So it always has been, and a pertinent 
comment on the natural conservancy of the 
Fen drainers is contained in a paper read by 
Mr. Allen before the Institution of Mechanical 
Engineers in 1913. Mr. Allen, after remark- 
ing that the most suitable machinery con- 
sisted of the vertical double-acting, enclosed, 
steam engine, running at a moderate speed, 
went on to say that in most cases engines of 
the open type had been installed, a position 
which had been “ brought about by the 
hesitation of the Fen Authorities to depart 
from the exceptionally low revolution engine.’ 
A speaker on the same occasion remarked 
that ‘‘unskilled men were in charge of most 
of the stations, many of them being little 
better than labourers.” 

It will be appreciated, therefore, why so 
much importance was attached to the quality 
of simplicity in the pumping plant, and why 
it was not, and is not to-day, the practice of 
Fen drainage engineers to adopt immedi- 
ately types of machinery which, while of 
higher efficiency, may be less easily under- 
stood by the man in charge. There was a 
reluctance to change from the scoop wheel 
to the centrifugal pump. The scoop wheel 
was something of which all the working parts 
were visible and most of the repairs necessary 
could be carried out by the local joiner. 
There was the same reluctance to change 
from the steam engine to the oil engine, but 
that change came in 1913, and in the course 
of about thirty years the oil engine has almost 
completely ousted the steam engine. 


INTRODUCTION OF THE OIL ENGINE 


The self-contained nature of the oil engine 
must clearly give it an advantage over the 
steam engine as, first, the elimination of the 
boiler plant reduces the space requirements 
and cost of the pumping station, and secondly, 
the oil-engine driven plant is instantly avail- 
able for work in sudden emergency without 
keeping boilers banked and under steam. 

Naturally the change from steam to oil 
brought a new set of problems to the pump- 
house attendants who had been bought up 
to understand only the steam engine. One 
of the earliest oil engine installations was 
that of the Methwold and Feltwell Drainage 
Board, which in 1913 installed a Campbell 
high-compression, horizontal, twin-cylinder, 
oil engine coupled to a 30in. centrifugal pump 


designed to discharge 100 tons per minute, 
against a total head of 8ft. The pump and 
engine ran at a speed of 210r.p.m., and this 
fact is noteworthy because it is symptomatic 
of the rise in speed of pumping machinery 
which commenced with the introduction of 
the centrifugal pump, and which continues 
to-day as newer forms of pumps and prime 
movers are adopted. 


In the thirty-two years which have elapsed ! 
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in 1820 on the change from wind to steam, 
and in 1913 on the change from steam to jj, 
Nor is it possible, generally, to disagree with 
these sentiments except, perhaps, to query 
the advisability of permitting the ingrained 
habits of the operating staff to influence 
possible steps towards modernisation. Still, 
as has been said earlier, the interests of the 
Fenland are primarily agricultural and not 
mechanical. 


SoREwW AND AxIAL FLow Pumps 


The above-quoted reference to change was 
in relation particularly to the screw pump 
which has, in the last few years, made con. 
siderable advances into Fen drainage. |p 
the centrifugal pump, as is well known, the 
radial component of the impeller predom. 
inates, while in the screw pump the propor. 
tion of the radial component is reduced, and 





that the axial component correspondingly 
increased. The nett result of this change 
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Fic. 6—-GOLD CORNER PUMPING STATION, SOMERSET 


since the first introduction of the oil engine, 
and the almost complete disappearance of 
the steam engine, little variation has taken 
place in the types of pumps or engines. The 
former have mostly been standard horizon- 
tal, double entry centrifugal pumps, little 
changed in design, and the latter slow- 
speed horizontal engines. There has existed 
the fortunate combination of the engine 
whose speed suited the speed of the centri- 
fugal pump and vice versa. With the low 
heads with which Fen drainage pumps have 
to deal the speed of the centrifugal pump 
must be low. 

As evidence of the modern attitude of 
mind towards change it is only necessary to 
quote the words of a writer in 1937, a prom- 
inent drainage engineer, who stated that, 
“at the present time, however, certain prac- 
tical advantages such as outside bearings, 
slow running speeds, and, by no means least, 
the familiarity of the staff with the centrifugal 
pump and its proved excellent service under 
the peculiar conditions of the district, make a 
change inadvisable, especially one in which 
there is an element of experiment.”’ 





This is probably an echo of what was said 





is an increase in the specific speed. A 
further development is the axial flow or 
propeller pump in which practically all 
the radial component has disappeared 
resulting in a still further increase of 
specific speed. It will be clear that these in- 
creased specific speeds call for higher speeds 
of the prime movers which leads inevitably 
to the vertical oil engine and, in some cases, 
to the electric motor. 

Reference was made earlier to the pro- 
bability of the slowness of the development 
of the centrifugal pump being influenced by 
the speeds of the prime movers available, and 
there is no doubt that the development of the 
screw and axial flow pumps has been due, 
primarily, to the increasing applications 
of electrical drive and the consequent 
need for pumps for low heads, running 
at higher speeds than those of the centri- 
fugal pump. Electrically driven Fen pumping 
will be dealt with later, but in the meantime 
it is intended to consider a few points 
in the development of the oil-engine driven 
plant involving the higher speed vertical 
oil engine. 

This is a comparatively recent develop- 
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ment, and one which has not yet received 
universal approval from Fen drainage engi- 
neers. The reasons for this reluctance are 
contained in the statement quoted above, 
and are mainly based upon the desire to 
retain the speed as low as possible. Perhaps 
the tendency is a sub-conscious relic of the 
days of the scoop wheel and beam engine. 
However, the vertical oil engine of medium 
speed, and let it be emphasised that it is not 
intended here to refer to the true high-speed 
engine, has long ago passed the experimental 
stage and in Fen drainage possesses many 
advantages over the slower horizontal engine, 
notably in the simpler construction of the 
piled foundation bed, a point of importance 
in the difficult subsoil conditions of the 
Fens. 

There exists in some minds a confusion of 
thought on the subjects of rotational speed 
and piston speed, the latter, broadly speaking, 
being the important factor in assessing the 
quality of an oil engine. A higher rotational 
speed does not necessarily imply a higher 
piston speed. It is also not correct to 


horizontal screw pumps each discharging 
165 cusecs, or 275 tons per minute, against a 
total head of 9ft., and direct-coupled to a 
horizontal two-cylinder oil engine with a 12- 
hour rating of 240 B.H.P., at 220 r.p.m. 

The second illustration, Fig. 7, shows a 
similar type of pump designed for a quantity 
of 70 cusecs, against a total head of 9ft., 
installed in the Goodcop Pumping station of 
the River Trent Catchment Board in the Isle 
of Axholme area in Lincolnshire. 

When the question of true high-speeds 
comes to be considered, it is usual to enter 
into the realm of electrical drive where, with 
the almost universal adoption of 50-cycle 
alternating current, it is necessary to think 
in terms of the synchronous speeds such as 
600, 750, and 1500 r.p.m. 

When the realm of these speeds is reached 
it is obvious that for the comparatively low 
heads which prevail in Fen pumping, it is 
necessary to utilise pumps of which the 
specific speed is high, assuming, of course, 
that direct coupling to the motors is con- 
sidered. This inevitably leads to the field of 








FiG. 7—GoopcoPp PUMPING STATION, RIVER TRENT 


ascribe more difficulties in the operation 
and maintenance of the vertical engine 
as compared to the horizontal. In fact, 
the reverse is rather the truth. As 
has been said above, the advisability of 
permitting the habits of the existing 
engine attendants to influence the adoption 
of modern methods is to be questioned. 
The sounder principle would seem to be to 
train the attendants to meet the require- 
ments of modern plant, requirements which, 
in fact, are not very exacting. 

It must not be imagined, however, that the 
adoption of the screw pump necessarily 
demands the vertical engine, as the illus- 
trations, Figs. 6 and 7, will show. The first 
of these engravings illustrates the plant 
installed in the Gold Corner Pumping Station 
of the Somerset Rivers Catchment Board, 
and while, therefore, not existing in the true 
Fen district of East Anglia, is situated in an 
area possessing similar characteristics. 

The station was designed to overcome the 
annual flooding in the River Brue Valley, 
between Glastonbury and the river outfall at 
Highbridge, where the river discharges into 
the tidal estuary of the river Parrett. The 


the screw or axial radial pumps, and the 
propeller or axial pumps which, as has been 
said above, have been specially developed for 
the requirements of direct-coupled electric 
drive. The whole question of the specific 
speed of a pump impeller is bound up with 
the ratio of the axial to the radial component, 
and it is difficult to say exactly where the 
centrifugal pump becomes the screw pump, 
and the screw pump becomes the axial pump. 

This, however, is rather outside the bounds 
of these articles, the purpose of which is to 
trace the development of Fen pumping, 
rather than to discuss the design of the 
different types of pumps. It’ may, however, 
in passing, be of interest to examine the vary- 
ing forms of the characteristic curves of the 
three types of pumps shown in Fig. 8. 


ELECTRICAL PUMPING . 


From the point of view of the development 
of Fen pumping, and bearing in mind the 
past history of that development from the 
year 1726 when the windmill driven scoop 
wheel was first employed, it is perhaps per- 
tinent to consider whether the introduction 
of electric pumping in this field is the begin- 





the windmill, the oil engine ousted the steam 
engine. Will the electric motor oust the oil 
engine ? 

While, naturally, it is impossible to give 
a definite answer to that question it is 
possible to assess the chances of this change 
occurring. In passing, however, it may be of 
interest to note that in Norfolk, the last 
stronghold of the windmill, even to-day the 
change from wind power to electrical drive is 
taking place without the intermediate inci- 
dence of the steam engine. Similarly, in 
certain areas of Yorkshire, the River Ouse 
(Yorks) Catchment Board, and other drainage 
authorities have installed a number of elec- 
trically driven stations. The advantages 
and disadvantages of the electrical station 
have been clearly summarised in a paper 
recently read before the Yorkshire Associa- 
tion of the Institution of Civil Engineers 
by C. Clay. 

It is the opinion of the present writer that 
given a reasonable supply tariff which will 
enable the electrical station to compete with 
the oil engine on running costs, the former has 
all the advantages and very few of the 
disadvantages. 

The capital cost both of machinery and 
buildings is lower, the operation can be 
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entirely automatic, the pumps can be of the 
vertical, direct-coupled drowned type, thus 
eliminating all gears and any form of priming 
equipment, and maintenance charges are 
considerably lower. Fig. 9 overleaf shows a 
typical lay-out for an automatically con- 
trolled, electrically driven station with two 
vertical pumps, and will indicate the 
simplicity of the arrangement. 

As an example of comparative capital costs 
between oil and electric plant the following 
figures from Clay’s paper may be quoted. 
For an installation comprising two stations 
with capacities respectively of 150 and 
100 tons per minute, or a total of 250 
tons, the cost of electrical machinery was 
£9000, and of the oil engine driven plant 
£15,500. The costs of the pump-houses 
were £7000 and £9000 respectively, giving 
a total capital cost of £16,000 for the 
electrical, and of £24,500 for the oil engine 
plant. 

But apart, however, from the high unit cost 
of electricity there is also to be considered 
the question of the supply company’s capital 
charge for bringing a supply to the site of 
what is often an isolated station. In com- 
paratively well-populated areas it is not 
likely to be high, but in the sparsely populated 
Fen area of, say, Cambridgeshire and Lincoln- 
shire, it is another matter. Drainage engi- 
neers are, in addition, somewhat diffident to 
rely solely for pumping power upon what 
they consider a vulnerable single overhead 








plant, installed in 1942, consists of four 


ning of a new era. The steam engine ousted 





power line, and on an outside source of 
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power over which they have no control, 
supplies from which may be interrupted at 
any time. Experience even in the most 
difficult times of the past war have shown, 
however, that these fears, which can be 
understood, have not been justified by actual 
results in practice. 

With the large extensions of electrical 
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brought about by the drainage itself. But 
pumping did not arrest the shrinkage. In 
fact it accelerated it with the result that time 
after time it was eventually found that a 
pumping engine became useless owing to the 
increase in the depth from which the water 
had to be lifted. This was a difficulty which 
could be surmounted by the installation of a 
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as at the work of Vermuyden and his period, 
yet it is possible to suggest that future 
historians will record the year 1930 as the 
turning point in the history of Fen drainage, 
They will, perhaps, wonder why their 
ancestors had to muddle through over 4 
period of more than 300 years of unco. 
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FIG. 9—TYPICAL ELECTRICALLY DRIVEN LAND DRAINAGE PUMPING STATION 


power supply in this country which are even 
now in progress, it is to be anticipated that 
supply companies will, in the future, be more 
anxious to undertake, at more reasonable 
rates and with lower demands for power-line 
installation charges, Fen drainage loads 
which, at the present time, they do not look 
upon with much favour. Admittedly, such 
loads have, from the supply company’s point 
of view, little to recommend them. The load 
factor of Fen drainage pumping stations is 
low, and the maximum load usually occurs 
at periods of maximum demand on the power 
station. However, with the more widely 
distributed general use of electricity which is 
to be expected in the future, these adverse 
factors will be proportionately decreased in 
importance, with, it is anticipated, corres- 
ponding reductions in charges by the supply 
company. 

This consideration of the possibilities of 
electrical pumping must, necessarily, close 
the history of the development of Fen pump- 
ing. If electrical pumping does become 
universal in the Fens there is nothing to 
prevent still another cycle commencing in 
the probably distant future which will lead, 
eventually, to the supersession of the elec- 
trical pumping station by some new, and at 
the moment, unimagined source of power. 
That remains, however, only as a speculation, 
while these articles are concerned mainly 
with history. 

Pumping, as has been said before, saved the 
Fens, but it must not be concluded, however, 
that pumping was able to remove all the 
difficulties of drainage. Pumping had become 


new pumping engine or scoop wheel, at a 
cost. The ever present difficulty was that 
of the river outfalls and the problem has 
faced the drainers of the past and faces the 
drainers of the present. It is a problem 
with so many ramifications that it is 
impossible to deal with it concisely in 
articles of this nature, but enough has 
been said earlier to indicate its nature. 


THE LAanD DratnaGE Act oF 1930 


But with a full realisation of the immen- 
sity of the problems of shrinkage and outfall 
difficulties it is, perhaps, possible to assert 
that the biggest problem of, and handicap to, 
efficient drainage has always been the lack of 
cohesion of interests, of one controlling 
authority to -co-ordinate the needs and 
requirements of a multiplicity of owners. 
That is a state which existed until the year 
1930, when by the passing of the Land Drain- 
age Act, and the formation of the River Catch- 
ment Boards, recognition was given to the 
seemingly obvious fact that what happens 
in the upper reaches of a river must affect the 
happenings in the lower reaches, and vice 
versa. By the Land Drainage Act of 1930, 
the newly created Catchment Boards were 
each made responsible for a particular river 
from source to outfall, while having at the 
same time controlling authority over the 
Internal Drainage Boards, the Catchment 
Boards themselves being under the authority 
of the Ministry of Agriculture and Fisheries. 
Thus at last was achieved some unity of 
purpose, and while it is not possible to look 
at developments in Fen drainage, since the 








imperative owing to shrinkage of the land 





passing of the Act, from the same perspective 


tive antagonism to control, and if so, does 
not the result show the foolishness of that 
antagonism ? It is easy to be wise after the 
event, but perhaps there is a lesson there. 
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New Town at STEVENAGE.—The Minister of 
Town and Country Planning has appointed a com- 
mittee to advise him in connection with the develop- 
ment of a new town at Stevenage, pending the 
holding of a public inquiry and the setting up of 4 
Development Corporation under the New Towns 
Act, 1946. The chairman of the committee is Mr. 
Clough Williams-Ellis, A.R.I.B.A. 
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i er U.S. Bureau of Reclamation is steadily 
advancing . with the Colorado and Big 
Thompson scheme, by which approximately 


adequately supplied area eastward of the 
Divide. 


Big Thompson 


Scheme 


Atva B. ADAMS TUNNEL 


Work on the rock-hewed Alva B. Adams 
tunnel—formerly known as the Continental 
Divide tunnel—was started in June, 1940, 
and the ceremonial holing through took place 
on June 10th last year. The headings, 
advanced from opposite directions, met with 


State of Colorado. The scheme is illustrated 
in the map reproduced in Fig. 1, and by the 
developed profile shown in Fig. 2. The 
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310,000 acre-feet of water will be diverted 
from the towering west slopes of the Con- 
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1—MapP OF COLORADO AND BIG THOMPSON RIVERS SCHEME 


key work of this great undertaking, that,an accuracy that was found, after a careful 
will call for an ultimate expenditure of|check by the engineers of the Bureau of 


tinental Divide to the eastern side of the|something like 50 million dollars, is the| Reclamation, to be within jin. in alignment 
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FIG. 2—DEVELOPED PROFILE OF SCHEME 


tocky Mountains for the relief of some;diversion tunnel, 13-03 miles long, which of the two sections, and with a variance in 
615,000 acres of farmlands, long under culti-|will transmit the water from the abun-|the tunnel gradients at the meeting point of 


vation in the north-eastern section of the'dantly supplied western side to the in-| within #in. That was a notable performance, 
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because it is the longest tunnel up to now 


completed at a cost of 18 million dollars. The|that the rock would be sound after 


driven from only two points of access—the| railway bore was advanced by the pioneer-| penetrating 1500ft. from the west portal, 
east portal (Fig. 3) and the west portal. Apart} tunnel method, because of the length of that| but even after advancing 6000ft. the rock 
from the careful work in the actual driving] passageway through the Divide, and also|was blocky, and conditions were aggra. 
of the two headings, the precise results| because it was believed that that procedure|vated by the intermittent inflows of large 
obtained can be attributed to the surveying | would enable the work to be done at a saving| volumes of water, so that the completion 


engineers of the Bureau. They worked under!of one year’s time. The pioneer tunnel 

















FIG. 3-VIEW OF APPROACH TO EAST PORTAL OF TUNNEL beyond the date originally contemplated. 


all weather conditions, and carried their 
surveys over the main range of the Rocky 
Mountains, building their control stations 
for triangulation on some of the highest peaks 
of the Divide, a number of them reaching 
elevations of more than 13,000ft. above sea 
level. Although involving strenuous moun- 
taineering, the most difficult part of their 
task was work in a region where violent gales 
greatly hampered the use of precise instru- 
ments. 

The Alva B. Adams tunnel is more than 
twice as long as the Moffat tunnel that lies 
approximately 25 miles to the south and also 
piercesthe Divide. The latter bore was driven 
to accommodate a single track line of the 
Denver and Salt Lake Railroad, which pre- 
viously had had to climb to the crest of 
Rollins Pass, at El. 11,660, and in so doing 
followed a winding course which for miles 
included stretches of track laid on a 4 per 
cent. gradient, which required the use of four 
locomotives to pull trains of twenty-two 
loaded cars with about 800 tons of revenue- 
making freight. Time and time again, 
traffic was hampered by snowdrifts from 18ft. 
to 25 ft. in depth, and for considerable periods 
in the wintertime train movements were 
halted for a week or more until powerful 
show ploughs could open the right of way. 
On the east slope the Moffat tunnel enters 
the mountain at El. 9998, and the west 
portal is at El. 9085, where the winds and the 
snow are far less troublesome. The drop of 
2406ft. in the climb, with the steepest 
gradient not exceeding 2 per cent., permits a 
single locomotive to handle now what 
formerly took four of them; moreover, a 
twenty-two-car loaded freight train can 
be hauled at double the speed possible over 
the old route. 


DrIvinc THE Morrat TUNNEL 


The driving of the Moffat tunnel was 
started in the summer of 1923, and the first 
train to pass through the Divide did so on 
February 26th, 1928. The undertaking was 





FiG. 5-PNEUMATIC MUCKING MACHINE AT 
WORK AFTER A SHOT 


of the tunnel was delayed considerably 


‘ : DRIVING THE ALvA B. ADAMS TUNNEL 
paralleled the axis of the main tunnel, and 


was 75ft. south, centre line to centre line,} The circumstances attending the driving 
of the railway tunnel. It had a rectangular] of the Moffat tunnel must be kept in mind 
cross section, 8ft. by 8ft., with connecting | because they directly influenced the attitude 
cross-cuts, also 8ft. by 8ft. in section, that|of the contractors who submitted bids to 
intercepted the railway tunnel line at| drive the much longer Alva B. Adams tunnel. 
intervals averaging 1500ft. The pioneer bore | Concerning this matter, further reference will 
was coextensive with the railway tunnel, and! be made later. The Alva B. Adams tunnel 














Fic. 4—PNEUMATIC DRILL CARRIAGE FOR EASTERN HEADING 


the cross-cuts facilitated the starting of two, was driven with an approximately horseshoe 
headings in the main tunnel at each point of | cross section having a maximum pay-line 
intersection. Subsequently, the pioneer|height and breadth of 13ft. 6in. and a 
tunnel was adapted for service as an|diameter of 12ft. 9in. in ground wherever the 
aqueduct to divert water from the west|nature of the rock required the erection of 
side of the Divide eastward to the City|steel support. The contractors were con- 





of Denver. Eminent geologists declared | fronted with a possible penalty of 15 dollars 
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per cubic yard for excess excavation beyond 
the pay-line, and this led to careful drilling 
and blasting. The reason for the restriction 
was that the horseshoe-shaped tunnel section 
was to be lined with concrete to produce a 
final circular section with an inside diameter 
of 9ft. Yin. 

The face of each heading was advanced in 


Alva B. Adams tunnel was mainly granite 
and biotite schist, and, generally speaking, 
gave far less trouble than the formation 
penetrated in driving the Moffat tunnel. The 
drill steels or jackrods were round, and the 
lengths used were of 3ft., 5ft., 7ft., and 9ft. 
respectively. The jackbits for the start were 
of either 1Zin. or 1#in. gauge, with a decrease 








FiG. 6-EASTERN HEADING, SHOWING 


its entirety at each shot, and the depth of the 
drill holes and their number were changed as 
the character of the rock altered as the work 
progressed. The drill rounds were made up 
of from thirty-six to forty-two holes, and the 
depth of the holes ranged from 7ft. to 9ft. 
The actual firing of the different groups of 


PHOTO- ELECTRIC BLOCK EQUIPMENT 


in gauge of jin. with each subsequent change 
of the rods. The average advance at each 
shot was from 5ft. to 9ft., depending upon the 
character of the rock met. The firing of the 
detonating caps, with their delays, was done 
electrically, and the powder consumption 
was about 8 lb. for each cubic yard of rock 





holes for a round was controlled by the use 





blasted in an unsupported tunnel section, 





Fic. 7—**‘ CHERRY - PICKER’’ TO PERMIT PASSAGE OF LOADED TRAINS 


of delays of from 0 to 10. In this step-by-step 
blasting of a round the first delay was com- 
posed of the six central holes of the V cut, 
and the last delay dealt with the two finally 
remaining holes, the “ lifters,”’ at the bottom 
corners of the face. All drilling was done by 
removable “‘ jackbits.”’ 

The rock encountered on the line of the 





and an average of 4-1 cubic yards of rock 
were excavated for each linear advance of I ft. 
In the larger supported section approxi- 
mately 4:8 cubic yards of rock were exca- 
vated at each linear foot of advance. 
Structural steel drill carriages (Fig. 4) were 
used at the headings; each mounted five 


these pneumatic drills were regularly brought 
into action, the fifth and central drill at the 
forward end of the carriage being utilised 
exclusively for driving test holes in question- 
able rock before starting the drilling of a new 
round. The carriages were equipped with 
folding platforms, at the sides, which could 
be swung outward to support the crews when 
at work. Mucking was done at the headings 
by Eimco-Finlay pneumatically operated 
loaders (Fig. 5), which dumped into Granby 
type muck cars, each of 91 cubic foot capacity. 
Electric storage battery locomotives did the 
hauling within the tunnel, and a photo- 
electric block system, in the eastern section 
of the bore (Fig. 6) regulated the movements 
of the underground trains. The “electric 
eyes ” were so arranged that the signal lights 
would not be affected when a worker crossed 
one of the control beams. Each block of this 
system had a length of 6200ft. In the western 
section of the tunnel the contractor for that 
part of the job made use of a telephonic 
dispatching system in regulating his train 
movements. Outside both portals, hauling 
was done with either diesel-powered or petrol- 
driven locomotives. A simple pneumatic 
cylinder, supported on a transverse I beam 
secured to the tunnel roof served to shift 
empty cars on and off the single-track line 
to permit the passage of loaded trains. This 
“cherry picker” (Fig. 7) could be moved 
quickly forward to a new niche in the side 
wall as the heading was advanced. The 
cherry picker obviated the use of any type of 
switch. 

(To be continued) 








Iron and Steel Control Board 





THE following statement was issued by the 
Ministry of Supply last week :— 

As announced in the House of Commons on 
April 17th last, the Government has decided to 
appoint a Board to be responsible to the 
Minister of Supply for the general control and 
supervision of the iron and steel industry. In 
its consideration of arrangements for the 
appointment of the Board and of the various 
general questions affecting the future operation * 
of the industry in the United Kingdom, the 
Government has had the advantage of con- 

sultation with Dr. H. J. Van der Bijl, chairman 

of the South African Iron and Steel Industrial 

Corporation, whom they invited to become the 

first Chairman of the Board. Dr. Van der Bijl, 

in view of his deeply rooted interests in South 

Africa, which required his presence there, was 

obliged to decline this invitation. He has, how- 

ever, given the Government the benefit of his 

advice and has concluded the study which he 

undertook at the Government’s request. 

The Government has now decided that the 

Board should concentrate, under the Minister, 

on the supervision of the development and 

reconstruction .of the industry and on the exer- 

cise of such continued direct control functions 

as may be necessary in such matters as pro- 

duction, distribution and prices. It will not, 

however, be part of the functions of the Board 

or of the members from the steel industry to 

advise the Government in connection with plans 

for public ownership. The preparation of such 

plans, with a view to the submission of pro- 

posals to Parliament, will be treated by the 

Government as a separate matter. The Iron 

and Steel Federation has intimated that the 

industry will associate itself with membership 

of the Board on this basis, and will press on 

with the modernisation programme with all 

possible speed. Accordingly the Minister of 

Supply is proceeding with the selection and 

appointment of members of the Board, including 

men with direct managerial experience of the 

industry. The names of the members of the 





power-feed DA-35 drifters, but only four of 


Board will be announced shortly. 
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New Vehicles for the Royal Train 


——_e——_———_ 


'I‘YHREE new cars were completed at the Wol- 

verton works of the L.M.S. Railway in 1941 for 
inclusion in the Royal train. They comprise 
one saloon for the King, one for the Queen, and 
a convertible sleeper, brake and power car 
to provide accommodation for the train staff, 
generator sets and luggage. 

The three vehicles, which are each 69ft long 
over body ends and 9ft wide over side panels, 
are mounted on specially designed six-wheeled 
bogies with 10in by 5in diameter journals, the 
wheel tyres having a profile of 1 in 100. The 
weight of each saloon is 57 tons and the power 
car weighs 52 tons. 

The general arrangements of the two 
Royal saloons are similar, and provide in 
each case a lounge, bedroom and bathroom, 
together with a sleeping berth compartment and 
lavatory for use of the valet and the maid respec- 
tively. In addition, spacious vestibule balcony 
ends are included with inward opening, recessed 
double-doors on both sides of each car. A seat, 
which can be converted into a bed, is fitted in 
one of the balconies of each saloon for the use 
of the King’s sergeant footman and the Queen’s 
footman respectively. 

The underframes and bogies of the coaches 
are built up from mild steel rolled sections, 
electrically welded throughout. 

In the saloons each underframe consists of two 
main centre longitudinal members of the 
fabricated lattice girder type, with transverse 
steel angle frame braces to carry the solebars. 
To assist in the smooth running of the vehicles 
and reduce track noises, the top centre casting 
and side friction blocks are of a special design, 
with rubber shock-absorbing pads between the 
castings and the underframe. Rubber bushes 
on the securing bolts reduce the noise and vibra- 
tion transmitted to the carriage body. All 
underframe and bogie brakework details have 
hardened steel bushed holes with machined 
pins, and special care has been taken in the 
design and fitting up of the brake gear to 
prevent rattle. 

Each vehicle has two 24in diameter vacuum 
brake cylinders, the brake on each bogie being 
operated by one cylinder and two blocks being 
fitted to each wheel. The power brake car 
has also a hand brake operating on both bogies. 

Pullman gangway equipment is fitted at 





both ends of each saloon and also hinged 
side buffers. The centre couplers are also 
hinged to enable the vehicles to work with 
carriages fitted with 
ordinary side buffing 
and screw coupling draw 
gear. Rubber springs 
are used for both 
the buffing and draw 
gear, the side buffers 
having a specialarrange- 
ment of shock-absorb- 
ing springs behind the 
headstock. 

The fabricated bodies 
are of substantial con- 
struction, with steel 
angle end pillars, cant- 
rails and _  roofsticks. 
Pressed steel sockets, 
welded to the solebars 
and cantrails, secure the 
teak body-side pillars. 
Side, roof and end 
panels of steel sheet 
have welded joints, 
and assemble into one 
complete panel from 
end to end. 

For purposes of 
sound and heat insula- 
tion, the inside face of 
the bodyside, roof, and 
end panels have been 
sprayed with asbestos 
to a thickness’ of 
fin, and an additional 
insulation blanket of 
asbestos, 4in thick, is 
fitted within the body 
framework between the 
outside steel panels and 
the interior finishing 
panels. Corrugated steel 
floor sheets, welded to 
the underframe mem- 
bers, are sprayed on 
the underside with 
asbestos, 4in thick. Flooring consists of 
cork, 1#in thick, on which is laid feltine paper 
and a thick underfelt beneath the carpets. 

















ROYAL SALOON COACH 

















CONVERTIBLE SLEEPER, 





ENGINE AND GENERATOR 


The convertible sleeper brake and power car 
is primarily a service vehicle, which can be 
marshalled either at the rear or front of the 
train. It has three and a half compartments 
convertible to day or night use, giving sleeping 
accommodation for a train staff of fourteen, 
There are also two lavatory compartments, 
an engine-room for the generator sets and 
a brake compartment, giving additional 





UNITS 


luggage space, together with built-in cup- 
boards, and space for spare parts for train 
maintenance. 

In place of the customary axle-driven gene- 
rators, the electricity supply is furnished by a 
power plant installed in the convertible sleeper, 
brake and power car. Cables connected to this 
car traverse all the coaches of the train, and 
provide an electricity supply in the same manner 
as a normal distribution system. The generat- 
ing plant, illustrated in the accompanying 
engraving, consists of two internal combustion 
engines, direct coupled to 35-kVA, three-phase 
alternators operating at 250 volts, 50 cycles, 
with overhung exciters. Each equipment has 
an electric starter of the motor-car type, com- 
plete with its battery, charging dynamo, and 
voltage regulator. The sets are carried on 
flexible mountings to isolate vibration from 
the coach. 

Each engine and alternator, together with its 
radiators for water and oil cooling, starting 
equipment, &c., is constructed as a unit, and 
can be inserted or withdrawn from the coach 
without dismantling. A switch panel, con- 
taining the necessary protective and control 
gear, indicating instruments and meters, is 
mounted adjacent to the generating sets. 
Emergency lighting in the engine-room and 
staff coach is provided by a 50-volt battery 
arranged to float across the 250-volt supply 
by means of a fransformer and rectifier, and, 
by a special arrangement of the circuit, the 
battery is automatically maintained in 4 
charged condition. A change-over switch and 
plug socket permits a suitable alternative 
supply from an external source to be fed to the 
train under stationary conditions. Jumper 
connections between coaches provide a ready 





BRAKE AND POWER CAR 


means of interconnection. 
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A Concrete Tile-Making Plant 





PARTICULARLY interesting fully auto- 
matic concrete tile-making plant, which is 
now being made by Pegson, Ltd., of Coalville, 
near Leicester, is illustrated in the accompany- 
ing drawings and diagrams. Single units of 
these plants are designed to produce 4200 tiles 
per hour. In them the concrete is batched, 
mixed, and the tiles are moulded, matured 
and conveyed to the stockyard with manual 
manipulation at only one stage of production. 
The tile- making materials — sand, rapid - 
hardening cement and colouring matter—are 
first batched at floor level and then fed into the 


tile machine whilst it is running, and to ensure 
this the pallets on the feed belt pass under a 
spring-loaded trigger switch to the driving 
motor. If a gap occurs between the pallets, 
the trigger drops and cuts out the motor, 
stopping the tile machine until the continuity 
of pallet feed is restored. The working sequence 
of the machine can be followed by reference to 
the drawing, Fig. 3. At the discharge end of 
the feed belt the pallets are engaged by a series 
of spring-loaded pawls, mounted on a driving 
dise. As this disc rotates each pawl in its turn 





engages the lip in the underside of a pallet, 





roller and finally the rotary cutters. It emerges 
carrying the tiles finished to shape. 

The mortar box, as mentioned above, is fed 
from the concrete mixer by way of an inclined 
chute, and the mix is partly drawn and partly 
fed between the rotating compressor roller and 
the pallet stream. Final shape of the tile on 
the pallet is imparted by a pack knife. Thus 
from this unit there passes a continuous ribbon 
of concrete, having its lower surface shaped by 
the pallet, and its upper surface by the pack 
knife. This ribbon is then cut laterally by the 
guillotine at the joints between the pallets. 
As the pallets travel on, they pass beneath the 
topping box, where they receive a dusting of 
colour or burnt sand, which is rolled into the 
top surface by a topping roller, after which nail 
holes are punched in the tiles by a row of 
punches. Up to this point each pallet has 





been carrying the equivalent of a double tile, 
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boot of a conveyor, which delivers each batch, 
through one side of a two-way chute, into a 
‘“Counter-Current’’ concrete mixer set on a 
floor above the tile-making machine. This 
same conveyor is also used to deliver topping 
sand for the tiles to the concrete-mixing depart- 
ment where it is deposited adjacent to the 
mixer through the by-pass valve of the two- 
way discharge chute. Topping sand—the use 
of which will be described later—is first passed 
through a sand burner, from which it is delivered, 
toned to various shades from red to dark brown, 
as required, This sand is then dry mixed with 
cement and colouring matter and deposited in 
a dual compartment hopper, from which it is 
drawn automatically through a gravity chute 
as required for the tile machine below. 

The concrete mixer is of the firm’s own 
“Counter-Current”’ type. It comprises a 
circular steel pan revolving on four trunnion 
rollers, and inside the pan is a mixing star 
revolving in a direction opposite to that of the 
pan. The mixing star carries two spring-loaded 
mixing arms, with renewable and adjustable 
manganese steel blades, and also a freely hung 
kneading roller of chilled iron. The axis of the 
mixing star is eccentric to that of the pan and, 
as their rotation is in the opposite direction, an 
excellent mixing action is obtained during the 
mixing period. A spring-loaded side scraper 
and corner scraper ensure that no material 
adheres to the side or bottom of the pan for 
more than one revolution. This machine gives 
the homogeneous mix essential for successful 
concrete tile manufacture. A discharge door 
is arranged centrally in the bottom of the pan, 
and by turning a handle the door is lowered 
and withdrawn, to leave a large unobstructed 
discharge orifice, which opens into a chute 
leading to the mortar box of the tile-making 
machine below. 

The tiles are moulded on metal pallets, which 
are transported by conveyor to the feed belt 
of the tileemaking machine. It is essential to 


es) 





maintain a continuous flow of pallets to the 





Pallet Feed 





FiG. 1—GENERAL ARRANGEMENT OF PLANT 


pushing it forward over a plate cam profile, 
corresponding to the movement of one pallet 
over the curved track, with at first increasing 
and then diminishing speed. This variation in 
speed is very small, but is sufficient to enable 
the pallet to be engaged freely by the pawl 
and to be pushed forward until it contacts, 
without shock, the pallet immediately in front, 
which at this stage is decelerating. At this 
point the load is transferred, and thus a con- 
tinuous stream of pallets is pushed through the 
machine at a speed which is substantially 
constant. Each pallet passes in succession under 
the mortar box, compressor unit, guillotine 
knife, colour or topping box, punches, topping 
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Tile Making 
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and for the final operation it passes beneath 
three rotary cutters, the centre one of which 
cuts the double tile lengthwise to form two 
single tiles, and at the same time the two out- 
side cutters trim the outer edges of the two 
tiles. If required, the middle rotary cutter 
can be positioned to other tile widths. 

From the end of the tile-making machine 
the raw tiles on the pallets pass straight on to 
a wire rope conveyor which runs at a greater 
speed than the pallet stream in the machine. 
This increase in speed spaces the pallets along 
the conveyor at intervals of about 24in. The 
conveyor runs the entire length of the maturing 
racks, illustrated in Figs. 4 and 5. These 

















FiG. 2—TILE-MAKING MACHINE 
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maturing racks are laid out in a battery, having 
a length according to the daily output of the 
tile-making machine. The racks are suspended 
in adjoining pairs by means of wire ropes, which 
run on overhead pulleys. In each rack are 
fifty trays, each of which has a capacity of 
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pallet. The switch sets the ram mechanism in 
motion and the two pallets are pushed forward 
into their respective racks. Whilst this opera- 
tion is continuous and is timed by the pallets 
themselves, between every eighth and ninth 
ram stroke a rack-hoisting operation is per- 


Topping Box 


Topping Roller 
Punches Rotary 


__ Guillotine Cutters 
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FIG. 3—ARRANGEMENT OF TILE-MAKING MACHINE 


eight double pallets. A rack thus carries a 
total of 400 pallets with 800 tiles. The racks 
are loaded in their pairs, and the arrangement 
is such that when the top tray of one rack is 
in the loading position opposite the feed con- 
veyor, the bottom tray of its complementary 





Fic. 4—MATURING RACKS LOADING RAM 


rack is also in the position for loading. Pallets 
are loaded into the two trays simultaneously, 
and as one rack is automatically lowered by 
one tray pitch, the other is raised’ by an equal 
amount, to position the next two trays for 
loading. Thus the two racks are counter- 
balanced, and so-eliminate tle necessity for a 
fairly considerable amount of power which 
would otherwise be required to move them. 
These operations continue until a pair of racks 
are full, and then the loading machine or ram, 
described below, passes on to the next pair. 

The automatic loading ram, to be seen in 
Fig. 4, is mounted on wheels and runs on rails 
the whole length of the rack structure. As the 
first pallet approaches the ram, and before 
being stopped by a lateral guide, it depresses 
a lever, which sets in position a guide bar for 
the following pallet. This lever also carries a 
mercury switch which is actuated by the second 


formed automatically to bring an empty pair of 
trays into position. This rack movement is 
effected through movement of a spring-loaded 
lever which projects from between each pair of 
racks. Movement of this lever by the ram 
mechanism actuates a pawl which engages a 
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ratchet bar fixed down the end of each rack, 
the length of the pawl stroke being equivalent 
to the pitch of the trays making up the rack. 
The ram fills a pair of racks without stopping, 
and is then moved manually to the next loading 
point. As each pair of pallets is inserted mto 
the racks, another pair, carrying tiles which 
have been maturing since the previous day, is 
ejected from the opposite side of the tray. 
Thus, since the same sequence of loading is 
always followed, each tile spends twenty-four 
hours maturing in the racks. 

As the matured tiles on their pallets are 
ejected from the racks, they are guided by 
hinged trays on to a discharge conveyor, Fig. 5, 
running the full length of the racks, but travel- 
ling in the opposite direction to the feed con- 
veyor, 7.e., ina direction towards the tile-making 
section. This conveyor passes over what is 
termed a “ depalleter,’’ where the pallets and 











tiles are separated. It consists of a rotating 
disc carrying a series of loosely hung rollers, 
which are in their outermost position until con. 
tact is made with the underside of a pallet. As 
each pallet passes over the disc it receives a 
series of sharp taps from the rollers and this 
frees the tiles. The tiles are then lifted by 
hand from the pallets, to be placed on a dipping 
conveyor, running at right angles to and lead. 
ing away from the production line. This con. 
veyor carries them through a tank containing a 
solution, which serves to fix the colour on the 
tile and prevent efflorescence. From the dipping 
tank finished tiles pass on to a conveyor leading 
to the stockyard for storage in the open. : 

After the tiles have been removed, the pallets 
are transferred from the discharge conveyor 
to an elevating conveyor, on which they are 
spaced at regular intervals. At the head of 
this elevator the pallets are discharged on to a 
gravity conveyor, down which they pass in a 
vertical position to the feed end of the tile. 
making machine. Whilst passing down the 
gravity conveyor, jets of oil are directed on to 
the face of each pallet, giving it a coat of oil to 
facilitate the depalleting operation at a later 
stage. 

It will be noted that with this system 
the pallets pass through a closed circuit and 
are at no time handled by operators. As the 
total weight of pallets used per day amounts 
to some 45 tons, the saving in manual manipu- 
lation is considerable. Also the tiles are only 
handled once—when they are lifted from the 


FIG. 5-MATURING RACKS DISCHARGE SIDE 


pallets on the discharge conveyor and placed 
on the dipping conveyor. We are informed that 
several machines of this design are being 
supplied to France for the purpose of producing 
tiles to re-roof the devastated buildings of that 
country. 








A New Woop Guivr.—A new cold-run, fast- 
setting resin wood glue, known as ‘“‘ Wood-Lok,” 
has been developed for joint assembly operations 
by National Adhesives, of New York. It is claimed 
to be the only type of resin glue which can be 
handled and machined after twenty to thirty 
minutes’ clamping time, instead of the usual six to 
eight hours. Exhaustive laboratory tests and two 
years’ use and study in a wide variety of wood- 
working applications in the field show that it 
produces a strong, resilient bond unaffected by 
humidity changes. 





Assembly Section 








i 


ting 
lers, 
con- 

As 
3 8 
this 

by 
ping 
pad. 
ron- 
1g @ 
the 
ping 
ling 


llets 
“yor 
are 
i of 
toa 
In a 
tile. 
the 
n to 
il to 
ater 


tem 
and 
the 
unts 
ipu- 
nly 
the 


wed 
hat 
sing 
ing 
hat 


ast- 
ok,” 
ions 
ned 

be 
irty 
x to 
two 
yod- 
5 it 

by 











Ava. 30, 1946 





THE ENGINEER 


189 












Overhaul of 


ROVISIONS for a 25 per cent increase in the 

track mileage of London Transport’s railway 
system form an important part of the Board’s 
extensive programme of new works and 
modernisation, known before the war as the 
“1935-1940 programme.” Amongst other 
changes, these extensions and modernisation of 
existing lines will involve an increase in the 
number of electric signal relays, installed and 
maintained by the Board, from 13,000 to an 
estimated figure of 23,000. The maintenance 
of these relays, on a basis of overhaul and re- 
assembly after a normal period of five years in 
service, requires a workshop capable of handling 
100 complete routine overhauls a week, with 
an additional capacity for contingencies and for 
further increases in track mileage. To meet 
these requirements in the most convenient and 
economical way, the relay shop at the L.P.T.B. 
signal overhaul works, Lillie Bridge, has 
recently been reorganised and laid out for 
“flow production.” This has been at work since 
May 13th, 1946, though full-capacity operation 
has not yet been required. 

In brief, the new lay-out and overhaul scheme 
provides for stripping, repair or renewal of 
parts and reassembly and testing of relays on a 
progressive single-task basis, each worker 
dealing with one process only instead of per- 
forming most or all of these operations as 
formerly. Rigorous inspection and intermediate 
tests have been incorporated at each stage of 
the work, in addition to the final testing and 
inspection. Reference to the accompanying 
plan of the lay-out will show the sequence of 
operations. Relays needing overhaul are 
collected from outlying depots and stations and 
delivered to Lillie Bridge by road. Here those 
relays selected each day for overhaul are 
hoisted by lift from the ground floor to the 
gallery, running round one end of the main 





Signal Relays 
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position relays by yellow, and so on. The usual 
time taken by a relay to pass through the over- 
haul section is about seven days. 

The first process, dismantling, stripping and 
cleaning, calls for no particular comment, and 
is followed by an examination to determine 








EXAMINATION OF VANE 


whether parts are scrap or repairable. A com- 
plete set of parts for the contact unit is then 
placed in a tray, with new parts issued in 
replacement of those condemned as scrap, and 
a record card is placed in the tray. This card 
remains with the assembly throughout and is 
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LAY-OuUT OF RELAY OVERHAUL 


haul section is situated. The gallery, which 
forms the relay repair shop, is illuminated 
throughout with fluorescent “daylight” 
lighting. 

There are twelve different modern types of 
relay in use on the Board’s system, the cases 
being painted in a combination of colours to 
indicate their different characteristics ; thus 
100-volt relays are indicated by red, three- 








SHOP 


examiners at each stage to certify correctness 
of the work done. The tray in which the parts 
are carried has a coloured label at the front, 
corresponding with the colour code on the relay 
cases to indicate the type. 

Contact adjustment is the first stage in the 
overhaul process, a special contact-setting 
fixture being used to ensure that the upper and 






specified setting. It is an innovation to deal 
with contacts at this stage; setting was pre- 
viously done as part of the final testing. Carbons 
are ground to a uniform height by a machine, 
whose position is indicated in the lay-out 
diagram, the bench being provided with a fume 
extractor to carry away the carbon particles. 
Grinding is followed by an electrical test of the 
relay top and assembly of the whole top panel, 
with adjustment to ensure absolute evenness of 
the contact tips. 

The next section is devoted to the “ iron- 
work”’—the coils and laminations—where 
special jigs are used to attain accurate assembly 
and to ensure that the correct gap is left for 
the moving vane between the coils. The iron- 
work is finally tested for insulation at 250 volts. 
Since like assemblies are interchangeable, the 
ironwork and contact assemblies can proceed 
through the shop independently up to the point 
when they are fitted together. 

Vane assemblies are checked in the next 
section; the process, illustrated herewith, 
shows the vane setting being gauged in a gap 
allowing 0-00lin tolerance on each side of the 
vane, to ensure that it is true with respect to its 
spindle. The jewels in the spindle bearing are 
microscopically examined for flaws. 

The vane assembly is then fitted to the iron- 
work, when the end-shake of the spindle and 
the exact setting of the vane in the air gap are 
adjusted, after which the whole iron and vane 
system is fitted to the relay top. Paint on the 
ironwork assembly is touched up at this point, 
and the old scale marks showing the pick-up 
and drop-away points of the relay are 
obliterated. 

The assembled relay is now ready for the final 
electrical and mechanical tests, including tight- 
ness of screws and security of locking devices. 
A link arm is made for each individual relay 
at this stage to compensate for slight variations 
occurring in the height of the cases manufac- 
tured at various times, and the contact scale is 
marked off. One of the accompanying engrav- 
ings gives a general view of the test room 
showing the individual test stations. 

After test, the side panels are fitted and wax- 








lower contacts will comply precisely with a 


sealed, with a final operating test after sealing. 





GENERAL VIEW.OF TEST BENCHES 


The relay is booked out in the shop record 
book, and the card which has accompanied it 
through the shop is filed with the relay records 
in the shop foreman’s office, the card com- 
pleted at the previous overhaul then being 
destroyed. A complete statement of the 


repair and behaviour under test of every 
relay in use on the system is thus available 
at all times. 
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THE IRON AND STEEL CONTROL BOARD 


THE announcement was made last week 
that the duties of the Control Board for the 
iron and steel industry will be limited to “ the 
supervision of the development and recon- 
struction of the industry and on the exercise 
of such continued direct control functions as 
may be necessary in such matters as pro- 
duction, distribution and prices.” It indi- 
cates that the Government has at last appre- 
ciated that those in charge of a private 
industry are not likely to be willing assistants 


public ownership. Even last May, when the 
nationalisation of the industry was discussed 
in Parliament, it was apparent that the 
Government would not find it easy to appoint 
a suitable chairman and members of a Board 
one of whose functions was to be to advise 
the Minister about the definition of those 
sections of the industry to be nationalised. 
The pity of the position is that the Govern- 
ment should have taken so long to discover 
that those sufficiently eminent in the industry 
to be eligible for the vacant posts are not 
willing to co-operate upon a matter that 
conflicts flatly with their private convictions. 
The change of heart indicated by the 
announcement has the further interest 
that it may prove also to be the 
symptom of a change of plan. In 
announcing the Government’s policy in 
Parliament last April, Mr. Wilmot said ‘‘ the 
position of the industry and its importance 
in the national economy necessitate a large 
measure of public ownership.”” It is now 
suggested that such a phrase could be liberally 
interpreted to mean not full nationalisation, 
but partnership, the Government acquiring a 
substantial. interest in a number of firms 
within the industry without, however, any 
change of ownership or name occurring. 
It must not be overlooked, however, that in 
its present announcement regarding the 
functions of the Board the Government takes 
care to reiterate its earlier intention to bring 
the industry under public ownership. “ The 
preparation of such plans,” the announcement 
states, ‘‘ will be treated by the Government 
as a separate matter.” Thus a position, 
sufficiently fluid since the day when 
Sir Andrew Duncan was able to declare in 
Parliament, last May, that not more than 
half a dozen firms in the industry, if that, 
could tell whether they were to be nationalised 
wholly, in part, or not at all, is now rendered 
even more uncertain. Until such time as 
detailed proposals become available the 
whole industry will now remain in 
doubt as to its future. Nor, except by 
the mention in the present announcement 
that a study has been undertaken by Dr. Van 
der Bijl of the South African Iron and Steel 
Corporation at the Government’s request, is 
any clue offered as to how, when and by 
whom those detailed plans for public owner- 
ship are to be drawn up. In such circum- 
stances what is to be the position of the new 
Board? Delay in carrying out modernisa- 
tion and reconstruction within the industry 
has already been incurred. In a state- 
ment, for instance, accompanying the 
annual report of Richard Thomas and 
Baldwins, Ltd., Mr. Lever recently referred 
to the delays that doubts now prevailing 
have inflicted upon progress towards the 
erection of that firm’s new strip mills. 
Will the Board be in any ‘appreciably 
better position than a private firm to avoid 
such hindrances until the Government’s 
intentions are more precisely known? The 
position is all the more exasperating, in that, 
to judge from remarks by the Ministry of 
Supply accompanying the issue of export and 
import figures for July, the supply of steel 
to manufacturing industries is already threat- 
ening to become a bottleneck restricting 
further expansion of exports. 
Back-bench Socialists, judging the steel 
industry by its unhappy history in the 





in devising methods of handing it over to 





depressed years between the wars, may be 








suspicious of the intentions of the indus. 
trialists and, perhaps more particularly, the 
financiers, who controlled the industry in 
those years. They may also contend that in 
setting up the Federation the industry 
became a monopoly, whose policy it was to 
restrict output and maintain price at the 
cost of declining efficiency. Whatever may 
be thought of such arguments in justification 
of nationalisation, the fact remains that 
transfer to public ownership cannot be a 
simple process ; that to work ovt its details 
might well take very many months or years ; 
and that much disturbance and contention 
would be created. But a plan for that modern. 
isation which, it is agreed by all parties, is 
essential and urgent, already exists and is 
already, under difficulties, being carried out, 
If doubts about the future could be removed 
the work could be pressed more energetically 
forward. By appointing the new Board the 
Government will be able to control, not only 
that expansion of the industry that is explicit 
in the Federation plan, but also the rate of 
production and the distribution and _ price 
of the product. What more could nationalisa. 
tion effect to protect the nation’s interest 
against the supposedly wicked “ steel kings” ! 
In striving after the shadow of nationalisation 
in addition to the substance of effective 
control the Socialists appear to be merely 
imposing delays and uncertainties upon the 
industry without hope of any solid return. 


Export Progress 

THE figures for exports from this country 
during July, issued last week, make very 
encouraging reading. To have reached so 
soon after the end of the war an export out- 
put 20 per cent by volume above that of the 
monthly average of 1938, even if there is some 
slight setback to be expected in August, is a 
remarkable achievement. We welcome it 
the more that it is in no small part due to the 
energy and work of engineering firms. 
Further, the figures are particularly encour- 
aging, in that certain industries, notably 
textiles, have not yet begun to contribute to 
any large extent to the export volume, though 
when home demands become satisfied i 
may be hoped that they will’ reach at 
least their pre-war export outputs. The 
fact that exports are rising so rapidly 
towards the target of 75 per cent by volume 
above pre-war holds out the promise that 
living standards in this country may recover 
from their wartime nadir more rapidly than 
would have seemed possible even six months 
ago. Yet it still remains necessary to adopt 
a cautious attitude towards the’future. No 
apology, we think, is necessary for referring 
once again to the obvious fact that exporting 
industries to-day are supplying a world s0 
starved of goods for over six years and 80 
damaged and disrupted by war that demand 
wholly outbalances supply. That phase 
must soon pass. Indeed, the rising tide of 
our own exports is helping the sooner to end 
it. Afterwards, as before the war, only 4 
nice balance between price and quality will 
assure that markets entered in this pro- 
pitious period will continue to welcome this 
nation’s goods. 

Before the war agents in foreign countries 
often maintained that manufactures from 
this country were unnecessarily good in 
quality and that standards might well with 





advantage be relaxed. That was, we believe, 
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a mistaken opinion born of the difficulty they 
experienced in selling such goods in foreign 
markets against the cheaper, but inferior, 
wares from elsewhere. For this country, 
owing to the high standard of living that it 
hopes to attain under its new full-employ- 
ment policy, can hardly hope to compete on 
price alone with nations content with lower 
living standards. ‘The pre-war difficulty 
arose, not because the quality was excessively 
good, but because the price, in relation to the 
advantages that fine quality could offer, was 
too high. For too much can undoubt- 
edly be asked for long, trouble-free and effi- 
cient service, particularly in articles or 
machines which are subject at the time to 
rapid technical improvements or which, like 
cars, are affected by the dictates of changing 
fashions. The problem that must soon face 
exporters will be to produce articles excellent 
in quality at a price so little above that of less 
well-made goods as to command a ready sale 
in competition with them. In solving it, the 
experience during the war by many firms of 
the manufacture in bulk of war materials to 
stringent specifications may well stand them 
in good stead. For many a firm during the 
war learnt the advantages of modern inspoc- 
tion methods, and Government contracts 
often called for more accurate costing than 
had ever before been attempted, thus reveal- 
ing clearly which processes were expensive 
and which were: cheap. Moreover, the 
scarcity of skilled labour caused complicated 
processes to be broken down into such 
simpler operations that semi-skilled .and 
cheaper labour could be called in to perform 
them. There is, too, the influence of the re- 
tooling that took place on a considerable 
scale during the war. Many of those machines 
will be capable of use for making peacetime 
products. When all this experience has been 
absorbed and adapted to the manufacture of 
normal instead of warlike goods, it should be 
possible to produce high-quality wares at 
relatively less cost than before the war. 
Such considerations lead to a sober con- 
fidence that, when competition does develop, 
British manufacturers will hold their own in 
export markets. But it must nevertheless 
not be overlooked that other peoples besides 
ourselves have undergone similar wartime 
industrial experience and that those who 
have not have still the advantage that they 
were able to proceed, whilst we were busy 
with munitions, with the further development 
of peacetime products and with researches 
directly beneficial to the design of normal 
manufactures. Nor, it may be emphasised, 
is ours the only nation that depends upon its 
high-quality products to maintain its place 
in export markets. Moreover, economical 
designs and efficient productive methods are 
not the only factors affecting costs. The 
forty-hour week and wage increases for which 
trades unions are pressing can only justifi- 
ably be granted if consequent price increases 
are not so heavy as to handicap the sale of 
sritish goods in foreign markets. For the 
country is now so much dependent upon the 
attainment ofa high level of exports that any 
hindrance to the flow can lead only to unem- 
ployment, lowered living standards and 
probably inflation. The time to give real 
consideration to these claims will come only 
when competition in the export markets has 
developed and the effects of price changes 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





THE CHANNEL TUNNEL 

Sir,—I was very much interested in the 
excellent and well-reasoned article by Mr. Ryves 
on the Channel Tunnel, in your issue of 9th 
instant, as I have in the past taken a consider- 
able interest in this project. 

In 1939 I wrote an article on it in The 
Spectator and last year Modern Transport 
published two articles of mine on this matter. 
In the latter I suggested that the objection put 
forward by Lord Wolseley in 1882 still holds 
good, namely that an enemy could by treachery 
seize the tunnel and even if he had control for 
only a short time could pass through an enor- 
mous amount of equipment in a very short 
time. I submit that this objection still holds 
to-day, with airborne forces in the picture ; alas, 
we have all too recent instances of the power of 
treachery. 

I am very surprised to note that Mr. Ryves 
suggests the use of “‘through carriage, in 
lorries,’’ because it seems to me that an immense 
ventilation plant would be necessary and I 
very much doubt whether the volume of traffic 
handled could approach the potential rail traffic. 
Moreover, a road accident at mid-point would 
be a disastrous affair and would completely 
block the tunnel. 

Apart from these objections, however, there 
is the very real danger of having to shut down 
a number of extremely useful ports, from which 
vessels of a very versatile type now sail with 
speed and efficiency. 

As regards engineering difficulties, I cannot 
see that these would be difficult, now that we 
have so many scientific aids coming to the 
rescue of the tunneller. 

Rott HamMonp. 

Henley-on-Thames, August 20th. 
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SHORT NOTICES 


Standardisation and Practical Application of 
Cutting Tool Nomenclature. By Dr. D. F. 
Galloway, Wh.Sc., A.M.I.Mech.E., &c. London: 
Institution of Production Engineers Research 
Department, 10, Seymour Street, W.1. Price 
5s. net.—With the growing appreciation of the 
advantages of correct tool grinding in this 
country, the standardisation of nomenclature 
is long overdue. In this little book the author 
shows the confusion which now exists and will 
continue to grow until practice is standardised. 
American, German, and other terminologies are 
dealt with in detail, and there are some inter- 
esting chapters on nomenclature in relation to 
tool grinding and inspection. All engineers 
concerned with the production and use of cutting 
tools will find this book of great interest, and 
the information it contains a valuable founda- 
tion for the widespread discussions which must 
soon arise upon this subject. 








Soils, Concrete and Bituminous Materials. 
London: His Majesty’s Stationery Office. 10s. 
net.—This book is a record of a course of lectures 
given at the Road Research Laboratory of the 
Department of Scientific and Industrial 
Research. The purpose of the lectures was to 
train engineers in the uses of soils, concrete 
and bituminous materials in the construction 
of roads and airfields. Originally published for 
official use during the war, the book has been 
reprinted so as to make it generally available. 
The lectures were given by members of the staff 
of the Road Research Laboratory and by 
twenty outside specialists, including experts 
from the U.S. Corps of Engineers. Although 


building. Special attention is paid to methods 
of construction permitting the use of local 
materials, and to various ways of stabilising 
soils and low-grade aggregates. The general 
applications of soil mechanics to road and air- 
field construction are explained. There is a 
chapter dealing with the theory of soil testing. 
The factors governing the quality of concrete 
are fully explained and bituminous surfacing 
are discussed in some detail. The concluding 
chapter describes the numerous standard tests 
whereby the quality of soils, concrete and 
bituminous materials can be controlled in the 
field. 

A Handbook of Woodcutting. By P. Harris, 
B.8c., A.M.I. Mech. E. London: His Majesty’s 
Stationery Office, Kingsway, W.C.2. Price 9d. 
net.—Economical production from wood- 
cutting machinery depends on maintaining the 
maximum output, in conjunction with the 
required quality of finish, at a reasonable cost, 
and as it had become increasingly evident from 
the numerous requests for assistance in saw- 
milling and woodcutting problems received by 
the Forest Products Research Laboratory, it 
was decided to publish a handbook on correct 
technique. Adequate information on the many 
factors involved in sawing and machining wood 
has not hitherto been available in published 
form, and the present publication is intended 
to meet this need by providing a handy 
reference, with a scientific background. With 
the exception of certain simple formule, the 
mathematical aspects of the subject have been 
omitted, as it is hoped to deal with them in a 
separate work. The handbook contains detailed 
information and recommendations relating to 
the various forms of sawing and to planing, 
moulding, tenoning, morticing, boring and 
turning operations. Diagrams with appropriate 
data, together with tables relating to tooth 
pitch, gauges and spindle speeds are included. 
The author, who is the officer-in-charge of the 
woodworking section of the Forest Products 
Research Laboratory, is to be complimented 
upon the production of a reference work which 
will be of considerable practical use to all con- 
nected with the industry. 








Metal Working and Heat Treatment Manual, 
Vol. I. By F. Johnson, D.Sc. London: Paul 
Elek (Publishers), Ltd., 36-38, Hatton Garden, 
E.C.1. Price 17s. 6d.—This is the first of four 
volumes dealing with the mechanical and heat 
treatment of metals, and it deals almost exclu- 
sively with carbon steels. It opens with a 
chapter on the influence of composition and 
treatment on the structure and properties of 
carbon steel, and this is followed by compre- 
hensive sections on practical operations, harden- 
ability, mechanical properties, testing, and notes 
on the heat treatment of tool steel. Students 
of metallurgy will find the book interesting and 
instructive, and will look forward to the publi- 
cation of the companion volumes—Alloy Steels, 
Cast Iron, and Non-Ferrous Alloys (Vol. II) ; 
Surface Hardening Processes (Vol. III); and 
Furnaces and Pyrometry (Vol. IV). 





BOOKS RECEIVED 


Railway Signalling and Communications. Second 
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and W. F. Walker. London: Chapman and Hall, 
Ltd., 37, Essex Street, Strand, W.C.2. Price 15s. 
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edition, revised. By David Clark. London: 
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Price 30s. net. 
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J. C. P. Miller and L. Rosenhead. London: 
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Malmo Power Station Extension 


By OLOF 


G. HAMMAR 


No. IIl—(Continued from page 164, August 23rd) 


THE Borers 
OME details of the new radiation boilers 
(Figs. 6 and 7) are given in the accom- 
panying table. 
Particulars of Boilers (each Boiler) 


Steam pressure in boiler drum (maximum), 


kilogrammes per square centimetre ... 52 
Pressure drop in superheater at maximum load, 
kilogrammes per square centimetre ...... 3:5 
Steam production— 
Coalfiring, tons per hour... ... ... ... ... 70 
Oil firing, tons per hour... . ssa? Woes? Ale a 
Coal and oil firing, tons per Men av bcc’ os 
Heeting surface— 
Boiler, square metres... ... ... «.. «- 600 
Superheater, square metres ... ... ... ... 883 
Economiser, square metres paces 1750 
Air preheater, square metres... .. hee ae 
Volume of combustion chamber, cubic metres 267 


Heat release in combustion chamber when al 

fired normally, Mcal. sid cubic metre 

per hour... ... ; 190 
Heat release in siaitiaiantale ‘bitiatedae ‘aie ee 

and oil fired -aenmencaat Meal. = cubic 


metre per hour ... F : . 310 
Grate area, square metres... ... 0-0. eee wee 45°36 
Capacity of stokers— 

Normally, Mcal. per square metre per hour... 1150 
Maximum test, Meal. a — metre 
per hour.. ae sea . 1500 
Speed of uedinsilin al ne 
Maximum, metres per minute eet joe 0-63 
Minimum, metres per minute... ... ...  -.. 0-06 
Number of oil burners per boiler.. 7 
Maximum capacity of oil bekdeare (each), ‘kilo- 

grammes per hour ie 850 
Steam production, tons per bene. aay aie “20. 110 
Steam temperature, deg. Cent. ... ... ... 480... 480 
Temperature— 

Feed water ested economiser, » des: 
Cent. ... -s 000... 100 
Air after air preheati ing, deg. Cent.. .. 100... 110 
Flue gas after air preheater, deg. Cent.. 145 ... 165 
Motor. 
Flue gas fan— Large Small 


Amount of flue gas, cubic metres per 


minute 4300 ...2850 
Temperature of flue gas, deg. Cent. ... 190... 160 
Static pressure, millimetres,Hg ... ... 200... 90 
Motor output, horsepower... ... ... 410... 135 
Speed, revolutions per minute... _ ... 730 ... 485 

Air fan— 

Capacity, cubic metres per minute... .. 2500 ...1850 
Static pressure, millimetres, Hg ... ... 220... 150 
Motor output, horsepower eae 
Speed, revolutions per minute... ... 80... 735 


Firing is carried out by mechanical stokers, 
designed for 70 tons of steam per hour per 
boiler, and driven by commutator motors, 
which give the stokers a reasonable overspeed 
margin, so that firmg can be started 


full-load operation in an 


110 tons per hour. 


might cause to. the 
neighbourhood demand- 
ed special consideration. 
Firing by pulverised 
coal, which would have 
been quite suitable for 
the running of the 
plant, was considered 
to require very large 
electrostatic separa- 
tors. These are ex- 
pensive and take up 
considerable space. For 
local reasons the ques- 
tion of space was 
rather important, and 
this turned the scales 
in favour of mech- 
anical stoker firing, 
which was previously 
adopted at the station 


and had proved its 
ability to meet the 
great demands _ for 
flexibility. 


The heating surface 


of the boiler itself 
consists mainly of 
the water-cooled walls 
in the combustion 
chamber, 7.e., radiation 
heating predominates. 
This surface is about 


75 per cent of the 
heating surface of the 
boiler, which totals 
600 square metres. 
The convection heating 
surface consists of widely spaced tubes above 
the combustion chamber. Using the old 
method of calculating the amount of steam per 
square metre of heating surface, 184 kg per 
square metre per hour steam is obtained for the 
boiler heating surface. Ifthe heating surface of 
the economiser is included, 48 kg per square 
metre per hour is obtained. The economiser 
forms an integral part of the boiler—it can 
be considered as a part of the boiler with 
single direction counter flow forced circulation, 





rapidly when changing from standby to 





Fic. 4—FLUE GAS FAN 








WITH DusT EXTRACTOR 


and its heating surface is three times as 


emergency. By 
using oil firmg in conjunction with coal firing 
the steam production can be raised to reach 


When deciding upon the method for firing, 


great as that of the boiler proper with thermal] 
circulation. 

After the economiser the flue gases pass 
through an air preheater (where the air for 
combustion is preheated to about 110 deg. Cent.) 
and then through a dust separator to the flue 
gas induced draught fan. The separated dust 
is returned by pneumatic pressure to the com. 
bustion chamber. 

The boiler is fitted with two drums, which are 
both situated above the combustion chamber, 
The tubes and feed water run into the lower 
drum, which can be described as the normal 
boiler drum. In normal service it is nearly 





the question of flying ash and the nuisance this 





filled with water. Whilst the lower drum in 





Fic. 6—-FRONT END OF BOILERS 


various working conditions has a nearly con- 
stant water level, the level of water in the upper 
drum can vary widely. In case the water 
supply to the boiler should fail, there is thus a 
reserve which gives time for dealing with the 
stoppage. 

A sudden increase in load, when the steam 
delivery of the boiler increases in a few seconds 
from about 4 to 70 tons per hour, causes a rise 
in the level of water in the boiler on account of 
the steam forming in the water space. The 
steam space of the drum must be sufficiently 














FIG. 5—AIR 


INTAKE FAN 
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large to absorb the increase in volume, other- 
wise water may pass to the turbine, with risk 
of damage. 


THE TURBO-GENERATOR 
The turbine (Fig. 8) is a double-rotation 
Ljungstrém unit, designed for 35,000 kVA, 


The increase in the water level should, of | 50 cycles per second, 3000 r.p.m. It is intended 
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FiG. 7—SECTION THROUGH BOILER 


course, be kept as small as possible. A smaller 
steam volume is obtained by keeping a high 
steam pressure, and the steam bubbles and 
consequently the increase in the water level are 
minimised. Besides this the boiler has been 
built in such a manner that the steam bubbles 
have only a short distance to travel to the 
surface of the water. These provisions have 
given very satisfactory results, and with 
a sudden increase in the amount of steam 
used from 4 to 70 tons per hour the increase 
in water level is only about 15 cm or one- 
quarter of the permissible safe value. 

The upper drum has a diameter of 2m, 
and a total length of 12m. The diameter 
of the lower drum is 1-5m. With a total 
weight of 45 tons each, these boiler drums are 
probably the largest manufactured in Europe. 
They are all welded and have been heat-treated 
after welding and, upon completion, water 
tested to the limit of elasticity. 

The flue gas fans, Fig. 4, can be driven by two 
motors; the larger motor develops 410 h.p. 
at 730 r.p.m., and the smaller one 135 h.p. at 
485 r.p.m. Between these two stages regu- 
lation is effected by means of moving vanes in 
the intake of the fans. The larger motor is 
only necessary for rapid steam raising in an 
emergency. In normal conditions the smaller 
motor is usually sufficient, and economical 
working is thus obtained with a useful reserve 
in hand. 

The air intake fans (Fig. 5) have the same 
method of regulation as the flue gas fans. Air 
is drawn from the top of the boiler-room down 
to the fans situated in the basement. 

Because of the recurrent firing up and shutting 
down it is desirable to reduce, as far as possible, 
the heat capacity of the brickwork in the 
boilers. To this end the walls are water-cooled 
and a specially light fire-brick has been used 





wherever possible. 





for a steam pressure of 42 kg per square centi- 
metre above atmosphere at the stop valve and 
460 deg. Cent. steam temperature. The econo- 
mical load is 25 MW, and the generator voltage 
is 5000, which is stepped up to 50 kV by a 





electrically connected by any bus-bars at the 
station, but are paralleled at the transformer 
station. 

Shortage of space forbids a detailed descrip- 
tion. of the turbo-alternator itself, but the 
general design is probably familiar. Only a 
few matters which relate to the special operating 
conditions of the station. will be commented 
upon. As previously mentioned, the turbine has 
been designed to give full power at two-thirds 
normal steam pressure. In order to achieve 
this the steam inlet ports are of ample dimen- 
sions. All steam passes first through a quick- 
closing valve and then through the regulating 





Fic. 9—OUTDOOR TRANSFORMER AND 
CIRCUIT BREAKER 


valve. After this the steam goes to the turbine 
through the overload valves when necessary. 
When used as a standby the turbine is elec- 
trically driven. The regulator is provided with 
an arrangement which makes it insensitive 
within a certain range (+0-7 cycles). When the 
frequency falls to a predetermined value the 
regulator is released and the turbine takes up 
load. The steam pressure then falls and the 
overload valves open in succession. When 
firing is well in hand and the pressure rises 
again the turbine governor must be adjusted 
to prevent the set from taking too much load. 
There is, in addition, an automatic pressure 
cutout, which controls two of the overload 
valves and thus prevents excessive overload. 
An important feature is the ability to start 
the turbine quickly from cold. All the controls 
for the turbine and its auxiliaries are grouped 





together on the turbine platform, so that the 





FIG. 8—TURBO - ALTERNATOR 


35-kVA outdoor transformer (Fig. 9). A cable 
connects this transformer to a transformer 


set can be started up without difficulty by one 
man in six minutes from complete shut-down 


station, situated about 1 km from the power | when cold. 
station. 


Thus the turbo-alternators are not 


At economic load the condenser pressure is 
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0-037 kg per square centimetre with cooling] tion, which is used when the turbine is driven 
water at 10 deg. Cent. The height of the con-|as a synchronous condenser. There are two 
denser basement is 5 m, and in order to accom-! condenser pumps, one of which is a standby, 





FIG. 10—CONDENSER 


modate the condenser (Fig. 10) in this restricted 
height it has been made in two parts, with two 
separate water spaces and a common steam 
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A.—Oil cooler. 
B.—Feed heater using L.P. bled 


steam. 

C.—L.P. feed heater. 

D.— Feed heater using H.P. bled 
steam. 


E.—Drain cooler. 

¥F.—Drain cooler. 

G.—LP. feed heater. 

H.—Blowdown steam separa 

J.—De-aerator for make-up 
water. 


while the air pump is a two-stage steam ejector. 
Steam is bled from the turbine at three stages 
for preheating the feed water to 160 deg. Cent. 


2 


From Boilers 
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K.—Blow-off heater. 
L.—Evaporators. 
M—? water tank. 
N.—De-aerator. 
P.—Feed water pump. 
R.—H.P. feed heater. 


tor. 


Fic. 11—SCHEMATIC ARRANGEMENTS FOR FEED - HEATING 


chamber. The cooling surface of the condenser 
is 2000 square metres. 

Cooling water is taken from the harbour and 
passes through a well with fine racks before it 
enters the station. The racks are kept clean by 
mechanically driven brushes, which remove sea- 
weed and other rubbish—and occasionally eels, 
which can usually be disposed of very easily ! 
From the trash racks the water passes along a 
concrete culvert into the cooling water pumps, 
which are situated close to the condenser. 
There are two vertical pumps of the impeller 
type. Normally both pumps are used at full 
load, but with only a small sacrifice in economy 
one pump is sufficient under light-load con- 
ditions. One of the cooling water pumps has a 
motor on the same shaft for half-speed opera- 





at normal load. Besides the three bled-steam 
feed heaters, the condensate passes through no 
fewer than five preheaters, where waste heat of 
various kinds is utilised (Fig. 11). 

(To be continued) 








Patent Law Reform 


THERE has just been published by the Asso- 
ciation of British Chemical Manufacturers a 
memorandum of evidence prepared by the Joint 
Chemical Committee of the Association on 
Patents, consisting of representatives of the 


this memorandum was submitted to the Board 
of Trade Patents Committee, 1944, in Septem. 
ber of that year, whilst Part II, covering the 
wider aspects of patent law reform was sub. 
mitted in June, 1946. It has been thought 
desirable, however, to print both parts ag g 
single volume and to make them available to 
all those interested. 

The memorandum deals in considerable detaj] 
with the reforms considered necessary in the 
Patent Acts, some fifty sections of which are 
affected. Extended proposals concerning third. 
party rights have been included in the supple. 
ment. A number of the recommendations put 
forward have already been adopted and are 
included in the second interim report of the 
Departmental Committee. 

The more important recommendations of 
Part II of the memorandum are summarised 
below. It will be seen that many are of interest 
not only to chemical manufacturers, but to 
engineers in general. 

There is developed a new criterion of subject- 
matter on the basis that every invention which 
is patentable must be a novel industrial applica- 
tion of a new discovery. Every inventor who 
seeks a patent must show that he has contri- 
buted some item of new knowledge to the art, 
and that his invention (which must be a 
““manner of new manufacture”) is based on 
that new knowledge. 

“Invention by selection ”’ is also defined on 
the lines of the Maugham judgment, as modified 
by sixteen years of practical testing. An 
inventor must bring himself within the rules 
for “‘ selection ’’ if there is a prior disclosure or 
claim of his invention which is not merely a 
statement of desiderata, but prescribes, though 
only in general terms, the substances, agencies 
or means by which his invention is effected. In 
these circumstances the requirements for 
patentability as a selection from the general 
disclosure or claim are (a) discovery of a pre- 
viously unrecognised advantage shown by the 
selection and not common in the field of the 
general disclosure or claim, and (6) limitation 
to a manufacture based on that discovery. In 
addition, there must, as usual, be novelty (the 
selected members must not have been speci- 
fically mentioned before), and adequate descrip- 
tion of the invention (i.e., in this case, of the 
advantage which justifies the selection). 

It is suggested that the scope of “‘ product 
claims’ should be defined as protecting the 
product when made by the process described or 
by any process which is non-inventive over it. 
This would bring chemical inventions into line 
with other inventions, and if Sec. 38a (3) were 
incorporated in Sec. 27, Sec. 38a could be 
cancelled so far as concerns chemical inven- 
tions. Definitions of ‘‘ chemical process” and 
‘chemical invention ” are proposed. 

A scheme for Empire patents is outlined, but 
the inherent difficulties of such an arrangement 
are recognised. 

An important modification of opposition pro- 
cedure is proposed, which includes (a) notifica- 
tion of anticipations without formal opposition, 
(0) filing of an agreed ‘‘ Technology of the Case,” 
(c) limitation of evidence to statements of facts 
to the exclusion of argument, leaving the cited 
documents to speak for themselves, and (d) 
limited extensions of time for filing evidence. 
Various detailed amendments of Sec. 11, includ- 
ing the abolition of locus standi requirements, 
are suggested, and a separate section dealing 
with opposition on the grounds of “ obtaining ” 
and “ prior user amounting to publication ”’ is 
recommended. 

Freedom of amendment within the scope of 
the original disclosure is also suggested in 
Part II. Amendments which enlarge the claims 
(always within the scope of the original descrip- 
tion) should be allowed, subject to third party 
rights, a new definition of which is proposed. 

So far as patent licences are concerned, it is 
suggested that the sanction of an infringement 
action should not be available for terms and con- 
ditions which are essentially of the nature of 
trade agreements, and the patentee should not 
be allowed to assert rights which extend beyond 
those granted by the Letters Patent. If this 
principle (which is accepted by the Swan Com- 





various chemical bodies interested. Part I of 


mittee) is carried into effect, the feeble pro- 
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visions of Sec. 38 become unnecessary, and a stop 
js put to many “ abuses of monopoly.” It is 
necessary, however, that every assignment and 
licence be registered, and all terms and con- 
ditions be disclosed to the Comptroller, who 
should have power to open them to public 
inspection where he finds illegal conditions 
imposed. ‘This power would be a salutary 
deterrent against the use of patents to impose 
a system of private commercial law. 

The replacement of Sec. 27 by a new section 
setting out the rights and obligations of a 

atentee is recommended. 

Amongst other proposals made may be men- 
tioned: General right of appeal from all 
decisions of the Comptroller ; companies to be 
entitled to be sole applicants for patents ; 
power for an applicant to withdraw a complete 
specification without abandoning the applica- 
tion; extension of provisional rights by post- 
dating up to six months ; list of office citations 
to be printed at the end of specification ; 
division of applications on initiative of appli- 
cant; printing of refused specifications with 
consent of applicant; general reduction of 
Patent Office service charges; availability of a 
duplicate of the office search files for public 
use; revision of Sec. 29 wording; correspond- 
ence with patent agents to be privileged. 








A Power-Operated Barring Gear 


An interesting power-operated barring gear, 
incorporating a safety device, has been applied 
to a 32in centres co-axial double-reduction 
helical gear unit, recently completed by David 
Brown and Sons (Huddersfield), Ltd., for an 
overseas order. The unit, which is illustrated 
in the accompanying engraving, has been built 
to drive a heavy tube mill for cement grinding 
in South Africa. It transmits 450 h.p., and 





REDUCTION GEAR UNIT WITH BARRING GEAR 


gives a speed reduction from 735 to 23 r.p.m., 
whilst on starting it has to take an overload 
of 100 per cent. 

A separate double-reduction worm gear unit, 
which is employed to rotate the mill when 
inspection, charging or relining is necessary, 
operates through the layshaft of the main gears. 
This barring unit is driven by a 9 h.p. motor, 
running at 2850 r.p.m., to give a mill speed of 
0-25 rp.m. To make the operation of the 
auxiliary barring gear foolproof, a gear type 
clutch has been fitted between it and the main 
drive. Electrical limit switches, which work in 
conjunction with the operating handle, are 
arranged to prevent the starting of the auxiliary 
motor unless the clutch is engaged, and to 
prevent the use of the main motor until this 


The makers draw attention to the fact that to 
avoid any wear in the mill bearings being trans- 
mitted to set up distortion and misalignment 
of the reduction gears, a diaphragm coupling is 
interposed between the output shaft of the unit 
and the input shaft to the mill. This coupling 
includes a torsion tube, 8in diameter and 11ft 
long. 








Gas Turbine Mobile 
Instructional Unit 


THOUGH instruction on gas turbines has been 
proceeding in the Rolls-Royce instructional 
school at Derby for some time, the urgent 
requirements of R.A.F. Fighter Command for 
the preliminary training of all engineer officers 
and fitters on jet-propulsion engines has neces- 
sitated increased facilities. Because of the 
shortage of skilled fitters in the R.A.F., men 
cannot be spared for the existing fortnightly 
courses at Derby in sufficient numbers. To 
meet the emergency, Rolls-Royce, Ltd., has 
designed and equipped a mobile instruc- 
tion unit, illustrated herewith, to tour 
R.A.F. Fighter Command and other stations. 

A 10-ton van was supplied by Technical 
Training Command, and 
in the short period 
of three weeks Messrs. 
Rolls-Royce completed 
the fittings and equip- 
ment of the interior 
and sent the unit on 
tour with an instructor 
to Fighter Command 
headquarters, where the 
engineers went through 
the first course, which 
covers approximately 








clutch is disengaged. 





18 hours’ instruction, 


The equipment includes a _ completely 
sectioned Kolls-Royce ‘‘ Derwent ”’  jet- 
propulsion engine, and twelve trainees can 
be comfortably accommodated at folding desks 
inside the van. All instructional aids, such 
as blackboards, working diagrams, lantern 
and cine projectors are neatly fitted in the 
interior, together with certain parts for 
demonstration purposes. 

Meanwhile, the Rolls-Royce instruction school 
in Derby is running at full capacity on courses 
on gas turbine aero-engines, the twentieth 
course having recently been completed. Each 
course is attended by sixteen trainees for a 
period of fourteen days, and many Service 
officers and men have come from the Dominions, 
as well as from the R.A.F. in Great Britain, to 
participate in this instruction. 





A Modern Canadian Foundry 





New plant at Sully Brass Foundry, Ltd., of 
Long Branch, Ontario, incorporates many of the 
best features of modern design for non-ferrous 
foundry operations. The plant combines an 
efficient production lay-out for brass or 
aluminium castings, with floor areas for 
pouring brass, bronze and aluminium, and a 
permanent mould department. The foundry 
thus embraces a good many phases of non- 
ferrous work and is an excellent example of 
their efficient organisation under one roof. 
This foundry is housed in a new building, 
approximately 345ft long by 70ft wide. The 
brass and bronze melting department is at the 
back of the building with metal storage adjacent 
to it. In front of it is the main part of the 
plant, housing aluminium melting core depart- 
ment, sand handling equipment, moulding 
machines, mechanised production lay-out and 
pouring floors. This part of the plant has a high 
roof, providing ample overhead room for equip- 
ment and conveyors, and aiding ventilation. 
The balance of the plant is devoted to cleaning 
room, polishing room, shipping department and 
time offices, wash rooms and cafeteria. 








INTERIOR OF GAS TURBINE 








The brass and bronze melting department 


INSTRUCTIONAL UNIT 


contains two electric tilting furnaces, each with 
a capacity of about 350 Ib, an oil-fired crucible 
tilting furnace of 750 lb capacity, and eight low- 
pressure air and oil-fired crucible furnaces. 
Furnace charges are weighed out in the adjoin- 
ing metal storage and receiving room and are 
brought to the furnaces on small trucks. The 
melting department is served by a $-ton trolley 
hoist, operating on a monorail which runs the 
length of the shop, taking metal to the mech- 
anised casting plant and the brass and bronze 
moulding floor. The core making and baking 


equipment is installed at the opposite end of the 
main shop adjacent to the mechanised casting 
plant, which, of course, uses a large percentage 
of the cores produced. The core room employs 
two core sand mixers, three core blowing 
machines and five bench core makers. Some of 
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the core baking is done in a standard type of 
core oven, into which the cores are charged on 
an overhead monorail. Principal production is 
obtained from the tower type core oven, in 
which cores are charged on to the racks 
attached to an endless chain, travel upward 
through the tower oven and are completely 
baked by the time they reach the floor level on 
the opposite side of the tower. Cores are 
stacked on racks ready for use on the mech- 
anised production set-up or the moulding 
floors. 

The bay of the foundry which contains the 
core department also houses the permanent 
mould and the aluminium floor moulding 
departments. The permanent mould equip- 
ment is designed to handle aluminium castings 
up to 5lb. The aluminium floor moulding 
department has eight moulding benches, and is 
equipped to handle all the larger aluminium 
castings made in the shop. These departments 
are served by 250-lb aluminium melting pots 
and a 250-lb holding pot. This bay is served 
by a l-ton travelling crane and by a 5-ton 
gantry crane. Daylight illumination is excep- 
tionally good, since most of that wall of the 


cleaning room. Dust-laden air is led to a large 
dust collector on the outside of the building, 
where the dust particles are removed before the 
air is discharged to the atmosphere. The dust 
count in the foundry is further reduced by 
frequent air changes through general venti- 
lation. 

Castings are taken from the shake-out to the 
cleaning room in trucks. Here gates and risers 
and irregularities are removed, using cut-off 
saws and grinders. In the design of the foundry 
working conditions have been greatly improved 
by dust control and by the extensive use of 
mechanical handling equipment to reduce the 
heavy work. 








A Multi-Purpose Micrometer 


THE photograph we reproduce shows a new 
form of micrometer, known as the ‘“ Multi- 
Mike,”’ which has recently been introduced by 
E. H. Jones (Machine Tools), Ltd., Edgware 

















MICROMETER, 


plant is glass. The other bay of the foundry 
houses the floor moulding department for brass 
or bronze, which is equipped with facilities for 
up to ten bench moulders. 

The mechanised casting production lay-out 
occupies the balance of this bay. Moulds made 
on the ten moulding machines, each with its 
overhead sand hopper, are placed on roller 
conveyors leading to the shake-out positions. 
One of these conveyors serves each moulding 
machine and when sufficient moulds have been 
accumulated on the conveyor they are poured 
in this position. On solidification, the moulds 
are shaken out. 

The castings are piled on the floor near the 
shake-out ready for transportation to the 
clearing room, and the sand passes through the 
shake-out grid on to the conveyor belt operating 
beneath the foundry floor. The flasks are 
returned to the moulding machine on a second 
roller conveyor. On reaching the end of the 
conveyor belt the sand is elevated to a screen, 
which removes lumps, cores, &c., and the 
cleaned sand then goes to a storage tank. Used 
sand from the storage tank is taken as required 
and blended in the mixer to recondition it for 
re-use. This prepared sand is elevated to an 
aerator and then goes on to a distributing belt, 
which takes it to the hoppers above the moulding 
machines. 

One of the most important features of this 
foundry is the excellent atmosphere which is 
maintained by up-to-date dust control equip- 
ment. As is well known, the shake-out is one 
of the principal sources of dust in the foundry. 
In this plant this prolific dust source has been 
practically eliminated by the use of suction on 
each shake-out position. Dust collecting units 


ANVILS AND SETTING BARS 


Road, London, N.W.9. It is designed for use 
on a wide range of work not adapted to measure- 
ment by the standard type of instrument, such 
as the rapid and accurate measurement of the 
distance of small holes or slots from an edge, 
the concentricity of bushes, &c. 

As may be seen, it consists of a standard 
micrometer barrel, at the base of the sleeve of 
which is mounted a block instead of the usual 
frame. This block is bored in true parallel with 
the micrometer spindle to accommodate a long 
slidable rod, along which it may be held rigidly 
in any position by the tightening of two small 
clamping nuts. The lower end of the rod ‘is 
drilled and tapped to accommodate a knurled 
screw, by which any one of a set of thirteen 
standard anvils of different diameters and forms 
may be fixed. The micrometer barrel can be 
set at any required position along the rod to 
permit the accurate measurement of lengths up 
to 5in. 

Once the type of anvil has been decided upon 
and fixed, adjustment of the barrel on the rod 
is made rapid and easy by the use of gauge 
slips or one of the setting bars supplied with the 
case of eomponents. These bars are attached 
to the rod by means of quick-action spring 
clips. In setting the instrument the requisite 
length of bar is clipped on the rod and slid down 
into contact with the anvil. The micrometer 
barrel is then set at zero and slid down 
the rod, until its spindle face touches the 
opposite end of the bar, and the clamping nuts 
are tightened. 

Use of the new instrument is claimed to save 
much time on such work as cutting die 
apertures on a filing machine, when the 


. . 
Registration of Contractors 

THE Ministry of Works draws attention to the 
fact that anyone doing any building or ciyjj 
engineering work in connection with the follow. 
ing or similar activities must have a Certificate 
of registration issued under Defence Regulation 
56aB. This requirement applies to employers 
and persons carrying on businesses on their own 
account, including one-man firms, but not to 
employees. 

(a) The construction, alteration, repair, 
decoration or demolition of buildings, or the 
provision of water, light, heating or other 
service for a building. 

(6) The construction, alteration, repair or 
demolition of docks, harbours, bridges, roads, 
viaducts, aqueducts, canals, inland naviga. 
tions, pipe lines, plant foundations, cooling 
towers and ponds, cable trenches, cable ducts, 
railways, aerodromes, sea defences, river 
works, piers, quays, wharves, reservoirs, filter 
bends, sewage works, sewers, tunnels and 
gasholders, the erection of overhead line 
supports and any works of a similar nature, 
or the provision of water, light, heating or 
other services for any such works. 

(c) The carrying out of any processes, 
operations or manufactures incidental to the 
carrying on or any of the services detailed in 
(a) and (b) above. 

The general effect of this is that all under. 
takings engaged wholly or mainly in the follow. 
ing and similar activities must be registered :— 

General building (including jobbing, main- 
tenance and repair work). 

Plumbing and glazing ; 
hanging and decorating. 

Joinery and carpentry ; plastering ; slating 
and tiling. 

Installation of heating, ventilation and 
electrical equipment in building and civil 
engineering work ; public works contracting ; 
dredging. 

Excavating ; piling and foundation work ; 
railway, highway and sewage civil engineering 
work ; constructional engineering, asphalting 
and tar-spraying; plant hire (where labour 
is supplied with plant); demolition work ; 
scaffolding. 

This list is not comprehensive, and under. 

takings engaged on activities covered by the 
Regulation, but not specifically mentioned here, 
are not relieved from the obligation to register. 
Forms of application for registration (B.C.E. 
2c) may be obtained from the Registrar, 
Building and Civil Engineering Contractors, 
Ministry of Works, 271-277, High Holborn, 
London, W.C.1. 
Control of entry into the industry has been 
discontinued and certificates are granted to all 
applicants, unless a certificate previously 
granted has had to be revoked or the applicant 
has been convicted of illegal building. 


painting, paper- 








Overhead Line Construction 


In a circular letter dated August 2lst, 
addressed to all authorised electricity under- 
takers, the Electricity Commissioners draw 
attention to two amending regulations which 
they have made in order to correlate existing 
regulations with the newly published B.S. 
1320 : 1946.* 

First, the Overhead Line Regulations have 
been amended by the addition of a new regula- 
tion 20, which has the effect of permitting lines 
to be constructed to the new specification, 
B.S. 1320 : 1946. 

Secondly, the circular letter states that 
regulation 12 of the Electricity Supply Regula- 
tions provides that the standard of construction 
of electric lines shall, unless otherwise allowed 
by the Commissioners, be that prescribed in the 
appropriate specification (if any) of the British 
Standards Institution current at the time 





* B.S. 1320: 1946 deals with “‘ High-Voltage Overhead 
Lines on Wood Poles for Line Voltages up to and includ- 
ing 11 kV, with Conductors not exceeding 0:05 square 





dimensions may be rapidly and easily checked 





also operate on some of the equipment in the 


without altering the machine set-up. 


inch.” This Specification was reviewed in our columns 
last week. 
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of the construction of the lines. To remove 
any doubt whether regulation 12 would make 
it mandatory to adopt the new specifica- 
tion for overhead lines up to 11 kV, the 
Commissioners have amended regulation 12 
so that it specifically excludes overhead 
lines. Authorised undertakers will therefore 
be in a position either to adopt the B.S. speci- 
fication for 11-kV overhead lines under the new 
Overhead Line Regulation referred to above, or, 
as an alternative, to comply with the Overhead 
Line Regulations as heretofore. 

The letter concludes, however, by reminding 
authorised undertakers that the Overhead Line 
Regulations (El.C. 53, Revised) and the Elec- 
tricity Supply Regulations, 1937, extend to 
matters not dealt with in this specification— 
eg., regulation 4 (Inaccessibility of Line Con- 
ductors), ElC. 53, Revised—and that the 
adoption of the specification would not relieve 
them of their continuing statutory obligation 
to comply with both of those codes of regula- 
tions so far as applicable, and except in so far 
as they are inconsistent with or are superseded 
by the requirements of the specification. 








Canadian Engineering Notes 





Paper Mill Expansion 

Pacific Mills, Ltd., are expending more 
than 500,000 dollars on plant improvements at 
its mill at Ocean Falls, British Columbia. A 
zinc hydro-sulphite bleaching system will be 
installed for the groundwood mill at a cost of 
198,000 dollars. It will turn out daily sufficient 
pulp to produce 280 tons of newsprint and 
10 tons of special grades of paper. Groundwood 
rejects, formerly looked upon as waste, will be 
recovered by the installation of a refining system. 
The kraft mill will be completely modernised by 
the installation of a modern Dorr continuous 
cauticising system. This installation will 
greatly improve working conditions and effect 
important chemical savings in the kraft mill. 
It will also increase the volume of kraft produc- 
tion from 140 tons to 175 tons per day. Because 
the company’s requirements for bleached and 
increased sulphite demand increased production 
in the sulphite mill, new equipment will be 
installed costing 159,000 dollars. This equip- 
ment will increase the production of sulphite 
pulp in the mill from 65 tons to 100 tons daily. 


Bridge River Project 

A contract for 660 steel transmission 
towers to carry power from the British 
Columbia Electric Company’s Bridge River 
power development to the Lower Mainland 
area has been awarded to the Western Bridge 
Company, of Vancouver. The cost will be in 
excess of 700,000 dollars. Fabrication of the 
towers will start immediately, advancing this 
phase of the Bridge River project three months 
ahead of schedule. These towers will carry the 
first transmission circuit from the site of Seaton 
Lake power station to Squamish, thence via the 
Capilano Valley to MHorne-Payne receiving 
station, a distance of approximately 130 miles. 
The entire transmission line, including steel, 
foundations, conductors and insulators and 
labour, will cost 4,000,000 dollars and form one 
of the largest undertakings of this type in 
Canada. Delivery of the first towers is scheduled 
for early summer, andthe erection of the towers 
—probably from the Bridge River end of the 
line—will begin towards autumn. Approxi- 
mately 600 of the towers will average 71ft in 
height ; the remaining sixty will rise to 110ft 
The first transmission line will carry 200,000 h.p. 
at 230,000 volts. 


Salt Evaporating Plant 

The construction of a 500,000-dollar 
salt evaporation plant by Maritime Industries, 
Ltd., is under way at Nappan, near Amherst, 
Nova Scotia. It is planned to produce 100 to 
120 tons daily of fine table salt and high-grade 
salt for meat and fish packing, and the plant 
will provide employment for several hundred 
men. Maritime Industries is a subsidiary of the 
Standard Chemical Company, of Ontario, 
which obtained leases in the Nappan area a 


few years ago. Brine wells were bored last 
year. Development of the salt beds will be by 
floodingand evaporating, instead of underground 
mining, as in the Malagash area, 50 miles east. 
The method will be to pour water down pipe- 
encased bore-holes, then to pump the brine 
back to the surface for evaporation in the plant. 


New Lighting System 

The city of Toronto has approved the 
expenditure of 2,000,000 dollars for modern 
street lighting. The new lighting system will 
furnish approximately 210,000,000 lumens, as 
compared with 90,000,000 lumens furnished by 
the present fixtures. As the new fixtures will be 
more efficient in causing the light to fall on the 
street surfaces, it may be reasonably expecteds 
that the streets will receive more than three 
times the present amount of illumination, so 
distributed to minimise possible traffic acci- 
dents. With this new lighting Toronto will 
become one of the best-lighted cities in the 
world. In order to treble the amount of 
illumination approximately 90 per cent. more 
electric current will be needed. 


Town Planning 

Registered professional engineers 
across Canada will seek to lead town planning 
study in their home towns, under proposals 
being forwarded by the Engineering Institute 
of Canada. A committee headed by Ross 
Dobbin, general manager of the Public Utilities 
Commission of Peterborough, Ontario, was 
formed recently at a regional council meeting 
of the Institute in Toronto. The committee 
plans a nation-wide campaign to stimulate 
public interest in town planning; it also will 
report on a proposal that the technique of town 
planning be taught in all university engineering 
courses. 


Alberta Power Project 

Construction of a  1,500,000-dollar 
dam and power plant project is now being com- 
pleted near Barrier Mountain at Kananaskis 
River by the Calgary Power Company, Ltd. 
The new development is about 5 miles south 
of Seebe, Alberta, and is being undertaken by 
the company in anticipation of increased indus- 
trial expansion and rural electrification in the 
Southern Alberta area. A dam across the 
Kananaskis River will be 1800ft long with a 
maximum height of 140ft. The large structure 
will require 470,000 cubic yards of material for 
the fill and 9850 cubie yards of concrete. The 
flow of water with a 151ft drop through a 12ft 
steel penstock 487ft long to the power plant 
below the dam will generate 13,500 h.p. to boost 
the company’s total output of electric energy to 
105,000 h.p. The new plant will be the fifth to 
be installed west of Calgary by the power com- 
pany, the others being the Ghost, with 
38,000 h.p., the Cascade with 23,000 h.p., 
Horse Shoe 19,000 h.p., and Lower Kananaskis, 
12,000 h.p. The reservoir being created at 
Barrier Mountain will be 3} miles long and will 
have an area of 761 acres, containing a maxi- 
mum volume of 35,982 acre feet of water, with 
a level of 4515ft above sea level. Construction 
of the dam was a difficult task. The first step 
was to blast a diversion tunnel, 14ft high and 
12ft wide, through solid rock for a distance of 
300ft, and also blast a trench about 600ft so 
that the swiftly flowing waters of the Kananaskis 
could be diverted from the original river bed 
which will be dammed. A cofferdam was then 
constructed across the dry river bed to hold 
back any additional flow while the work was 
proceeding. During recent rains the water 
which could not flow through the diversion 
tunnel swept over the cofferdam. When com- 
pleted, the plant will be operated by remote 
control from Seebe. 


New Cable Plant 

The modern method of planning a 
factory by building it in miniature first was 
adopted by engineers of Northern Electric 
Company in plotting the lay-out of their new 
cable plant at Lachine, Quebec, the construction 
of which has just begun. The factory will 
specialise in the manufacture of telephone, 
power and other wiges and cables, and is 


1947. The three-dimensional method of plan- 
ning presents the complete picture of a pro- 
jected industrial plant in its essential detail, 
permitting experimentation in arrangement and 
design before the machinery is installed. In a 
room in the company’s Montreal plant the 
factory, which will cover an area of 300,000 
square feet, was constructed piece by piece toa 
scale of 2ft to the inch. Approximately 
twenty-five hundred models, mostly made of 
wood, of a great variety of items are involved 
in the scheme, ranging from tiny spools less 
than an inch in diameter to a cable armouring 
machine 85in long and 5in high. Models of 
new machines are coloured white and those of 
present equipment are brown. Small pegs, 
measured to scale, represent the men and 
women who will operate the machines, and 
their positions ensure that the designer will 
consider the factor of convenience of the worker. 
Tiny test chairs are properly placed in the 
testing sections to remind engineers that room 
must be allowed for “chairborne” people to 
manceuvre. 

Models of motor-driven hoists and lorries 
make sure that space is left for their free 
operation. The floor lay-out is measured off in 
lin squares, each representing 4 square feet. 
Cross-sectional models of the roof are also 
included, made of wood and plexiglass in two 
sizes, one for the high roof area of the factory 
and the other for the low roof area. The former 
will be 32ft in height from the floor to the 
bottom of the roof truss, in that part of the 
plant where the large bridge cranes will operate. 
This section includes a working model of the 
crane. The low roof will be 20ft high, covering 
the balance of the plant. That the use of 
models helps to iron out kinks was proved when 
the model bridge crane was fitted into the cross- 
section model of the roof. It was found that 
in operation with moving loads there was not 
sufficient clearance, so the situation was 
remedied. It is expected that the Lachine 
factory will eventually house the manufacturing 
cf all Northern Electric wires and cables. 
Eventually a plant double the size of the one 
now being constructed will be required. 
Each step will be carried out by the initial use 
of models. 


Radio in Forests 

The radio facilities of Abitibi Power 
and Paper Company have been steadily ex- 
panded until now its radio network has been 
divided into two areas of operation, Sault Ste. 
Marie and Port Arthur, both in the province of 
Ontario. The Central Section headquarters at 
Sault Ste. Marie have an 800-watt radio tele- 
phone transmitter using power from the city 
lines. However, in the camps the power to 
supply the various transmitters is supplied by 
electric plants, with batteries supplying power 
for temporary locations. Two of the larger 
camps are each equipped with an 800-watt trans- 
mitter. The second area, headquartered at 
Port Arthur, serves the Lake Nipigon area. 
Thus by means of radio the problem of com- 
munications and intercommunication of the 
far-flung woods operations of Abitibi have been 
simplified. 


Airport for Research 


Arnprior Airport, complete with build- 
ings and airstrips, is being taken over by the 
National Research Council to become an 
aeronautical research station. The establish- 
ment is situated on high ground just outside 
the town of Arnprior, Ontario. It was built 
in 1942 and known as No. 3 Air Training School. 
Activities there ceased shortly after the end 
of hostilities and the establishment has been 
vacant since that time. When the Research 
Council takes over it will install wind tunnels 
and other equipment for experiments in aero- 
dynamics. In addition to the special equip- 
ment in the buildings, extensive use will be 
made of the airstrips. Included in the research 
will be aircraft of different types manned by 
both airmen and scientists and equipped with 
special instruments for research under actual 
flight conditions. Future plans also call for 
research of pilotless aircraft, jet-propelled 








expected to be completed by the summer of 


aeroplanes and other aircraft of new design. 
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Industrial and Labour Notes 


Manpower and Employment 

Statistics recently issued by the 
Ministry of Labour show that the total working 
population of Great Britain (20,232,000) is 
estimated to have decreased in June, 1946, by 
82,000 (36,000 men and 46,000 women). Since 
June, 1945, there has been a total reduction of 
1,337,000 (277,000 men and 1,060,000 women) ; 
at the end of June, 1946, the total was, how- 
ever, greater than at mid-1939 by 482,000 
(87,000 fewer men and 569,000 more women). 

The numbers employed in industry in June 
were 16,974,000 (11,589,000 men and 5,385,000 
women). In this category there has been an 
increase of 174,000 above the total for May, 
but the current figure is still 946,000 below the 
total recorded for mid-1939. There has been a 
reduction since May of 131,000 in the number of 
people estimated to be employed in the 
manufacture of equipment and supplies for the 
Forces, and the present figure of 717,000 is 
expected to be further reduced by 217,000 by 
the end of the year. Industries engaged in 
manufacture for the home and export markets 
employed 5,941,000 people in June, which was 
271,000 more than at mid-1939 and 2,900,000 
more than at mid-1945. In this category the 
increase in the metals and chemical manu- 
facturing industries has been more than enough 
to offset the substantial decline in numbers 
employed by other industries. The non- 
manufacturing industries and services employed 
10,316,000 people in June—664,000 fewer than 
at mid-1939. : 

The trend of employment can be broadly 
assessed by considering the numbers employed 
at the end of June, 1946, in certain sectors of 
industry expressed as a percentage of the 
numbers so employed at mid-1939: manu- 
facture of equipment and supplies for the 
Forces, 56 per cent ; manufacture for the home 
market, 99 per cent ; manufacture for export, 
134 per cent; basic industries, 113 per cent ; 
building and civil engineering, 89 per cent ; 
distributive trades, 77 per cent ; other services, 
78 per cent. 

Unemployment figures show that, on July, 
15th, there were 359,334 insured persons 
registered as unemployed, compared with 
376,167 on June 17th. The total of 359,334 
includes 48,238 married women, some of whom 
are probably retiring from industrial employ- 
ment, and 34,672 ex-Service personnel who 
have had no employment since leaving the 
Forces. The following figures show the regional 
distribution of unemployment expressed as a 
percentage of the estimated total numbers of 
insured persons in each region :—London and 
South-Eastern, Eastern, Southern, South - 
Western, Midlands, North Midlands regions, 
each per 1 per cent; East and West Ridings, 
13 per cent; North Western, 3 per cent; 
Northern, 5 per cent ; Scotland, 43 per cent ; 
Wales, 84 per cent. 


South Lancashire Development Area 


Opportunities for establishing new 
industries under favourable conditions and of 
expanding existing industries in the new 
development area of South Lancashire were 
reviewed recently in The Board of Trade Journal. 
It is pointed out that the area possesses many 
desirable facilities—a plentiful supply of a good 
type of labour is becomingavailable and the road, 
rail and water communications are excellent. 

The development area covers a compact 
territory of 108 square miles, centred in the 
county borough of Wigan and extending as far 
as the urban districts of Skelmersdale to the 
west, Blackrod to the north, Westhoughton to 
the east, and the county borough of St. Helens 
to the south-west. This area, containing a 
population of 370,000 in 1939, owed its indus- 
trial depression during the years 1934-38 to a 
dangerously high dependence on a few basic 
industries, amongst which coal-mining was pre- 
dominant. Many of the unemployed sought 
work in the more prosperous nearby towns 


when the rearmament programme  com- 
menced, and this trend was hardly arrested by 
the erection of a number of Government 
factories in the area. 

Post-war projects give promise of consider- 
able development in the area. Several firms 
already established there have undertaken 
extensions to their factory premises, which 
should result in expansion of the glass and engi- 
neering industries and increased production of 
drugs. New ventures already projected include 
a factory at St. Helens to employ about 1500 
workers in the manufacture of yarn for tyre 
fabric, another at Rochdale which will employ 
about 900 people in the manufacture of con- 
veyor belting. Smaller factories have also been 
planned for light metal industries and the 
manufacture of belts -and braces. A non- 
profit-making company, North-Western Estates 
Ltd., has been formed to act as agent for the 
Board of Trade in the erection of factories, 
which are to be built by Government finance 
and leased to industrialists who are prepared 
to establish themselves in the area. 


Coal Output 

The downward trend in Great Britain’s 
coal output continued in July, when, according 
to an announcement by the Ministry of Fuel and 
Power, the weekly average of saleable mined 
coal during the four weeks ended July 27th was 
3,272,000 tons, which was 121,800 tons less 
than the weekly average for June. * Open-cast 
coal, however, showed some improvement, for 
during the same period the saleable weekly 
average increased from 192,300 tons in June to 
218,800 tons in July. 

Recognised holidays account for the bulk 
of the decrease in mined coal, and this applies 
particularly to Scotland, where the average 
weekly output fell from 431,100 tons in June 
to 311,300 tons in July. It is estimated by the 
Ministry that the lost output of mined coal in 
July was 413,900 tons, including 363,200 tons 
by recognised holidays; 11,700 tons by trade 
disputes (a substantial improvement on the 
June figure); 37,700 tons by accidents, break- 
downs and repairs to machinery ; and 1300 tons 
due to other causes. 

The output per man-shift worked at the coal 
face was 2-73 tons in July, compared with 2-75 
tons in June. In July, as in June, the number 
of wage earners on colliery books was 699,400, 
but the number effectively employed fell by 
42,400 to 599,200. 

Voluntary absenteeism amongst coal face 
workers increased from 10-05 per cent in June 
to 11-01 per cent in July, compared with 
8-24 per cent in July, 1945. 


London Transport and the Unions 


The London Passenger ‘Transport 
Board has issued a statement giving reasons for 
its decision not to retain the services of any 
employee in the operating and maintenance 
stafis of its road services who is unwilling to 
join the Transport and General Workers’ 
Union. The statement explains that, to ensure 
the fulfilment of its statutory obligation to 
provide passenger transport services in Greater 
London, the Board: has adopted the policy of 
entering into agreements with the appropriate 
trade unions to govern the rates of pay and 
conditions of service of its employees. 

For certain grades of employees engaged in 
the operating and maintenance departments, 
the Board has conducted negotiations and con- 
cluded agreements, since 1933, with the Trans- 
port and General Workers’ Union. A number of 
the Board’s employees covered by agreements 
with other unions are, however, members of 
the National Passenger Workers’ Union which 
was formed in 1938, but the Board has not 
entered into any agreements with this union. 
This situation created difficulties in securing 
the observance of agregments made with the 





recognised trade unions, to whom the Board has 


always looked to ensure that their member 
honour agreements freely entered into. 

The Board’s decision was announced after 
it had been informed by the General Executiy, 
of the Transport and General Workers’ Union 
that its members would not work with the 
Board’s employees in the grades concerned who 
are not members of that union. For al! such 
employees the choice now lies between dismissg] 
and membership of the Transport and Genera] 
Workers’ Union. 


Sweden’s Joint Industrial Committees 


Proposals for the establishment of 
committees representative of employers and 
employees in all Swedish concerns employing 
more than twenty-five workmen have been pre. 
pared recently by a joint committee of repre. 
sentatives of the Employers’ Federation and 
the Trade Union Council. According to The 
Anglo-Swedish Review, final decisions on the 
matter will be taken during this month. 

The purpose of the proposed committees wil! 
be to maintain close contact between employers 
and employees in order to assure maximum 
output, to inform employees about the economic 
and technical conditions of the firm for which 
they are working ; and to ensure the mainten. 
ance of good working conditions. 


Manpower for the Mines 

Speaking at Tonypandy on Sunday, 
August 25th, Mr. Arthur Horner, the newly 
elected General Secretary of the National Union 
of Mineworkers, said of the coal situation that 
production needs are so great that the time has 
come to enforce the maxim “if a man won't 
work, neither shall he eat.”’ 

The National Union of Mineworkers appre- 
ciated the heavy responsibility they bore as a 
mining community, but the nation must be 
warned that help, in the form of additional 
labour for the mines, must come quickly. 
Whatever action was required to attract this 
additional labour must be taken immediately, 
and the community must be prepared to grant 
the miners a new status in which their working 
and living conditions would be an expression 
of the importance of their work. 


British Overseas Trade 


Exports from the United Kingdom 
during July were valued at £91,900,000, the 
highest figure recorded in any month since the 
end of the war. The volume of exports for this 
month exceeded the monthly average in 1938 by 
20 per cent. This represents a substantial 
improvement upon the previous months, since 
the totals for May and June were 114 and 86 per 
cent respectively of the monthly average 
volume in 1938. Imports in July amounted to 
£101,100,000 and re-exports totalled £4,400,000, 
leaving a visible adverse balance of £4,800,000. 

The principal contributions to the July 
exports were made by vehicles (£11,000,000), 
machinery (£10,900,000), and iron and steel 
(£8,200,000). Exports of cars for the month 
were 7667, more than twice the 1938 monthly 
average; 35,500 radio sets were exported, 
representing five times the pre-war average. 
In several other categories outstanding results 
were achieved. Compared with the average 
1938 volume, the United Kingdom exported 
four times as much agricultural machinery, six 
times as many locomotives, four times as many 
marine internal combustion engines, and three 
times as many cranes and hoists. 

Analysis of exports for the period April to 
June shows that India has displaced South 
Africa as the leading market for British exports. 
Exports to Denmark during the same period 
were twice the value of the exports for the first 
quarter of this year. The distribution of 
British imports shows that the leading suppliers 
were the United States, Canada and New 
Zealand, and that the volume of imports from 
Africa, Central America and the West Indies 





have risen sharply since 1938. 
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French Engineering News 


(From our French Correspondent) 
Paris, August 23rd. 


Finance is proving a problem in the recon- 
struction programme in Tunis. At Bizerta, 
where building is going on, 70 million francs 
have been spent on laying out streets, and 
French capital is urgently required for con- 
struction. A competition has been started for 
the construction of a tunnel or bridge linking 
Bizerta with Zarzouna. At Sfax, where the 
construction of four eight-storey buildings is 
envisaged, capital is lacking, as at Zarzouna. 
At Sousse and Tunis work is less advanced. 
Only levelling is being undertaken, and a city 
between Megrine and Rhades is still in the 
project stage. 

The absence of qualified labour is a great 
drawback, and calls are continuously being 
made on French reserves. Work is also held 
up by shortages of iron, cement and coal. The 
cement works produces 6000 tons a month and 
should have reached 10,000 tons in July, but 
this amount is insufficient and a second factory 
will shortly be started. Stocks of lime are prac- 
tically non-existent and production is hardly 
6000 tons a month. Deliveries from the U.S. 
have been held up, resulting in lack of stocks 
of coal for iron, and wood is also very scarce. 
For these reasons reconstruction in Tunis is 
likely to be slow. 

» * * 

The national and international importance 
attached to the harnessing of the Rhone was 
one of the questions discussed at the tenth 
Rhone Congress recently held at Lausanne. 
Nationally, the scheme has a three-fold import- 
ance. It would improve the navigation of the 
Lower Rhone ; it could furnish hydraulic power 
supplying several milliard kilowatt-hours per 
year ; and by irrigating the lower Rhone Valley 
it would make fertile 260,000 hectares of arid 
land in Crau and Camargue. 

Internationally, the result would enable 
Marseilles to be linked up by water with 
Geneva. The Swiss Government is said to be 
only awaiting the harnessing of the Upper 
Rhone before constructing a canal from Geneva 
to Coblentz, which would link the Rhone with 
the Rhine, and provide a waterway from 
Marseilles to Rotterdam. A proposed link 
between Lake Constance and the Danube would 
permit merchandise transported along the Rhone 
to be distributed throughout Central Europe. 

Insufficient inland waterways have up to now 
handicapped Marseilles severely. Out of 10 
million tons of goods unloaded annually pre-war, 
only 500,000 tons were transported by inland 
canals. At Rotterdam and Antwerp 41 and 28 
per cent respectively of goods unloaded are 
expedited by this means. In the journey from 
Port Said to Strasbourg, the harnessing of the 
Rhone would cut down the distance from 
6790 km to 3840 km. 

The completion of the barrage at Genissiat, 
which will supply almost 1 milliard kilowatt- 
hours a year, will also complete the harnessing 
of the Upper Rhone, which will then be navig- 
able between Lyons and Geneva. When the 
work is completed, barges of 1000 or 1500 tons 
capacity will be able to use the river, compared 
with those of only 300 tons at the moment. 

* * * 

Bordeaux is the great centre in France for 
the reception and assembly of railway material. 
With the liberation, large-scale orders were 
placed abroad for rolling stock to replace that 
which had been destroyed or commandeered, 
and the British and American wagons, which 
were delivered in parts, were assembled largely 
by the Compagnie Industrielle de Matériel de 
Transport, of Bordeaux. Altogether, 10,000 
tipping wagons of 16 tons were ordered from 
Britain. Specialised docks were sent from 
England to receive this heavy material. Out 
of the 36,000 covered and tipping wagons 
ordered from the United States, 18,000 were 
assembled at Bordeaux. 

_ Taking into consideration national construc- 
tion and repair.work, France expects to have 
305,000 units of rolling stock in service by the 
end of 1946, 


Notes and 


Rail and Road 


Cross-RIVER COMMUNICATIONS AT GLASGOW.— 
At a recent meeting of the Glasgow Highways and 
Planning Committee it was agreed to recommend 
that the Corporation abandons the statutory powers 
obtained for the construction of a bridge over the 
Clyde at Finnieston. The resolution on this matter 
approved an outer ring road proposed by the 
city engineer and recommended the adoption in 
principle of a tunnel project. 


THe MititiontH British Forp Car.—On the 
invitation of Lord Perry, the chairman of the Ford 
Motor Company, of Dagenham, Essex, Mr. John 
Wilmot, the Minister of Supply, visited the 
Dagenham works on Tuesday, August 27th, and 
drove off the production line the millionth Ford car. 
During the war the Ford Company produced 
360,456 vehicles of aH types, including 137,000 
tractors, which played an invaluable part in 
increasing the nation’s agricultural output. 


InstITUTE oF Roap TRANSPORT ENGINEERS.—A 
party of some sixty members of the Institute of 
Road Transport Engineers, Ltd., will be going to 
Sweden in October, arriving at Gothenburg on 
October 5th. The programme of visits to Swedish 
road transport establishments and engineering 
works begins in that city on Monday, the 7th. 
Three days will be spent in Stockholm at the end 
of the week. Swedish road transport associations 
are the hosts of the party and are making all the 
arrangements. 


MosILe Rartway WorRKING INSTRUCTION COACH. 
—The Canadian Pacific Railway has introduced a 
mobile instruction coach to tour its system for the 
purpose of demonstrating to its employees, by 
means of sound films and slides, the application of 
safety and train running rules. The coach is laid 
out as a theatre with seating accommodation for 
sixty people. Flanking the translucent screen on 
which the films and slides are projected are signal 
panels giving an accurate reproduction of automatic 
and interlocking signal indications. By this 
arrangement, whilst a lecturer is demonstrating a 
signal on the panel, the rule governing the train 
movement is flashed on,to the screen. 


L.M.S. CrEwE Depot.—Improvements to be 
carried out by the L.M.S. Railway at their per- 
manent way stores depot at Crewe include the 
provision of a 74 tons capacity magnetic electric 
crane, capable of lifting six rails at a time, in lieu of 
two smaller cranes capable of lifting only one rail 
at a time. The new crane, introduction of which 
will considerably improve the efficiency of the plant, 
will operate on a ferro-concrete gantry, 80ft wide 
and more than 300ft long, spanning a rail siding, 
from which it will load or unload direct from and to 
the stacks of rails. An electric rail saw for cutting 
steel rails into any required lengths is also being 
installed as part of the improvement scheme. 


Air and Water 


Royal AERONAUTICAL SociETy’s GARDEN Party. 
—A welcome return of this annual event will take 
place on Sunday, September 15th, at the Handley 
Page aerodrome, Radlett. The Society of British 
Aircraft Constructors is holding its flying display 
and exhibition at the aerodrome on the preceding 
Thursday and Friday, September 12th and 13th, 
and that Society, with the aircraft companies con- 
cerned, has arranged to keep its display and exhi- 
bition open on the Sunday for members of the Royal 
Aeronautical Society and their friends. Two 
hundred British aircraft firms will show their pro- 
ducts and there will, of course, be the usual flying 
display. The party will begin at 2.30 p.m. 
Admission will be by ticket only, obtainable only 
through a member of the Royal Aeronautical 
Society. 


““ Waar 1s PICAO ?”—A booklet received under 
this title has been published by the Provisignal 
International Civil Aviation Organisation, in 
Montreal, Canada. At the Chicago Aviation Con- 
ference in 1944, the interim agreement provided that 
an international organisation, known as PICAO, 
was to be established, with headquarters in Canada, 
to operate until a new permanent convention on 
international civil aviation comes into force. The 
booklet describes the events leading up to the 
establishment of PICAO, its constitution and its 
functions, and outlines the work done in its council 
sessions, by its committees and by its publications 
and documents section. From the work of PICAO 
technical groups it is expected that there will 
emerge standards unifying flying procedures on 





international air routes. 





Memoranda 





THe Furure oF THE Port at GaRELOCH.—It 
has been announced that Faslane, the deep sea 
emergency port built during the war at Gareloch, 
on the Clyde estuary, is to be taken over by Meta 
Industries, Ltd., and used as a centre for large-scale 
marine salvage, towage and shipbreaking. Accord- 
ing to Mr. T. McKenzie, of that company, it has 
already acquired the 32,000-ton floating dock 
which had been moored off Roseneath Point for 
several years, and a number of powerful tugs from 
the Ministry of Transport. The first large job to be 
undertaken will be the scrapping of H.M.S. “‘ Iron 
Duke,” and in mid-September the 27,000-ton 
German captial ship ‘“ Derfflinger,” which has 
floated upside down at Scapa since July, 1939, 
will also be taken to Faslane. She will enter the 
floating dock, which will then be towed from 
Roseneath to a permanent station off Faslane. 


New R.A.F. ADVANCED TRAINER AIRCRAFT.— 
Preliminary details have been released regarding the 
new ‘“ P.108” machine designed and built by 
Boulton Paul Aircraft, Ltd., Wolverhampton, for 
R.A.F. trainer duties. It is a single-engined all- 
metal aeroplane, and will be fitted with either the 
Rolls-Royce “‘ Dart” or the Armstrong-Siddeley 
‘* Mamba” gas turbine unit, driving a constant- 
speed propeller, the thrust of which will be aug- 
mented by jet exhausts. The machine will be of the 
low-wing cantilever monoplane type, with folding 
wings, making it suitable for naval use. It will be 
fully aerobatic, with mancuvrability of single-seat 
fighter standard, and will be suitable for instruction 
by day or night, gunnery, navigation, bombing or 
glider towing. Accommodation will be provided 
for a passenger or navigator as well as side-by-side 
seating for instructor and pupil. Its main dimen- 
sions are :—Span, 39ft 4in; length, 34ft 4in; height, 
1lft 10in; span with wings folded, 21ft lin. A 
number of prototypes are under construction. 
Performance figures cannot at present be disclosed. 


Miscellanea 
GLossARY OF BUILDING TRADE ABBREVIATIONS.— 
A glossary defining and interpreting the numerous 
abbreviations and symbols commonly used in the 
building industry and its allied trades has recently 
been compiled by our contemporary The Ironmonger. 
Its 1200 items are divided into twenty sections, 
which follow by trades the order adopted in an 
average building specification. Other sections 
include symbols and British Standard markings for 
pipes and cables. This glossary will undoubtedly 
be very useful to all connected, directly or indirectly, 
with the building industry. Copies, price 3s. 6d. 
post free, may be obtained from The Ironmonger, 

28, Essex Street, Strand, W.C.2. 


BROADCASTING TRANSMITTERS FOR SOUTH AFRICA. 
—The decision of the South African Broadcasting 
Corporation to expand their services in the Union 
by the installation of six additional transmitters is 
followed by the announcement that the contract for 
the supply of these equipments has been awarded 
to Marconi’s Wireless Telegraph Company, Ltd., 
which will be supplying six of its standard 5-kW 
medium-wave broadcasting transmitters, type 
“TBM 671.” Of these equipments, the first two, 
now under construction at the company’s Chelms- 
ford works, are due for dispatch by the end of 
September and will be installed by the South 
African Broadcasting Corporation’s engineers on 
sites near Johannesburg. The remaining four 
equipments, to be dispatched in the spring of 1947, 
are destined for Cape Town and other sites. When 
the installation is completed certain areas in the 
Union will enjoy greatly improved reception. 

THE CEYLON Forces BroapcastTINne STATION.— 
The new 100-kW broadcasting station, recently 
opened in Ceylon by the Army Welfare Service, is 
one of the most powerful transmitters in the East. 
The contract—placed with Marconi’s Wireless Tele- 
graph Company, Ltd., during the latter phase of 
the war—called for a short-wave broadcasting trans- 
mitter, complete with masts and aerial systems, to 
provide troops in S.E.A.C. with good reception of 
news and entertainment broadcasts throughout the 
Command. A Marconi 100-kW short-wave broad- 
cast transmitter, type “‘ TBS.801,” was installed on 
a site near Colombo, and the news that it has com- 
menced operation will mean that henceforth the 
troops in 8.E.A.C., however remotely they may be 
stationed, should be able to enjoy high-quality 
reception of broadcast programmes. Favourable 
reports of reception have been received from the 
Chinese broadcasting authorities in Shanghai, who 
are proposing to make use of its transmissions to 
relay the B.B.C. news in China’s English 





programmes. 
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Forthcoming Engagements 


titutions, Societi 





Secretaries of I: , &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Institute of Fuel 
October 8th.—Central Hall, Westminster, 


Tuesday, 
Melchett Lecture by Sir James Chadwick. 


S.W.1. 

6 p.m. 
Institute of Marine Engineers 

Saturday, August 31st.—Visit to the National Physical 


Laboratory. 
b 10th.—85, Minories, E.C.3. 

Presidential address by Sir Amos L. Ayre. 5 p.m. 

Saturday, September 28th.—Visit to John I. Thornycroft 
and Company, Ltd., Reading. 

Tuesday, October 8th.—85, Minories, E.C.3. “ Notes 
on Steam _ ene for Marine Purposes.” 
W. Sampso 5 p.m 

Saturday, October 19th. —Visit to J. and E. Hall, Ltd., 
Dartford. 





Institute of Metals 
Tuesday and Wednesd September 10th and 11th.— 
Institution of Civil Engineers, Great George Street, 
Westminster,S.W.1. Autumn meeting. 2.30 p.m. 
(Tuesday) and 10 a.m. (Wednesday). Luncheon at 
Connaught Rooms, Great Queen Street, W.C.2, on 
Wednesday, Sept. 11th, at 1.15 p.m. 


Institute of Welding 
day, September 11th.—N. Lonpon Brancu: The 
Polytechnic, Regent Street, W.1. ‘‘ The Weldability 
of Malleable Cast Iron.” T.J. Palmer. 7.30 p.m. 


Institution of Automobile Engineers 
Wednesday, September 18th.—LonNDON GRapDvATEs: 12, 
Hobart Place, S.W.1. “ Racing Cars.” H. Prings- 
heim. 6.30 p.m. 
Tuesday, September 24th.—BIRMINGHAM SECTION: 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. General meeting. 6.45 p.m. 


Institution of Locomotive Engineers 
Wednesday, September 11th.—Institution of Mechanical 
eers, Storey’s Gate, S.W.1. General meeting 

followed by an informal meeting. 5 p.m. 


__ institution of Mining and Metallurgy 
Wed ber 25th.—Visit to the Anhydrite 
Mine. Sulphurie Acid Plant and Sulphate Plant at 
Billingham, Co. Durham. 
Institution of Naval Architects 
mer > ae and Thursday, September 24th, 25th 
6th.—Glasgow Autumn Meeting. 
International Technical Congress 
Monday, September 16th to Saturday, September 21st.— 
International Technical Congress at Paris. 
Stephenson Locomotive Society 
Saturday, August 31st.—Morning visit to Derby Works, 
L.M.S.R. Running Sheds in afternoon. 

Saturday, ng tel 14th.—Visite to Stewarts Lane and 
Nine Elms rng Sheds, Southern Railway. 
Monday, September 16th.—Visits to Running Sheds at 

Carlisle, L.M.S. and L.N.E.R. 
Saturday, September 21st.—Visit to Cowlairs Works and 
Running Shed, L.N.E.R. 





Wed: 














Reports on German Industry 


Limited pew of copies of the reports of Intelligence 
on 


Objecti: German Industry listed 
below can be obtained from H.M. Stationery Office at the 
prices stated. 
No. of 
report. 


C.1.0.8.: 
I-1 Rinse 
XXXIII-32 





Post 
free. 
s. d. 


Title. 


Radar and Controlled Missiles ... 5 8 
The Vereinigte Leightmetall- 
Werke, Hanover: Aluminium 

and Magnesium-Base_ Alloy 
Foundry, Processes and Produc- 

tion .. 

Nordstern Coke-Oven Plant : Gel- 
‘genkirohner Bergwerks A.G. ... 


XXXIII-40 


B.I.0.S.: 

585 Aircraft De- aided at A.V.A., 
Goettingen .. ° 

Rayon Tow (pinnband) and 
Staple in the Worsted Spinning 
Industry, Augsburger: Kamm- 
garm Spinnerei, Augsburg 

Survey of Electrical Control 
Devices in Germany 

Gasification of Brown Coal Briqu- 
ettes in  Pintsch-Hillebrand 
Water Gas: Generators at Wes- 
seling, Germany.. 

German Aluminium and Magne- 
sium Industrics .. . 

Interrogations regarding Use of 
Coal for Firing Gas Turbines ... 

Synthetic Eggwhite from Cod- 
fish and Shrimp; Deutsche 
Eiweiss G.m.b.H. . 

Survey of a New Storage Battery 


Personal and Business 


Mr. W. S. Scorr, works superintendent of the 
the Darlington Forge, Ltd., and Mr. H. G. Gradwell, 
sales manager of that company, have been appointed 
special directors. 

THE CENTRAL ELECTRICITY Boarp have appointed 
Mr. P. Gordon Hieatt, A.M.I.E.E., to be operation 
engineer for the Mid-East England and North-East 
England grid scheme areas. 


E. H. Jones (Macuivne Toots), Ltd., has been 
appointed sole selling agent for Darling and Sellers, 
Ltd., Keighley, for all home and export markets 
with the exception of India and Australia. 


Mr. A. J. D. Krause, of the General Electric 
Company, Ltd., retired on July 31st, 1946, after 
fifty-one years’ service of which the greater part 
was spent as works manager of the G.E.C. switch- 
gear works at Witton. 


E. H. Jones (Macuine Toots), Ltd., announces 
that Mr. A. V. Graves has joined the company as 
manager of the used machine tool section, with a 
view to expanding this department. Mr. Graves 
was previously with Littons Machine Tools Com- 
pany, Ltd. 


A NEW company, Machine Tool Electrics, Ltd., 
London Road, Leigh-on-Sea, Essex, has recently 
been formed for the purpose of specialising in the 
design and manufacture of control gear, as required 
by manufacturers of machine tools and other multi- 
motored equipment. 


CoMMANDER J. M. KEENE-MILLER, O.B.E., is now 
acting in the capacity of general manager, Channel 
Islands Airways, Ltd. The appointment is conse- 
quent on Commander G. O. Waters, O.B.E., going 
to British European Airways Corporation as 
manager, English Division. 


Mr. Norman R. A. Brzzs, A.M.L.A.E., A.R. Ae.S., 
M.I.8.A.C., M.I.A.M.A., has resigned from his 
position as publicity manager with Blackburn Air- 
craft, Ltd., of Brough, E. Yorks, after six years 
service, to take up a post in a similar capacity with 
John Fowler and Co. (Leeds), Ltd., as from 
September Ist, 1946. 


Sir Witu1am Grirrirus, D.Sc., F.R.1.C., F.1.P., 

chairman and managing tor, Mond Nickel Com. 
pany, Ltd.; Mr. H. J. Allcock, M.Sc., M.I. Mech. E., 
M.L.E.E., British ae Callender’s ( ‘ables, Ltd.; 

and Mr. ‘Christopher F. 8. Taylor, M.C., Rhokana 
Corporation, Ltd., have ‘been appointed to the 
Management Committee of the Copper Development 
Association. 


Masor W. Lewrawalte, M.C., who has been 
in charge of the buying department of the Witton 
group of engineering works of the General Electric 
Company, Ltd., for the past thirty-five years, retired 
on July 3lst. He will, however, continue to act 
as chairman of the G.E.C. buyers’ conference, which 
is attended by representatives of the various 
factories of the G.E.C. and its associated and 
subsidiary companies. 

Mr. J. R. Pixs, M. Inst. T., assistant chief com- 
mercial manager, L.M.S. ilway, has been 
appointed a director of Cumberland Motor Services, 
Ltd., and East Midland Motor Services, Ltd. 
Mr. H. G. N. Read, M. Inst. T., general assistant to 
chief commercial manager, L.M.S. Railway, has 
been appointed a director of the Eastern Counties 
Omnibus Company, Ltd., and West Yorkshire Road 
Car Company, Ltd. Mr. A. Jessop, assistant 
(outdoor) to chief commercial manager, L.M.S. 
Railway, is joining the board of the Lincolnshire 
Road Car Company, Ltd., and has been appointed 
a member of the management committee of the 
Eastern National Omnibus Company, Ltd. 








Contracts 


THe Turkish Government has placed an order 
with the General Electric Company, Ltd., for more 
than £500,000 worth of telephone transmission and 
teleprinter equipment. The whole of the equipment 
will be manufactured at the G.E.C. telephone works 
at Coventry, and delivery will commence in a few 
months’ time., 








Mipianp Coat Recion’s HicH Output.—The 
Minister of Fuel and Power has written to the 
Regional Controller of the Ministry for the Midlands 
Region, conveying his “‘ appreciation and thanks ” 
to all concerned in securing a substantial increase 
in output since the beginning of this year. The 
output in the Midland Region showed an approxi- 
mate increase of 243,200 tons during the first six 
months of 1946, over the same period of 1945, 
despite a reduction in manpower, and the average 
output per man-shift at the face increased from 
67-17 cwt in 1943 to a figure of 73-82 cwt during 


———y 


British Standards Institution 


AU British Standard Specifications can be obtained from 
the Publications Department of the Institution ait 28, 
Victoria Street, London, S.W.1. The price of each specifi. 
cation is 2a. 3d. post free, unless otherwise stated. 


TRADE AND TECHNICAL LITERATURE 

No. 1311: 1946. The trade and technical litera. 
ture issued by manufacturers is in such a multi. 
plicity of sizes and shapes that the recipient has 
considerable difficulty in filing the documents, with 
the result that much of this literature is either 
thrown away, or is stored yet not used. This 
represents a waste of effort on the part of the tirm 
issuing the literature, and although many manu. 
facturers deliberately endeavour to make their 
literature of @ special size or shape to mako it 
distinctive, this has its drawbacks which are pro. 
bably not counterbalanced by its advantages, 
These recommendations on the standardisation of 
the sizes of manufacturers’ trade and technical 
literature have been drawn up primarily in relation 
to the literature issued by the building and allied 
industries, but many of the points brought out are 
applicable also to other industries. The recommen- 
dations deal with the page sizes, and some observa. 
tions are also made regarding the thickness, weight, 
and titling of catalogues. A further section makes 
recommendations regarding the arrangement of the 
contents of the publications. It is suggested that 
the technical and commercial data should he 
arranged in a definite standard order so that once 
architects and builders have become accustomed to 
the arrangement they will know where to find any 
item quickly. It is recommended that the contents 
be set out under eight main headings, and although 
all these headings may not be applicable to any 
particular product, those items which are applicable 
should be arranged in the sequence specified. 

Copies of the specification can be obtained at 
ls. each. 


FLAMEPROOF ENCLOSURE OF ELECTRICAL 
APPARATUS 

No. 229: 1946.—This new edition of B.S. 229 
defines the performance required from flameproof 
enclosures of electrical apparatus, and prescribes 
those features of design and construction con- 
sidered to be essential to secure reliability in 
service. It includes sketches to illustrate the basic 
principles and includes the test required by the 
Ministry of Fuel and Power, in connection with the 
‘* Flameproof”’ mark. The specification has been 
reviewed and extended since the publieation of the 
last edition, in 1940, and now specifies the maxi- 
mum permissible gap dimensions for a number of 
inflammable gases and vapours likely to introduce 
an explosion hazard if met in any industry. The 
scientific basis for this enlargement of the specifica- 
tion has been provided by research conducted by 
the British Electrical and Allied Industries Research 
Association, in collaboration with the Safety ip 
Mines Industries Research Board, and in consulta- 
tion with the Government Ministries and other 
interested parties. Price 3s. 6d. 


WELDING SYMBOLS 


B.S. No. 1303. This specification standardises the 
symbols used on shipbuilding drawings. The 
scheme that has been standardised is based on the 
following two principles :— 

(1) That the symbol is in all cases a simple 
diagrammatic section of the weld metal of the 
joint. 

: (2) That the top of the symbol always repre- 
sents the near side of the weld. 

The Standard has been prepared as it has been 
found that a system of welding symbols is a neces- 
sity’ for use with shipyard drawings. There is 
often considerable exchange of plans between 
collaborating shipbuilders, the main_ structural 
plans are submitted to an approval authority, and 
personnel move from one firm to another, so that it 
is desirable that the system be standard throughout 
the industry. In preparing this standard, an 
attempt has been made to eliminate, so far as prac- 

ticable, danger of confusion arising in the inter- 
pretation of the symbols. It does not seem prac- 

ticable to indicate clearly by means of a symbol 
complete details of a joint, and therefore the present 
system has been devised for use in conjunction with 
a key schedule of joints giving complete details of 
the edge preparation, gaps, and welding procedures 
over the full range of material thicknesses for each 
type of joint included in the practice of the par- 
ticular shipyard. 

Copies of the specification can be obtained at 








Synthetic Rubber Desmodur ““R”’ 


the three months ended June, 1946. 


ls. each. 
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A Seven-Day Journal 


British Civil Aircraft 


AN announcement made at the end of last 
week by the Ministries of Supply and Civil 
Aviation discloses that, following a recent review 
of future requirements of civil aircraft, sub- 
stantial additional production orders are to be 
placed shortly for various new types of British 
aircraft at present under development and 
required for the future services of the three 
public Airways Corporations. Negotiations 
have already been begun with the manufac- 
turers concerned with a view to the purehase of 
over 200 in all of these new aircraft. Whilst 
these negotiations are in progress, it is not 
possible to state the particular numbers and 
types of aircraft, but further announcements are 
promised on these points. These aircraft will, 
however, be additional to more than 300 civil 
aircraft of types already in service or shortly 
coming into service, which are still to be 
delivered under orders now placed. Further- 
more, aS an interim measure designed to main- 
tain a fully competitive service on the New York 
route during the years 1948-50—that is, until 
the new British transatlantic air liners are 
ready—an order has been placed in the U.S.A. 
for six Boeing ‘‘ Strato-Cruisers.’”” When these 
“ Strato-Cruisers *’ come into operation on the 
New York route, the ‘‘ Tudor I,’ which is 
scheduled to come in on the North Atlantic 
and mid-Atlantic services early next year, will 
remain on the Canadian service. 


Information on German Technical 
Developments 


Visits of teams of British and Allied indus- 
trial experts to Germany under the auspices of 
the Combined Intelligence Objectives Sub- 
Committee, the British Intelligence Objectives 
Sub-Committee, and the Field Intelligence 
Agency, coupled with other researches con- 
ducted in Germany, have now resulted in the 
building up of a considerable amount of German 
technical intelligence in this country. Much of 
the information is already available to those 
interested in the form of reports—regularly 
listed in our columns—which can be purchased 
from H.M. Stationery Office, and copies of which 
are distributed to the chief public libraries, to 
universities and to scientific institutions, and 
to the trade associations concerned. The Board 
of Trade has now announced that a special 
German technical inquiry bureau has been 
established in this country under the direction 
of the British Intelligence Objectives Sub- 
Committee. Its purpose is to ensure that during 
the present all-important conversion and re- 
equipment period, British firms, research insti- 
tutions and other interested parties may be 
assisted in selecting the items they require from 
the information which has been assembled. 
Inquiries about German technical processes 
and other matters covered in the B.1.0.S. 
reports, and requests for German technical 
information can now therefore be directed to 
the B.I.0.S. Information Service, 37, Bryanston 
Square, London, W.1. 


Allocation of Contractors’ Plant 


THE Ministry of Supply, as the production 
authority for contractors’ new plant and the 
disposal authority for Government surplus 
plant, has set up an interdepartmental com- 
mittee to advise upon the allocation of crawler 
tractors, excavators, and crawler cranes. The 
Committee will deal with crawler tractors of all 
types exceeding 25 cwt in weight, whether 
imported, produced in the United Kingdom or 
Government surplus ; with new crawler exca- 
vators and crawler cranes of 1} cubic yard 
capacity and upwards ; and with Government 
surplus crawler excavators and crawler cranes 


of all sizes. In order that their claims may be 
adequately represented to this interdepart- 
mental committee, prospective purchasers of 
any of the aforementioned plant should apply 
to the Government Department which sponsors 
the particular industry in which they are 
engaged. Users of excavators and crawler 
cranes of less than 1} cubic yard capacity who 
would be prepared to accept Government 
surplus in lieu of similar equipment already on 
order for protracted delivery should also apply. 
The Ministry of Supply states that all applica- 
tions will be considered on the grounds of the 
essentiality of the machine and the importance 
of the work upon which it will be engaged. 


Mining Research Laboratory Report 


THIS report, which covers the two years 
ended March, 1945, and which has just been 
issued, summarises, the Director, Mr. J. Ivon 
Graham, M.A., M.Sc., F.R.I.C., points out, the 
investigations which have been made in or 
through the Mining Research Laboratory 
during the last two years of war, under con- 
ditions caused by lack of staff and other diffi- 
culties necessarily associated with a time of great 
national emergency. The funds have been 
supplied by the Mining Association of Great 
Britain, assisted by a substantial grant from the 
Safety in Mines Research Board. The work of 
the laboratory has, the report states, been con- 
fined chiefly to the following three main 
sections :—First, a study of means for the 
removal of particulate matter entrained in the 
gas from mobile gas producers, carried out in 
collaboration with the Ministry of War Trans- 
port, the Gas Light and Coke Company, Ltd., 
and the British Coal Utilisation Research 
Association. Secondly, an examination of the 
means for the determination of the fineness of 
particulate matter, comprising gas or air-borne 
dust. This work, which was carried out at the 
laboratories at South Kensington, included a 
determination of the influence of moisture upon 
the dispersion of dust; the permeability of 
coals of different types to water; and the 
wettability of coal. Thirdly, a study of the 
means for the suppression or prevention of the 
formation of coal dust in various mining opera- 
tions. Although little experimental work has 
been undertaken in connection with mine 
lighting, reports are now in preparation dealing 
with the present position with regard to portable 
lamps, semi-portable lamps, the pneumatic 
electric lamp for coal-face lighting, and mains 
lighting for the coal face. An installation of 
fluorescent tube lighting was made at Binley 
Colliery, and an illumination survey has been 
made before and after installation, and prior 
and subsequent to the complete whitewashing 
of the walls. The results of this survey are to 
be recorded in The Quarterly Bulletin in the near 
future. 


The Late Mr. I. William Chubb 


WE have learnt with deep regret of the death 
on Sunday last, September Ist, of Mr. I. William 
Chubb, who for forty-two years until his retire- 
ment in November last was the editor of our 
contemporary The Machinist. Mr. Chubb was 
born in London in 1870, and at the age of 
sixteen was apprenticed to R. Hoe and Co., 
Ltd., printing press manufacturers, where he 
operated machine tools, and became, it is said, 
particularly adept at starting and chasing 
threads by hand. During his apprenticeship 
he was awarded a Whitworth Scholarship on 
which he attended evening classes at Birkbeck 
College, City of London College, Goldsmiths’ 
Institute and the Regent Street Polytechnic. 
After completing his apprenticeship in 1891 
Chubb became a draughtsman at the works of 
the General Electric Power and Traction Com- 





pany, Ltd., Kentish Town, and a year later he 








joined the staff of the Brush Electrical Engi- 
neering Company Ltd. As well as designing 
junction boxes, the Bates fuse, and switchgear, 
he was engaged on the preparation of applica- 
tion plans for city lighting systems, and was for 
a time assigned to the County of London Elec- 
tric Supply Company to assist in the installa- 
tion of central power station equipment. In 
1896 Mr. Chubb joined Cassell and Co., Ltd., as 
electrical editor of all that firm’s publications, 
and in 1903 he resigned that position to become 
editor of the European edition of American 
Machinist, the title of which was later on 
changed to The Machinist. During the publica- 
tion of a European edition of Power, Mr. 
Chubb also edited that journal. During his 
long period of service with The Machinist, Mr. 
Chubb naturally saw much progress in the 
design of machine tools and other metal- 
working equipment, as well as the development 
of modern high-speed steels and cutting tools 
to meet the demands of improving production 
techniques. His intimate knowledge of all 
these and kindred matters was well reflected in 
the pages of our contemporary. In the course 
of his duties, Mr. Chubb travelled extensively 
not only in this country, but on the Continent 
and in America, and many engineers here and 
overseas will retain pleasant memories of his 
friendship. 


Oil Burning Locomotives 


FoLLowrnc the statement by the Minister of 
Transport, reported on this page of our. last 
issue, the Great Western Railway has announced 
that a further 172 passenger and freight loco- 
motives are to be converted from coal to oil 
burning at its Swindon works. The work will 
be put in hand as soon as the necessary materials 
are available, and it is hoped that it will be 
completed by the end of this year. The loco- 
motives now to be converted are sixty-three 
heavy freight engines of the ‘‘ 28xx”’ (tender) 
class, eighty-four engines of the ‘“‘ 49xx Hall” 
class, and twenty-five engines of the “‘ Castle” 
class used on the principal G.W.R. passenger 
services. These locomotives are in addition 
to the company’s own conversion programme 
which was begun in October of last year, and to 
which reference has been made on various 
occasions in our columns. At present, refuelling 
points are in operation in Llanelly and Severn 
Tunnel Junction, and others are to be pro- 
vided at London (Old Oak Common), Reading, 
Didcot, Swindon, Bristol, Newton Abbot, New- 
port, Cardiff, Landore, Gloucester, Westbury, 
Banbury and Plymouth. The London, Midland 
and Scottish Railway has also announced that 
485 locomotives are to be converted from coal 
to oil burning at the Crewe, Derby and Horwich 
works. The locomotives selected for conver- 
sion include five 4-6-0 mixed traffic type, 
sixteen 0-6-0 freight tender type, 175 0-8-0 
freight tenders, 33 2-6—-6-2 ‘‘ Garratt’ type, 
11 2-8-0 freight tenders of class ‘‘7’’ and 245 
class ‘‘ 8” freight tenders. These locomotives 
will be employed principally on heavy freight 
duties, and oil-fuelling installations are to be 
provided at Cricklewood, Willesden, Bletchley, 
Northampton, Nuneaton, Crewe, Shrewsbury, 
Bath, Wellingborough, Toton, Nottingham, 
Kirkby, Westhouses, Stavely, Hasland, Leeds, 
Normanton, Wakefield, Rose Grove, Mirfield, 
Farnley Junction, Newton Heath, Aintree, 
Lostock Hall, Swansea and Carlisle. The 
L.M.S. is unable to say when the locomotives 
will be ready for traffic, as storage tanks with 
the necessary heating and pumping plants have 
to be installed at each of the depots concerned. 
Allthe work, however, is being dealt with imme- 
diately. It is computed, on their average 
mileage, that the locomotives to be converted 
would consume 380,000 tons of coal in a year, 
and that the amount of oil required to run the 
same mileage is 290,000 tons. 
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Condensing by Compression: A 


Locomotive 


Experiment 


By H. HOLCROFT 
No. I 


INTRODUCTORY 


N November, 1927, the writer was instructed 

to investigate and report upon a new 
system of heat recovery which had been 
applied to a generating set at an electrical 
power station in the suburbs of London. The 
plant set aside for the demonstration con- 
sisted of a Belliss and Morcom two-cylinder 
compound vertical high-speed reciprocating 
engine coupled to a Fowler D.C. generator 
rated to give 180 amperes at 480/530 volts 
when running at 475 r.p.m. A Babcock and 
Wilcox water-tube boiler with chain-grate 
stoker supplied steam at 160 lb. per square 
inch to this generating set. The condenser 
for the set had been disconnected, so that 
the engine no longer exhausted to a vacuum. 

The apparatus for heat recovery substi- 
tuted for the normal condensing plant con- 
sisted of a multitubular cooler, approxi- 
mately 6ft. high by 2ft. diameter, in which 
the exhaust steam from the engine passed 
through the interior of the tubes, while 
cooling water circulating outside the tubes 
abstracted some of the heat from the steam. 
The resulting moist steam then entered the 
barrel of a special design of pump, which 
compressed what remained of the steam and 
returned it with the moisture present to the 
boiler, where it entered through the clack 
valve in the usual way. The circulating 
water from the cooler was elevated by a pump 
to the top of one of the cooling towers of the 
station and the water flowed back to the 
cooler after having given up a part of its 
heat content to the atmosphere. 

Fig. 1 shows the experimental plant in 
diagrammatic form; flow meters, gauges, 
and thermometers were inserted at various 
points in the system so that it was possible 
to follow the course of the steam circuit from 
the boiler, through the engine and cooling 
system and back to the boiler again. At the 
same time, the power output could be ascer- 
tained by reading the electrical meters at the 
switchboard. Exhaust steam entered the 
cooler at a pressure of a few pounds above 
atmospheric and temperature remained con- 
stant; feed entered the boiler at a temperature 
corresponding to that of the steam at exhaust 
pressure. 

It was evident from these indications that 
the heat rejected was abnormally low in 
relation to the output of power, and, by 
difference, that the heat returned in the 
boiler feed was correspondingly high; in 
other words, that some of the latent heat 
present in the steam at exhaust was being 
returned to the boiler. There would have 
been nothing very remarkable about this if a 
large amount of work had been expended on 
the steam at the compressor, thereby greatly 
reducing the net output of the generating set, 
but actually the pump was of small dimen- 
sions, being three-throw, single-acting, of 3in. 
bore and 34in. stroke, and making 120-r.p.m. 
The electric motor driving the pump was 
only of 3 B.H.P. capacity and of this some 
14 H.P. was absorbed in mechanical losses, 
so that the work expended on the feed was in 
the order of 1 per cent. of the total output 
of the steam engine, and herein lay the value 
of the invention. 

The writer was shown a tabulated state- 
ment giving the results of a series of tests 


in which output, volume of cooling water, and 
pressure of exhaust steam had been varied, 
and it was claimed that from 20 to 30 per 
cent. of the heat present in the steam at 
exhaust was returned to the boiler at the 
larger outputs, while under specially favour- 
able conditions some 60 per cent. was 
recovered at light loading. 

The greatest value of this system of heat 
recovery lay with its application to steam 
engines exhausting to atmosphere, of which 
the railway locomotive is the most numerous 
and important example. Apart from the 
prospect of fuel economy, it presented a 
means of reducing boiler maintenance by the 
elimination of scale formation and of corro- 
sion arising from the use of raw feed water, 
and the writer reported accordingly to the chief 
mechanical engineer 
of the railway con- 
cerned in the in- 
quiry. 

As a consequence 
of this, negotiations 
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The elimination of the circulation of cooling 
water altogether was then proposed, the 
dissipation of heat to the atmosphere being 
carried out at the coolers themselves. This 
plan obviated any alteration to the structure 
of the tender and so had the effect of con. 
siderably reducing the capital cost and. the 
power absorbed by auxiliaries. The proposal 
was to install a blower to force a current of 
air through the cooler in order to carry a fine 
spray of cold water over the interior surfaces, 
where it would be evaporated and passed out 
with the air. 

An experimental cooler on this principle 
was therefore constructed and tried out at the 
power station. The result was encouraging, 
but not all the spray reached the tubular 
surfaces, and after some hours’ running an 
acoumulation of boiling water collected at 
the bottom of the cooler and gradually sub. 
merged a part of the tubes. This had no 
adverse effect, but, on the contrary, the 
system continued to operate, and it was then 
realised that here was the simple solution, 
namely, a tank partly filled with water and 
provided with the requisite number of tubes 
passing through it, the vapour from the 
boiling water in the tank being allowed to 
discharge to the atmosphere, and so making 
the air blower unnecessary. 

A new cooler constructed on this principle 
was tested and it proved to be entirely satis- 
factory, the innovation being found to give 
more consistent results with the power plant 
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FIG. 1—DIAGRAM OF EXPERIMENTAL STATIONARY PLANT 


were opened between the railway company 
and the company owning the Anderson 
patent rights with the object of prepar- 
ing a scheme for the trial of the system 
on a locomotive. The writer was in- 
structed to collaborate with the patentees’ 
consulting engineer in this matter and 
the first attempt was to reproduce as far 
as possible the lay-out of the demonstration 
set at the power station. 

Development of the scheme showed that 
while it was possible to accommodate coolers 
and pumps on the engine frames, the tender 
would have to be entirely reconstructed and 
provided with a very large surface area for 
dissipating the heat of the circulating water 
from the coolers to the atmosphere in lieu of 
the cooling tower of the land installation. 
This involved large diameter flexible pipe 
connections between engine and tender, a 
circulating pump and large fans to pass 
sufficient air over the cooling surface. Apart 
from the high capital cost of the scheme, it 
was estimated that the power required for 
the auxiliaries—the cooling fans, circulating 
pumps, compressors, and draught fan, which 
was required to take the place of the normal 
blast pipe—would absorb all the economy in 
heat realised by the system, and so this 
scheme was rejected. 

The next step was to consider evaporative 
cooling on the tender as this would have the 
effect of greatly reducing the volume of air 
required for cooling purposes and so diminish 
the power absorbed by the fans. This 
scheme, however, involved the carrying of a 
considerable reservoir of water for cooling 
purposes on the tender in addition to the 
plant. It was still costly and therefore not a 








great improvement on the first essay. 





than the original water circulation did. The 
way was now clear to go ahead with the 
application to the locomotive. 

A scheme was prepared and it reduced to 
the simple form indicated by Fig. 2. The 
question of a trial of the system then became 
a practical proposition and negotiations were 
opened between the parties interested for 
carrying out an experiment. Before reaching 
complete agreement, proof of the claims of 
the inventor was sought and it was arranged 
that a coal test should be carried out at the 
power station under three conditions of 
working: (1) with the engine exhausting to 
atmosphere and with cold feed ; (2) with the 
engine coupled to the normal condensing 
plant, 7.e., working on a vacuum and having 
hot feed; and (3) with the engine working 
in conjunction with the heat recovery system 
under a back pressure of 5 Ib. to 10 1b. per 
square inch. 

The test was conducted by a third party 
and each condition of continuous working 
extended over a period of forty-eight hours. 
The coal as weighed to the chain-grate stoker 
was compared with the electrical units 
generated in the period and taking (1) as a 
basis it was stated that the saving in pounds 
of coal per kilowatt-hour for normal con- 
densing working was in the order of 19 per 
cent. and no less than 29 per cent. with the 
heat recovery system, notwithstanding that 
a longer cut-off had to be used to compensate 
for the increased back pressure and that the 
rate of feed of the chain-grate stoker was so 
much reduced that the fuel was burnt before 
it reached the end of the grate, whereby the 
boiler efficiency was affected by excess air 
passing through the ash and clinker remaining. 

The writer has no record of this test, the 
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verbally, but in confirmation he is able to 


Commenting on the above, it will be 


pare results of which were conveyed to him| only about 14 per cent. of the power generated. | in the apparatus after starting up, and that 


the pockets were gradually dispersed with 


give particulars of a repetition of the test at a| observed from Table I that the fuel economy | continued operation. 


later date under conditions (1) and (3). This 


due to the heat recovery was small at first, 


Comparing three stable periods of working 






























































TABLE I 
| | | 
| Coal 
Condition of consumed Coal Boiler Exhaust Coal in 
Period.| From. To. working. during rate. pressure. back Amperes. Volts E.H.P. Pump. Ib. per 
period. pressure. E.H.P.-hr. 
H.min. | H. min Lb. Lb. /hr. Lb. /sq. in. Lb. /sq. in. Amperes. 
} 4 9 45 ll On system 714 571 150-1 7-0 139-1 509-6 95-0 4-1 6-01 
2 | # s 12 5 *” 510 471 153-9 6-0 130-1 507-4 88-4 4-3 5-32 
3 | 12 5 1 15 in 510 437 154-3 5:7 126-0 505-4 85-4 4-5 5-12 
4 | 115 2 35 * 510 383 153-2 4-8 122-2 509-0 83-4 4-0 4-59 
5 2 35 3 45 9 408 350 154-3 6-0 121-9 511-9 83-7 4-0 4-18 
6 3 45 4 38 Atmos. 510 578 156-8 - 123-2 509-6 84-1 — 6-87 
7 4 38 5 38 *” 510 510 154-0 — 124-0 506-8 84-2 — 6-05 
8 5 38 6 38 2 510 510 154-5 127-3 505-8 86-3 _ 5-91 
9 6 38 7 38 4 510 510 152-8 -- 124-8 499-2 83-6 — 6-11 
10 7 40 9 10 On system 510 340 156-0 7-1 122-0 497-7 81-4 4-6 4-18 
1! 9 10 9 55 +“ 255 340 146-5 6-0 123-7 500-0 82-9 4-2 4-10 
test was of much shorter duration and its|improving with each hour until stabilised in, with heat recovery, Nos. 5, 10, and 11, with 


purpose was to convince a sceptic that the 
system not only operated in the way claimed 








periods 5, 10, and 11. This was a transient 
phase, as it was characteristic of the plant 
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FiG. 2—DIAGRAM OF APPLICATION TO LOCOMOTIVE 


by the inventor, but that it also saved a sub- 
stantial amount of fuel. 

The test commenced with the heat recovery 
system in use and after six hours’ working it 
was continued with atmospheric working 
for approximately four hours. The system 
was brought back into operation for the 
remainder of the time. 

Fine slack coal was used and the method of 
recording its weight was to overfill a measur- 
ing box and then strickle it off level with the 
sides. The contents remaining weighed 
51 1b. and it was found more convenient to 
divide the time intervals into periods taken 
to consume a definite quantity of coal as 
measured by the box. Observations of 
gauges and meters were made at ten-minute 


TaBLeE II 
Under heat Under 
recovery atmospheric 
system. working. 
Mean boiler pressure, lb. per 
squafeinch ... ... ... 152-3 153.8 
Back pressure of exhaust, 
Ib. per square inch as 4°3 1-0 
(approx.) 
Average E.H.P. reer 2:7 84-7 
Average r.p.m.... ... 478 482 
Temperature of feed, deg. 
Fah. ei er wad 50 
(approx.) 
Coal per E.H.P., Ib.... 4-15... 6-02 


intervals and the results averaged over the 
period. 

There was a small joss in water level while 
operating for eight hours on the heat recovery 
system owing to leakages, amounting to fin. 
drop in level in the gauge glass. This was 
offset by a rise of fin. during four hours of 
atmospheric working. 

The motor driving the compressor took 
2-5 amperes to overcome the friction of the 
pump and its gearing when running light. 
The current was increased by 1-8 amperes to 
4-3 amperes when the pump was returning 
the exhaust steam to the boiler, so 
that the work done in compression was 











but that, once stability was reached it would 
operate thereafter at full economy inde- 
finitely. The cause of this was not ascer- 
tained, but it was thought to be due to the 





formation of pockets of air-steam mixtures 


three similar periods when exhausting to 
atmosphere, Nos. 7, 8 and 9, the mean 
results were as shown in Table IT. 

The overall result, power generated as 
compared with fuel supplied to the stoker, 
shows an economy of fuel in favour of the 
heat recovery system of 31 per cent., not- 
withstanding adverse grate conditions, and 
the necessity for passing a greater weight of 
steam through the engine to maintain the 
same output, due to reduced available heat 
drop with the smaller pressure range, arising 
from the back pressure. 

It is not anticipated that such a result 
could be obtained on a locomotive because of 
the power expended on auxiliaries, by reason 
of the variable operating conditions and the 
amount of fuel consumed in stand-by periods. 
Nevertheless, the prospect of a 5 to 10 per 
cent. saving in fuel and a clean boiler wassuffi- 
cient attraction to embark on the experiment. 
Terms were therefore drawn up and working 
drawings approved, and in due course the 
necessary apparatus was delivered. 


(To be continued) 
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ConTRACT ARRANGEMENTS 

— the approach road to each portal 

-Y of the Alva B. Adams tunnel nearing 
completion in 1940, the Bureau of Reclama- 
tion was authorised to ask for bids for driving 
the tunnel on a contemplated basis of placing 
the entire job of tunnel driving by a single 
contract. Here was where the psychological 
effect of the difficulties that developed in 
driving the Moffat tunnel became manifest. 
For one reason or another, with one excep- 
tion, no responsible contractors and bonding 
companies made an acceptable offer. The 
exception was one concern that proposed to 
do the work for the prohibitive sum of 
18 million dollars. Eventually, after two 
unsuccessful efforts, to have the work done 
as originally planned, the Bureau decided to 
have the tunnel driving done in compara- 
tively short sections—6600ft. from the west 
portal inward and 8000ft. inward from the 
east portal. The successful low bidders were 
Platt Rogers, Inc., for the western section 
and 8. S. Magoffin Company, Inc., at the 
eastern end of the undertaking. The latter 
concern got started toward the end of June, 
1940, and completed the driving of the 8000ft. 





Big Thompson 


Scheme 
page 185, August 30th) 


in a little less than 75 per cent. of the time 
specified, and because of that excellent per- 
formance was given a contract for an added 
7000 linear feet. Platt Rogers, Inc., got going 
on its contract somewhat later at the western 
end because the site was slightly less acces- 
sible. At the next opening of bids for con- 
tinuing work at the west portal, the Platt 
Rogers, Inc., was underbid and the next 
section on that side of the Divide was awarded 
the low bidder, Stiers Bros. Construction 
Company, which completed the work 
awarded them, after which that concern was 
given a second section under a work order. 
When the two contractors had driven a com- 
bined 55,500ft. of the tunnel the demands of 
wartime priorities caused the Government to 
order a shut-down of work on the tunnel, and 
further advance was stopped, for the time 
being, on December 31st, 1942. 

Tunnel driving was not resumed by the 
two companies until after the middle of 1943 
—on August 24th for the west section and 
September 17th for the east section. The 
reviving of operations was under a modified 
construction schedule and was cleared as a 
part of the war food programme of the 
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Bureau of Reclamation. The S. 8. Magoffin 
Company did its tunnel driving uphill from 
the east portal, while the Stiers Brothers Con- 
struction Company did its driving downhill 
from the west portal, the tunnel in its entirety 
being driven on a descending slope from west 
to east to facilitate the gravity flow of the 
water from its source on the west side of the 
Divide to the point of discharge into the Big 
Thompson River on the east side of the 
Rockies. Although the elapsed time between 
the beginning of tunnel driving and holing 
through was four years, the tunnelling was 
done in three years, and the same contractors 
were awarded the work of lining their respec- 
tive sections of the bore. Their operations 
are now well forward. 


VENTILATION 


During tunnel driving the sections were 
carefully ventilated at all times. The 


PRoGRESS OF WORK 

From west to east the tunnel has a drop 
of 110ft., which simplified the problem of 
freeing the bore of seepage on the east side, 
and at no time did the incoming water cause 
any serious trouble. The Magoffin organisa- 
tion made for themselves a record in driving 
43,000 linear feet of tunnel from a single 
heading, and this was done notwithstanding 
some handicaps. For instance, the long and 
steadily increasing distance in from the portal 
entailed considerable time in carrying the 
working crews in and out and in removing the 
muck from the heading outward to the dump. 
Just before the holing-through took place, 
the journey of a loaded muck train from the 
heading to the portal required 50 min. When 
the heading had reached a point 18,000ft. 
in from the east portal, the working crews 
were allowed travel time, and when the 
heading was 35,000ft. in, the travel time, by 





progressive increases, reached an allowance of 





Fic. 8—-EAST PORTAL AFTER 220-FT. EXTENSION OF TUNNEL 


Magoffin Company, because of its longer 
continued activity on the undertaking, drove 
about 8-1 miles of the total length, and 
therefore had the more serious problem in the 
way of ventilation, especially as its entire 
course was uphill and blocked at its upper 
end by the unexcavated rock. The ventilat- 
ing duct installed was a 20in. pipe line, which 
transmitted to the heading the discharge of 
four 100 H.P. reversible blowers, with a rated 
capacity each of 9000 cubic feet a minute. 
These blowers were arranged in series, one 
outside the east portal (Fig. 8) and the others 
spaced at suitable intervals within the bore as 
tunnel driving progressed. Between shots, 
fogging and fouling of the air at any point 
was systematically checked by reversing the 
blowers in succession, and this was accom- 
plished through a series of clocks and electric 
relays which automatically controlled the 
reversible blowers. In this way, when the 
heading neared the holing-through stage, it 
was feasible to deliver to the heading quite 
7000 cubic feet a minute of fresh air. The 
practice was, after the firing of a shot, to 
exhaust the air from the heading for a period 
of three-quarters of an hour. 








2-5 hours per shift. It is worth while 
recalling that despite the time necessarily 
lost in this way, the Magoffin Company main- 
tained an excellent rate of progress. For 
example, when the heading was 41,577ft. 
in from the portal on May Ist, 1941, the 
tunnelling crews registered an excavated 
advance of 1053ft. and erected 105 sets of 
steel support during the month. The follow- 
ing is a summary of the work done at the 
eastern end of the tunnel :—Linear feet of 
supported tunnel driven, 19,347 ; linear feet 
of unsupported tunnel driven, 23,657 ; total 
linear feet driven, 43,004; shifts worked 
2987 ; days worked, 1058 ; average advance 
per shift, 14-4ft.; average advance per diem, 
40-6ft.; best month’s progress (May, 1941), 
1554ft. 

The forces of the Stiers Brothers Construc- 
tion Company were more seriously hampered 
in doing their work at the west portal than 
the friendly competing organisation on the 
other section of the tunnel. First, they were 
delayed in getting started because they had 
to await the withdrawal of the Platt Rogers 
equipment, and they had just got into full 





at the west portal and diverted to the relief 
of the Denver and Rio Grande Railroad, 
which was then handling something like 
30 per cent. of the freight moving to and 
from the West Coast of the country. A fire 
then destroyed the timbering within tunnel |() 
of that road, on the east side of the Divide, 
and the Government asked the manager of 
operations for the Stiers Brothers Company 
to put his entire force to work on the railway 
tunnel in which serious cave-ins had followed 
the destruction of the timbering. This inter. 
rupted work on the west section of the Alva B, 
Adams tunnel for nearly two months. The 
men did not return to the west portal until 
after November 29th, 1943. 

Within the west portal operations were 
pushed with commendable dispatch when 
work was resumed there, but progress was 
impeded by the unavoidable circumstances 
that all muck had to be hauled uphill, and 
incidentally more water was encountered in 
that section of the tunnel than elsewhere on 
the undertaking. That water naturally 
drained downhill and toward the heading, 
where, at times, it accumulated waist deep. 
As the heading advanced, pumping stations 
were placed at suitable points to lift the 
water up to the portal, and before the work of 
excavation ended there was a total of seven 
of these stations at which there were, all told, 
eighteen pumps between the heading and the 
portal, 23,500ft. distant. The water was thus 
raised by relays to the final outlet. The 
heaviest inflow that had to be dealt with was 
approximately 2500 gallons per minute, but 
the contractor was able to deal with it effec- 
tually because he had placed in the tunnel a 
20in. line to meet just such a situation. In 
the case of one of the largest of the inflows, 
the water was disposed of from a point 
18,900ft. in from the portal before it could 
cause flooding at the heading. This occurred 
when a water-charged pocket in the rock was 
penetrated by a: pilot drill, and when that 
happened the pressure of the pent-up water 
was great enough to drive the drill steel back 
beyond the drill carriage. Promptly, the 
hole was skilfully connected to the water line, 
and the pressure on the water sufficed to force 
it upward to the portal without recourse to 
pumping. 

The Stiers organisation drove a total foot- 
age of 19,212ft., and that was done in 1528 
shifts, or the equivalent of an average footage 
of 12-58ft. a shift. The best monthly record 
made by that force was 1624ft., which was 
accomplished in March, 1942, and during that 
same period the best progress registered at 
the heading was 63ft. for a day’s work. The 
ventilation of this stretch of the tunnel 
through the Divide was effected by two 
20in. air lines operated in conjunction with 
blowers having a capacity of 12,000 cubic 
feet per minute. These measures sufficed 
until after the heading had been advanced 
close to the point of holing through, when a 
booster unit was installed at a point 21,300ft. 
in from the portal. 


CONCRETE LINING 


The placing of the concrete lining was 
started by the two contractors at the mid- 
length of the tunnel and has been advanced 
thence toward the two portals. The invert 
sections are placed first, and the procedure 
is to carry the aggregates and cement to the 
working points using the trucks of the former 
muck cars, which have been equipped for 
this special service with new bodies. Each of 
these modified cars carries two 1 cubic yard 
batches, with the dry cement and aggregates 
placed in separate compartments, and the 
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machines of 1 cubic yard capacity, water 
being added at that time. The concrete for 
the side walls and arch is placed within 
mobile forms by means of Pumpcrete units. 


TEMPORARY USE OF WATER 


As soon, as the tunnel lining is all in place, 
this aqueduct will be ready to carry water 
from the western slopes of the Rockies to the 
eastern side of the range. On the eastern slope 
some of the permanent work planned, by 
which the tunnel will be linked to the Big 
Thompson River, will be deferred until after 
the war, but temporary facilities will be pro- 
vided to make prompt use of the water avail- 
able from the west slope, so that fertile farm 
lands in north-east Colorado can benefit. 
To this end, several miles of wood-stave pipe 
will be laid on top of the ground between the 
east end of the tunnel and the Big Thompson 
River. Later, when circumstances permit, a 
permanent conduit and tunnel system will be 
constructed in accordance with the plans 
already prepared for that purpose. 


ConpiTIons Met IN Drivina EASTERN 
SECTION 


As will be recalled, the most troublesome 
ground penetrated in the Moffat tunnel was 
on the west side of the range, and similar 
conditions obtained in driving the western 
section of the Alva B. Adams tunnel through- 
out the initial distance there of 6500ft. An 
abstract from an official report furnishes some 
interesting details of the geological conditions 
revealed in this tunnel. The first 1200ft. of 
the tunnel at the east end was driven through 
alternate but fairly regular layers of mica 
schists and pegmatite, having a definite 
attitude, the dip being toward the portal end 
and to the right. From that point on, the 
rock tunnelled, except for the occurrences of 
some dykes and scattered bodies of schist, 
was found to be an entirely coarse to medium- 
grained granite, grey, pink, and red in colour, 
up to a point 8000ft. in from the portal. A 
basalt dyke, only a few inches thick was met 
at 2500ft., and three others were encountered 
at distances of from 4180ft. to 4230ft. from 
the portal. Two of the small basalt dykes 
were not notable, but the third one was 1I1ft. 
thick and of dolorite. All were approxi- 
mately at right angles to the tunnel line. 

There were 135 faults, gouge seams, and 
slippage planes in the first 8000ft. at the east 
end of the tunnel—a remarkably small 
number for a region of mountain uplift, 
and few were more than an inch or so across 
and only about half of them were wet. None 
produced large flows of water, and many were 
in ground that did not require support.. 
There was encountered no ‘squeezing 
ground,” nor were there any zones of sheared 
or crushed rock. Jointing was revealed 
everywhere and usually in three systems— 
two vertical or nearly so and the other 
approximately horizontal. 

The greatest flows of water developed at 
4000ft. and 4150ft. respectively from the east 
portal. They came from flat seams in the 
arch and were interconnected. The first one 
had nearly stopped when the second one was 
tapped. They produced a total flow esti- 
mated at 170 gallons per minute, but dimin- 
ished to a sustained flow of about 30 gallons 
per minute. Steel support was required in 
the tunnel for three reasons :—(1) Combina- 
tions of joint systems and schist cleavage, 
causing blocky ground; (2) water zones ; 
(3) faults crossing one another or cutting 
joint systems. The support was used mainly 
as a safety measure, even though there were 
no pressure zones. Within the first 8000ft. 


were of 6in. H beam sections, spaced as 
required on from 4ft. to 5ft. centres. Where 
the rock showed a tendency to break after 
it was excavated, grouting was found to 
suffice in stabilising it. Grouting was also 
employed to shut off water wherever test 
holes were drilled that produced water, and 
that method was successfully applied where 
the inflows were as much as 200 gallons a 
minute. The grouting equipment was de- 
veloped on the job, and was operated by 
compressed air. 


IN Driving WESTERN 
SECTION 


YONDITIONS MET 


The rock conditions developed in driving 
the 8000ft. at the western end of the tunnel 
differed from those encountered at the 
eastern end of the undertaking, and the 
following is taken from a geological report 
published by the Bureau of Reclamation :— 

“The rocks at the western end of the 
tunnel may be set out in the following 
manner, starting at the portal:—Oft. to 200ft., 
chlorite schist and pegmatite; 200ft. to 
400ft., amphibole schist and pegmatite ; 
400ft. to 1000ft., hornblende schist, pegma- 
tite and granite ; 1000ft. to 4200ft., quartz- 
diorite gneiss and granite. 

“The dip of the schistose and gneissoid 
structure is quite regular toward the face 
and to the left. 

“In the first 3500ft. at the western end of 
the tunnel there are fifty-eight faults, gouge 
seams, and slip planes, varying from a 
fraction of an inch to 3ft. in width. Some 
were wet, but no large flows of water were 
encountered. 

‘* Several zones of shearing, crushing, and 
alteration were found at the western end of 
the tunnel. One zone of brecciation and 
mineralisation occurs 100ft. from the portal 
and extends 20ft. The rock was mostly 
pegmatite and the feldspars were softened 
by alteration so that the rock was weak 
and had to be supported by 6in. H steel 
at 2ft. centres. At 600ft. and 850ft. 
respectively are two crushed zcnes, 20ft. 
to 25ft. in width, which necessitated 
6in. H steel at 4ft. centres. Another crushed 
zone, 60ft. wide, was encountered at 1570ft. 
from the portal; also one 10ft. wide at 
1810ft. These were both supported by 6in. 
H steel on 4ft. centres. 

‘The most extensive zone of faulting and 
shearing begins at 1920ft. and extends to 
2270ft. In this zone the rock is quartz- 
diorite gneiss, and it is sheared to the extent 
that the feldspars are altered to clay and the 
other minerals granulated. In the worst 
places it can easily be dug out with the 
fingers and a dry sample may be pulverised 
with the hands. The altered feldspars, when 
wet, act as a lubricant, allowing the load to 
be distributed hydrostatically, resulting in 
a squeezing action. It has been necessary to 
dig the soft rock from behind the supports to 
relieve the pressure. Squeezing was still 
active four months after the tunnel first 
entered this zone. For almost 200ft. the 
track was raised by the squeezing action and 
had to be lowered twice. 

“The worst ground occurred 2065ft. to 
2095ft. from the portal. There it was neces- 
sary to place steel supports between the ones 
on 2ft. centres for a distance of 14ft., and 
these have been repeatedly thrown out of 
line. Six-inch steel, on 2ft. centres, was con- 
tinued beyond this zone for another 90ft. 
All of this steel was supplemented by 6in. 
steel struts placed across the bottom. In 
the remainder of this main zone of fracturing, 
6in. H steel, with struts at 4ft. centres, was 
used over a distance of 154ft. The rock in 





spite of the fact that it squeezed between 
the supports like cheese. 

‘* Another zone of brecciated rock, accom- 
panied by some squeeze action, occurred at 
2180ft. for a distance of 13ft. and required 
6in. H steel, with struts at 2ft. centres. A 
less severe shattered zone, 25ft. wide, was 
encountered at 2205ft., requiring 6in. H. steel 
at 4ft. centres. Another crushed zone, 28ft. 
wide, requiring 6in. H steels at 2ft. centres, 
was found at 3172ft. Still another, 13ft. 
wide, was encountered at 3212ft. and 
required 6in. H steel on 4ft. centres. No 
large flows of water were found in the above- 
described shear zone, although the rock was 
wet for most of the distance and is still 
dripping in places. Most of the water in the 
western end of the tunnel, outside the zone 
of worst shearing, comes from well-defined 
seams at three or four places. The total 
amount of water coming from the tunnel was 
probably never more than 75 gallons per 
minute and it has diminished from that to 
45 gallons a minute.” 

Comparing the conditions met in driving 
the Alva B. Adams tunnel with those that 
had to be dealt with in driving the Moffat 
tunnel it will be evident that the present 
undertaking presented less difficult problems 
than the older project, where heavier steel 
sets were in many instances placed virtually 
in contact with one another, and massive 
12in. by 12in. timbers bent under the rock 
pressure, and the tunnel floor was seriously 
heaved. Indeed, notwithstanding the fore- 
going recital of the geological conditions 
revealed in driving the new tunnel in its first 
stages, it was necessary to support with steel 
sets a total of 26,300ft. of the bore and about 
19,300ft. of that linear bracing was needed in 
the eastern section of the work. 

Mining and tunnel driving engineers long 
familiar with the use of drill steels in exca- 
vating work will find the following quotation 
from a report made to the Bureau of Recla- 
mation in connection with this tunnel job of 
interest :—‘‘ The use of detachable bits has 
many advantages over the conventional drill 
steel ; first, almost any inexperienced person 
can be trained in a very short time in perform- 
ing all of the sharpening and tempering 
operations required ; secondly, bit changing 
time is accomplished more readily ; thirdly, 
the amount of drill steel required is reduced ; 
and finally, the sharpening crew is curtailed 
to a minimum.” 

The chief engineer of the Bureau of 
Reclamation, Mr. 8. O. Harper, has pointed 
out that instead of paying 18 million dollars, 
as originally bid, to drive this tunnel, the 
work has been done by the procedure adopted 
and the means employed at an outlay of 
about 6,800,000 dollars, representing an 
average expenditure of 100 dollars per linear 
foot of advance. He also mentioned that, 
even though more than 500,000 lb. of dyna- 
mite was used on the job, not a single accident 
was due to blasting ; and there was only one 
fatality, and the cause of that man’s death 
is stil] undetermined. 

(To be continued) 








PowER STATIONS FOR YANGTZE CITIES.—Pre- 
liminary plans are being formulated for the con- 
struction of a number of modern electric power 
stations in cities south of the Yangtze. The pro- 
jected plants are to be erected at Shanghai, Hankow, 
Changhsin, Wuhu and Chilienlung, where both coal 
and water power are adequate. The National 
Resources Commission of the Ministry of Economic 
Affairs is reported to be negotiating with authorities 
in the United States for the purchase of the neces- 
sary machinery and equipment for building these 








driven at the east portal, 47 per cent. of the 
distance was supported by steel ribs, which 





this zone retained its gneissic structure in 


plants, which between them are to be capable of 
generating 800,000 kW. 
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Progress in Plastics 
By A. E. WILLIAMS, F.CS. 


No. 


LASTICS may be classified as either 
thermoplastic or thermosetting materials, 
the former regaining their plasticity on 
heating, while the latter do not. Thermo- 
plastic materials may be divided into two 
main groups: (1) cellulose plastics, of which 
cellulose acetate products are a typical 
example; (2) the so-called “ ethenoid ” 
plastics, some of which have a glasslike 
appearance, and have been developed largely 
during the second world war. The ethenoid 
plastics include products made from the 
esters of acrylic acid, vinyl and styrene mate- 
rials and ethylene polymer products. Thermo- 
setting plastics may also be divided into two 
main groups: (1) phenol-formaldehyde pro- 
ducts, or materials of the bakelite class ; and 
amino-plastics or urea-formaldehyde products. 
Cellulose acetate is derived generally either 
from cotton linters or from wood pulp, and, 
from the acetate, moulding powders may be 
produced in a finely ground condition and of 
uniform particle size. Alternatively, as this 
material is thermoplastic, it may be supplied 
to factories in the form of sheets, rods, or 
tubes, from which the desired finished article 
is finally produced by further processing. 
Acrylic ester plastics are in general trans- 
parent, and to ensure this transparency little 
use is made of fillers, so that the plastic con- 
sists largely of the synthetic resin itself. 
Well-known examples of this type of plastic 
are the products of I.C.I. (Plastics), Ltd., 
‘* Diakon,” a powder for moulding purposes, 
and “‘ Perspex,” produced both as sheets and 
rods. Such material has become familiar 
during recent war years by its use in aircraft 
manufacture. “ Diakon” is exceptionally 
light in weight, its specific gravity being 
under 1-2. It has also good electrical and 
mechanical properties, and a big proportion 
of the modern telephones made in this 
country are of “ Diakon.” Because of the 
good resistant properties of the methyl 
methacrylate plastics they have been widely 
applied to the manufacture of dentures; so 
much so that at a critical stage of the late 
war—when Japan gained control of Malaya 
and the United Nations lost 70 per cent. of 
the world’s sources of rubber—the British 
Ministry of Supply was so confident that 
synthetic resin dentures could entirely replace 
the vulcanite mostly formerly used that the 
use of vulcanite for denture production was 
forbidden. For the past few years the 
denture requirements of the Services and the 
civilians of this country have been ade- 
quately met by the synthetic resin industry ; 
and whereas Britain was formerly an importer 
of denture material in the form of rubber, she is 
now an exporter of synthetic denture material. 
Of the vinyl series of plastics, polyvinyl 
chloride is an outstanding example which has 
been developed on a large scale chiefly during 
the war years. This material, when plasti- 
cised, can be either extruded or moulded, and 
is now applied to the covering of electric 
cables in place of rubber. In common with 
synthetic rubber, polyvinyl chloride material 
has a higher resistance to oil, petrol, &c., than 
has natural rubber, and the synthetic material 
is also non-inflammable. It is used for the 


manufacture of chemical plant, pipe lines, 
&c., and for the lining of steel vessels where 
corrosive conditions exist. Due to this the 
synthetic material is likely to find constant 
applications even when the supply of natural 
rubber returns to normal. 








I 


Polystyrene is a hydrocarbon product and 
has for some years been produced in the 
U.S.A. from waste ethylene gas available 
there. More recently it has been produced 
commercially in Britain and goes under the 
name of ‘ Distrene.” It resists the action 
of chemicals to a remarkable degree, and it 
has also good electrical properties, having a 
dielectric constant of 2-5 and a power factor 
of 0-0001 to 0-0003, over a range of fre- 
quencies and at normal temperatures. At 
temperatures around 90 deg. Cent. poly- 
styrene becomes semi-plastic, while at 
170 deg. Cent. it flows quite freely and is 
particularly adapted for the injection mould- 
ing process, in which it permits goods of 
intricate design to be produced, due to its 
free-flowing qualities. It may also be 
extruded to produce sheets, rods, and tubes, 
or moulded by the usual compression 
methods. The fact that it has good light 
transmission and a high refractive index 
ensures for its finished products a remarkably 
good appearance. 

An example of the ethylene polymer type 
of plastic is manufactured by I.C.I., Ltd., 
under the name of ‘‘ Alkathene,”’ which is a 
white translucent material, being both tough 
and flexible, and can be made into finished 
articles by any of the usual plastics plant and 
machinery. It has a density of only 0-94 and 
will therefore float in water. Because it is 
inert to the majority of chemicals and has 
good electrical properties it is much in demand 
in industry. Alkathene has a dielectric 
constant of 2-3, a power factor of 0-0005, and 
a breakdown voltage of 1000 per mil. 

The thermosetting plastics are up to the 
present time better known to the public in 
general than the newer forms of thermoplastic 
materials, for thermosetting plastics are to be 
found in practically every household in the 
form of door knobs, ashtrays, &c. Such 
articles are normally produced by com- 
pression moulding and in addition to this 
process the other main outlet for this type of 
plastic is in the manufacture of laminated 
material. While the producer of finished 
plastic goods buys his thermosetting raw 
material in the form of a powder for com- 
pression moulding, he may purchase his 
thermoplastic raw material as sheets, rods, 
or tubes, whichever form is the most con- 
venient for the article he has to produce. In 
producing the finished goods any apparent 
wastage incurred in the extrusion, injection, 
or compression moulding of thermoplastic 
materials is not actual wastage, since this 
can be reheated and processed again. Whereas 
with normal thermosetting plastics once the 
material has been heated to the processing 
temperature and allowed to cool it cannot be 
reshaped by further heating. Due to this 
there is more actual wastage in handling 
thermosetting plastics than occurs in thermo- 
plastic materials. 


LAMINATED MATERIALS 


Laminated plastics generally consist of 
paper, cotton, linen, fibres, &c., bonded 
together by a resin of the thermosetting type, 
i.e., either the phenolic or amino class. For 
special purposes, such as where good heat 
resistance is required, asbestos fibres may be 
used, and for some electrical purposes mica 
may be employed. In brief, for general elee- 
trical work paper grades are in use, and for 
mechanical applications, such as the pro- 


duction of gears, bearings, templates, &c., 
fabric grades give the best service. A mate- 
rial similar in some respects to a laminated 
structure is prepared by forcing the resin 
into wood, thus densifying the timber and 
creating a material which is essentially wood 
fibre reinforced by the resin. Increased 
strength being obtained by alternating the 
direction of the wood grain as in common 
plywood, such treated timber carries the 
appropriate name “pregwood.” For the 
production of laminated material in the form 
of boards a roll of the resin-impregnated 
fabric, paper, &c., is cut up into suitable 
lengths, which are piled on top of each other 
to form the thickness of board required. These 
piles of material are then pressed in a 
hydraulic multi-platen press. A cylinder or 
tube of laminated material is produced by 
wrapping the fabric, &c., round a steel 
mandrel of the required diameter until the 
desired thickness of tube wall is obtained. 
The mandrel is then rotated under pressure 
between heated rolls. 

Laminated plastics have found wide appli- 
cation in industry, being largely employed 
in mechanical and electrical engineering, as 
well as in the manufacture of chemical plant. 
Having a weight of about half that of alumi- 
nium, laminated plastics are much in demand 
where weight is of primary importance, such 
as in aircraft, ships, and trains. A specific 
laminated material known as Gordon aerolite, 
with linen reinforcement, has a_ tensile 
strength of 45,000 lb. per square inch. This 
material is produced in the form of boards 
30ft. long by 6in. wide, and is used in the 
construction of aircraft. The exceptional 
strength of such material is attained by 
specially positioning the fibres before impreg- 
nating them. It is from fabric laminated 
material and moulded  fabric-reinforced 
plastics that gear wheels are cut for use in 
many types of machinery, including that 
which has to operate under corrosive con- 
ditions. Airscrews for modern aircraft are 
now frequently produced from laminated 
plastic, and are said to resist the corrosive 
action of the atmosphere to a greater degree 
than materials hitherto employed. In the 
chemical industry much of the corrosion- 
resisting plant, pipe lines, &c., is manu- 
factured from laminated material, while in 
modern ships and trains the decorative 
panel work is commonly in laminated plastic. 
Whereas hitherto delicately coloured veneers 
and panels were produced from the amino or 
urea laminated material, which lacks the 
heat-resistant qualities of the phenolic lami- 
nated products, similar products are now 
made from bakelite—using phenolic resinoids 
—and on these veneers a lighted cigarette 
may be allowed to burn out on the surface 
without leaving a blemish. Due to its lighter 
weight and greater strength, laminated 
material is replacing aluminium in the con- 
struction of floors for aircraft. A new type 
of product, intended for strengthening wood 
members in aircraft construction, consists of 
a wood-faced laminated material, in which 
the adhesion between the wood face and core 
of bakelite is greater than the shear strength 
of the wood. The surface of such wood 
retains its natural properties and may be 
joined to other wood members by the usual 
gluing methods, while the strength of such 
timber is greatly increased by its laminated 
core. In contrast to the low bearing strength 
of wood the permissible loading of the wood- 
faced bakelite material is 25,000Ib. per 
square inch. 


MECHANICAL PROCESSING 
The main methods of producing plastic 





articles may be classified as casting, com- 
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pression moulding, injection moulding, and 
extrusion methods. 

One process of casting comprises pouring 
the resinous material, in the form of a thick 
syrup, into a mould, and as no pressure is 
used the mould may be made of lead, so that 
these moulds are much less costly than the 
highly polished steel moulds used in com- 
pression moulding. After the material has 
set in the lead mould it is transferred to a 
heated oven, in which the curing of the 
thermosetting material is accomplished. The 
method of casting is particularly applied to 
the production of rods and tubes, from which 
sections are cut to form, when machined, 
various articles. For example, ladies’ plastic 
bangles may be cut from a cast tube, then 
machined and polished ; while plastic buttons 
may be produced from cast rod, then 
machined and perforated. Casting is also 
applied to the production of “‘ organic plate 
glass,” in which the transparent resin material 
is poured to the required depth into a flat 
shallow mould. 

Compression moulding in which plastics are 
heated and pressed in hardened steel moulds 
in a hydraulic press, is applied chiefly to 
thermosetting resins, for with thermoplastic 
materials the article could not be removed 
from the mould until it had cooled. The 
mould employed may be of the “ flash” 
type, in which the required quantity of 
moulding powder, or a preformed pellet, is 
placed in the mould and the press closed. 
The maximum pressure which can be applied 
in this case is that required to produce the 
‘flash’ of excess powder between the 
“lands ” of the mould. In the semi-positive 
type of mould the upper part of the mould is 
forced by the press slightly into the lower 
part of the mould, so that the full pressure 
of the ram is exerted on the moulding. With 
some types of moulding work it is not possible 
for the lower part of the mould to contain, in 
powder form, the full amount of material 
required for the moulding, in which case the 
material is first made into tablets, or is pre- 
formed, before feeding to the presses. 

Just as up to the present time compression 
moulding has been concerned mainly with 
thermosetting resins, injection moulding has 
been connected chiefly with thermoplastic 
materials. With this method the plastic 
is heated before entering the mould, so that 
it flows easily into the mould, which is then 
cooled to solidify the plastic therein. In 
injection moulding the thermoplastic mate- 

rial is in the form of tiny fragments contained 
in a hopper on the injection machine, from 
which vessel the machine automatically feeds 
itself with the correct amount of material. 
Generally speaking, injection moulding is not 
suitable for producing mouldings having 
relatively thick sections, since the cooling of 
these in the mould is a prolonged operation. 
Also this method of moulding is usually 
unsuitable for the production of mouldings 
which are “undercut,” 7.e., those which 
cannot easily be taken out of each half of the 
mould. Nevertheless, a wide variety of 
goods is produced, at high speed, by this 
method of moulding. 

Until quite recently the bulk of plastic 
material produced by extrusion methods was 
of the thermoplastic variety, rods and tubes 
being the chief products made in this way. 
Rods are produced by extruding the plastic 
material through a die of the appropriate 
diameter, while tubes result from inserting 
a core in the die hole. Extrusion of plastics 
with good electrical properties is now 
common practice for the covering of wire con- 
ductors to replace the older multi-layer 
insulation in cable making. To an increasing 


handling thermosetting resins, and with this 
material the operation is far more delicate, 
for temperature control in the extrusion 
machine has to be accurate to avoid over- 
heating the material and thus solidifying it 
in the die. In extruding thermosetting mate- 
rials there is generally a certain amount of 
resistance, or back pressure, created by the 
cured and hardened outgoing material. 


TRANSFER MoULDING 


While the procedure adopted in the com- 
pression moulding of thermosetting plastics— 
in which powder or preformed tablets are 
placed in the heated mould and subjected to 
pressure in the hydraulic press—is generally 
well known, what is termed “ transfer 
moulding ”’ is less familiar. Transfer mould- 
ing is a recent innovation, having for its 
object the reduction 
of wear on the die 
surfaces anda lowering 
of the time required 
for the moulding oper- 
ation, in addition to 
enabling fragile inserts 
to be included in the 
moulding without 
breaking or distorting. 
Transfer moulding 
makes use of a separate 
heating pot for heat- 
ing the plastic, this pot 
being connected to 
the mould by a small 
sprue hole. In opera- 
tionthe hydraulic press 
is first closed, which 
closes and locks the 
mould, when the heat- 
ed plastic is pushed 
through the sprue hole 
by a hydraulically 
operated plunger in- 
side the heating pot. 
With this arrangement 
the plastic material 
enters the die in a 
semi-fluid state—in- 
stead of in a hard con- 
dition, as in normal 
moulding—thus reducing wear on the dies. 
One type of press designed for transfer 
moulding is a plain upstroke press with a 
floating middle platen attached to @hich is 
the electrically heated pot. The injection 
plunger is mounted in the top platen and the 
two halves of the mould between the lower 
moving platen and the middle floating platen. 
After the plastic has been placed in the 
heated pot the press is operated, which closes 
the dies, and as the middle platen moves 
upwards the plunger enters the heating 
cylinder and forces the plastic into the mould. 
With many classes of plastic work the mould 
may then be moved from the press and trans- 
ferred to a press of the ordinary type for the 
final curing between heated platens. 

In addition to the foregoing type of transfer 
press there are two other patterns, in one of 
which the dies are locked together by an 
upstroking hydraulic cylinder against a fixed 
middle platen. A heated injection pot is 
mounted on the middle platen, the pot pro- 
jecting through the platen and having a nozzle 
seating against the upper fixed die. A 
separate hydraulic vertical cylinder operates 
the injection plunger, this cylinder operating 
independently of the upstroking locking 
cylinder. On the hydraulic circuit feeding 
this cylinder is fitted a reducing valve to 
vary the pressure on the material as required. 
With the second type of press the dies are 
locked by a vertical cylinder, while the 
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extent extrusion methods are now used in 


direction from a hydraulic cylinder in the 
base of the press. In the latter type of press 
the method of loading the plastic material 
differs from those just described, in that the 
plunger operates through the bottom die 
and no separate heating pot is used. When 
this press is open and the plunger is in its 
lower position the required amount of powder 
or pellets is placed in the cavity above the 
plunger. Whereupon the ‘press is closed and 
the injection plunger operated to compress 
the powder, which, when plastic, flows 
through channels in the die impression to the 
various cavities disposed around the central 
hole. In this type of moulding a “slug ” 
(excess powder) may be formed by the 
plunger, the slug being ejected with the 
moulding. The amount of slug can be kept 











injection plunger is operated in the upward 


low by accurate measurement of the powder. 
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Fic. 1—DANIEL’S 100-TON TRANSFER MOULDING PRESS 
ARRANGED FOR DOWNSTROKE INJECTION 


There is, however, a disadvantage attached 
to transfer moulding, which is that the loaded 
dies tend to open when pressure is on them. 
When using a plain upstroke press the size 
of moulding which can be made is limited and 
is determined by the diameter of the injection 
plunger. If the projected area of the mould- 
ing is larger than the area of the plunger the 
dies will open. This problem has been solved 
by the introduction of an improved type of 
transfer moulding press. This is a 100-ton 
press, by T. H. and J. Daniels, Ltd., outlined 
in Fig. 1. In this press a fixed middle platen 
with a 100-ton downstroke ram operates in 
the upper daylight, and a 100-ton upstroke 
ram in the lower daylight. A reducing valve 
is fitted, which is capable of operating in the 
hydraulic circuit either to the upper or lower 
ram, as required. This type of press may be 
used in any one of four ways as desired : 
(1) with the dies fixed in the lower section 
and locked with the lower cylinder, at 100 
tons, the plunger is fitted to the upper ram 
and the correct pressure selected by the reduc- 
ing valve. (2) The upper die may be bored out 
to the same size as the plunger, in which 
case the heating pot may be eliminated. 
Moulding material is dropped into the cavity 
with the plunger up and the dies are closed. 
(3) The dies may be fixed in the upper section 
and the plunger to the bottom ram. (4) The 
press may be used as an ordinary double- 
daylight moulding press. 


(To be continued) 
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The Naval Armaments Vessel °‘ Flintlock ”’ 


$< —_—____—__ 


F particular interesé among the special 
craft built during the war is the naval arma- 


0 


ments vessel, the duty of which is to carry 
armaments from the shore to vessels of the fleet 
That duty calls for a 
Some six 


and from ship to ship. 
high degree of reliability in service. 


to the requirements of Lloyd’s Register and the 
Ministry of Transport. These ships were built 
to the order of the Director of Armament 
Supply for Admiralty use in carrying armaments 
and ammunition from ship to ship and ship 
to shore, and also for short coastal passages. 








NAVAL ARMAMENTS VESSEL ‘* FLINTLOCK’’ 


of these special ships were constructed basically 
to the same design, and we illustrate herewith 


the last ship, the motor vessel ‘ Flintlock,” 
which ran successful trials last July. <A 
view of the ship on trial is reproduced 


herewith. The ‘“ Flintlock’’ and her sister 
ship, the ‘‘ Matchlock,’ were both built by 








Philip and Son, Ltd., of Sandquay, Dartmouth, 





Principal particulars of the hull are as follows : 
103ft 

95ft 

20ft Sin 
oft 


Length overall ecit | Zils 
Length between perpendiculars 
Breadth moulded... ... ...  .. 
Depth moulded 


Loaded draught 8ft 5}in 
Gross tonnage ih - dter agate 187 tons 
Deadweight tonnage ... ... . 166 tons 






crew of four officers and five seamen, is arranged 
in the poop. The officers are accommodated in 
separate cabins, with a dining saloon at the 
front of the poop, the crew having two and 
three-berth cabins with a messroom aft. The 
galley is situated aft and is fitted with a coal- 
fired boiler, which supplies hot water to the 
sink wash basins, baths and shower baths. 
Separate baths with shower baths and wash- 
basins are provided for officers and crew. All 
the accommodation is heated by hot water 
radiators, which are supplied from an oil-fired 
boiler in the engine-room, a small 1 h.p. pump, 
electrically driven, being used for accelerating 
the circulation. 

The deck machinery comprises an electric 
windlass driven by a 6 b.h.p. motor fitted on the 
forecastle. Forward there is a single tubular 
steel mast and derrick, with an electric winch 
operated by a 14 b.h.p. motor, designed for 
working loads up to 14 tons with a simple 
purchase. The main hold has a length of 
43ft 9in with sparring fitted on the ship’s side 
and a ceiling over open floors. 


PROPELLING AND AUXILIARY MACHINERY 


The main propelling machinery was designed 
and supplied by Petters Ltd., of Loughborough. 
It comprises a single unit Petter 8.8.4 super- 
scavenge marine oil engine with a designed out- 
put of 280 b.h.p. at 500 r.p.m. The four 
cylinders each have a bore of 84in with a stroke 
of 13in. The cylinder block and crankcase is in 
one casting. The drawings reproduced on the 
opposite page show sectioned engine arrange- 
ments, which indicate clearly the principal fea- 
tures of the design. A general view of the engine 
in the engine-room is given in the accompanying 
engraving, while another illustration shows the 
engine-room lay-out. The bed-plate which 
carries the crankshaft has five main bearings 
and one steady bearing. A crankshaft, forged 
solid from heat-treated carbon steel, is used, 
with solid couplings at each end. The coupling 
at.the after end of the shaft carries the fly-wheel 
and the smaller coupling at the forward end of 
the shaft accommodates an extension shaft, 
from which the water circulating pump, the 
bilge pump, the lubricating oil pumps and the 
air compressor are driven. Below the main bed- 
plate is an oil sump, which extends the whole 
length of the bed-plate. The top of the cylinder 





Water ballast is carried in the fore and after 





MAIN PROPULSION UNIT 


and the last-named ship was handed over to the 
Admiralty a few weeks ago. 


Hutt Design AND ARRANGEMENT 


As will be seen from the accompanying illus- 
tration, the vessel is of the coaster type, with a 
poop and short forecastle. She was constructed 

















casing is machined to accommodate the cam- 
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ENGINE - ROOM LAY- OUT 


peak tanks and in the deep tanks forward, 
totalling 48-27 tons. The oil fuel tanks at the 
fore end of the engine-room are of 12 tons 
capacity, while the fresh-water tanks, which are 
separated from the oil fuel tanks by a cofferdam, 
are of 26-5 tons capacity. 

The accommodation, which is designed for a 


shaft, the cylinder heads and the top casing, which 
is furnished with large hinged inspection covers. 
The pistons are made of special cast iron and 
are oil-cooled; each piston carries six rings, 
four at the top and two oil scraper rings at the 
bottom of the piston skirt. 
For lubricating the main engine parts a dry 
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sump system is employed. The lubricating oil 
is drawn from a separate tank and is delivered 
through an Auto-Klean filter to the main 
bearings, the crankshaft and the big ends of the 
connecting-rods by an engine-driven pump. 
A scavenge oil pump withdraws all used oil 
from the sump and returns it through an oil 
cooler to the supply tank. In order to put the 
lubricating system into operation under pressure 
before starting the engine a hand priming 
pump is fitted. 

The controls are neatly arranged at the 
forward end of the engine and provide for 
starting, stopping and speed control. The 
main control wheel for these functions will be 
seen at the forward end of the engine and 
adjacent to it is the hand wheel for reversing. 
Above the control wheels are the tachometer 
and revolution counter, arranged on a gauge 
board, and the engine-room telegraph. The 
whole engine unit with its fabricated under- 
base has special resilient mountings. The drive 
to the propeller is taken through a Bibby 
coupling and a reduction gear, which incor- 
porates a thrust block of the Michell type. 

The lighting and power requirements of the 
ship are met by-an electric generator unit in 
the engine-room, which consists of a four- 
cylinder vertical Russell, Newbery oil engine 
with a designed output of 36 b.h.p at 1000 
r.p.m., coupled direct to a Mawdsley D.C. 
generator having an output of 20kW at 220 
volts. In the other engine-room wing is a 
further Russell, Newbery three-cylinder oil 
engine with a désigned output of 27 b.h.p. at 
1000 r.p.m., driving through a friction clutch a 
Hamworthy centrifugal type fire and ballast 
pump and a Reavell C.S.A.3 air compressor for 
auxiliary duties. Two air receivers are pro- 
vided, giving a capacity of 2} cubic feet. Other 
items in the engine-room include a switchboard 
and the fresh water pump and hot water boiler. 
The air receivers are attached to the aft bulk- 
head and on the forward bulkhead are the oil 
fuel tanks. 

We are informed that in the recent official 
trials, which were carried out in Start Bay, 
Dartmouth, with a fair swell running, satis- 
factory results were obtained and the “ Flint- 
lock ”’ attained a speed of nearly 9 knots. 








Irrigation of the Kalahari 





THE development of the Kalahari water 
resources can have little or no effect on 
the climate of the rest of Southern Africa, 
according to the report on the Kalahari expe- 
dition tabled in the House of Assembly recently, 
by the Minister of Lands, Senator A. M. Conroy. 
Mr. L. A. Mackenzie, the irrigation expert who 
accompanied the expedition, in his report 
states that although large-scale development to 
utilise the water of the rivers of.the Kalahari 
must await the results of full investigation of 
many factors, that did not mean that certain 
irrigation schemes might not be developed. 
The report recommends that instead of attempt- 
ing by questionable ways to increase the actual 
precipitation over this continent, it would be 
better to adopt measures to make that major 
portion of the annual rainfall do some useful 
work on the way back to the atmosphere. 
Damming or diverting the rivers of the Kalahari, 
the report says, would make very little difference 
to the quantity of moisture presently returning 
to the atmosphere over the interior and would 
probably have a negligible influence ori the 
climate of the rest of Southern Africa. 

In view of the flatness of the terrain, damming 
of the rivers anywhere in the Kalahari for the 
purpose of large-scale conservation or regula- 
tion of run-off, besides being prohibitively 
expensive, would result in the inundation of 
extensive areas of valuable land and forest and, 
moreover, would probably assist in the forma- 
tion of further swamps. Such conservation or 
regulation works as may at some later date be 
required would have to be constructed near the 
source of the rivers—that is, in the uplands of 
Angola, 





Transport in Poland 





In May a joint mission, representing the 
European Central Inland Transport Organisa- 
tion and the European Coal Organisation, went 
to Poland at the invitation of the Polish Govern- 
ment. We reprint below extracts from the 
report prepared by the E.C.I.T.O. representa- 
tive, which indicates the nature of the problem 
of reconstruction of communications facing the 
Polish Government. 


GENERAL INFORMATION 


Before going to Poland I had been told that 
the damage to transport communications and 
facilities in that country was very extensive. I 
was therefore expecting to see evidence of great 
damage. I was, however, extremely surprised 
to find how extensive the damage actually was. 
There seem to have been virtually no railway 
bridges, for instance, which were not destroyed. 
Practically all signal and tele-communication 
stations and services had been completely 
destroyed. The permanent way appeared to 
have been destroyed in many places where it 
was most difficult to repair. Important mar- 
shalling yards were completely destroyed. A 
very large number of stations and station 
buildings were destroyed. In the ports there 
are virtually no warehouses left that have not 
been completely destroyed ; 90 per cent of the 
port equipment had been either destroyed or 
taken away, and in the case of Gdynia, exten- 
sive damage had been done to the quays and 
a large number of block ships scientifically 
placed in the fairways in order to cause obstruc- 
tion to navigation. 

The Polish Government has, huwever, accom- 
plished considerable works of reconstruction to 
essential communications, most of which are of a 
temporary nature. This work must have been 
accomplished under very great difficulties, such 
as supply of material and provision of the 
necessary skilled labour. 

There is no doubt whatsoever that there is an 
immense task of reconstruction of transport 
facilities in front of the Polish nation. This 
task must be as great if not greater than any 
other country in Europe. They are undoubtedly 
in urgent need of all possible help which 
E.C.I.T.O. can give to them in this work. 

There are many difficulties in Poland which 
I have not mentioned in this report, since I 
have confined it exclusively to transport 
matters, but such major items as shortage of 
food, housing and clothing, I think, should be 
mentioned, as they indirectly affect the trans- 
port situation and greatly hamper the Polish 
nation in their programme of reconstruction. 


RAILWAys 


Apart from Polish requirements in rolling 
stock, the main items of equipment which are 
most urgently needed are bridging equipment, 
to take the place of the temporary wooden 
bridges (which in most cases limits the track 
to one-way traffic), and locomotives, of which 
there is a great shortage in Poland. The 
Minister of Communications particularly 
stressed the need for powerful locomotives. 

The Poles are making great efforts to recon- 
struct their railway system. They have made 
considerable progress in this work, but there is 
a great deal still to be done. Due to the new 
frontiers of Poland, the potential length of rail- 
way lines (when they have been repaired) is 
considerably longer than those in Poland in 
1939. The Poles will therefore automatically 
require more locomotives and rolling stock 
than they required in 1939, and it appears that 
their wagon and locomotive population in 
1939 cannot therefore be taken as a basis for 
their present needs. 

Most of the bridges which have been repaired 
are temporary wooden structures carrying a 
one-way track. At the moment, line capacity 
does not appear to be a limiting factor, owing to 
the limitation in the ‘‘ goods offering.” In the 
near future, however, if the “‘ goods offering ”’ 
should increase, line capacity may well con- 
stitute one of the main bottlenecks. 





The present capacity for repair of wagons and 





locomotives is considerably less than that 
necessary to meet the demand for repair of 
damaged wagons and locomotives now in 
Poland. The Poles have, however, made con- 
siderable progress in organising both wagon 
and locomotive repair shops. They have also 
begun to manufacture locomotives. 


Ports 


At the port of Danzig great damage has been 
done. There are practically no warehouses 
standing. Port facilities, such as cranes and 
handling gear, have nearly all been badly 
damaged or taken away. There is only one 
grain elevator working. There is also a great 
shortage of tugs and small harbour craft. 

The rail clearance facilities from this port 
have been repaired and reconstructed, so that 
they do not constitute any limitation to move- 
ment through the port. In fact, it appears that 
the rail facilities are capable of accommodating 
considerably more traffic than that which can 
be moved at the moment through the port, due 
to other limitations. 

The quays at Danzig are virtually un- 
damaged. All fairways are now clear and there 
is no obstruction to navigation. There appears 
to be a fairly consistent draught throughout 
the port of approximately 28ft. But there are 
many excellent quays lying idle due to lack of 
equipment and port facilities. One of the 
greatest difficulties which the port authorities 
have had to overcome in the past has been the 
lack of labour, and in particular lack of skilled 
labour. This difficulty is still present, but is 
improving quickly. 

The port of Gdynia appears to have been 
more extensively damaged than Danzig. There 
is very little warehouse space which has not 
been destroyed. A high proportion of the port 
equipment and facilities, such as cranes, 
elevators, &c., has been badly damaged or 
removed. In many places the quays have been 
badly damaged, and in some instances have 
been destroyed to such an extent that several 
basins appear to be almost beyond repair. 
Some of these basins have not yet been demined. 
There are several block ships which have been 
sunk in the fairways, including the German 
battle cruiser ‘‘Gneisenau.’”’ Most of these 
block ships have been partially removed, but 
some of them still constitute a hazard to 
navigation. Work is, however, progressing 
quickly. 

There are, however, a number of excellent 
undamaged quays, which are lying idle due to 
lack of port equipment and facilities. There is 
no doubt that if additional port equipment and 
facilities could be provided and installed, the 
capacity of this port also could be increased 
considerably. 


INLAND WATERWAYS 


I was not able to visit to Oder in the time 
available, but I received some information from 
the Minister of Navigation and Foreign Trade. 
He stated that there were very few barges 
remaining in operation on the Oder—about 
sixty 500-600-ton barges and about twelve 
tugs. Due to obstruction to navigation such 
barges as were plying were limited to a load of 
200 tons per barge. There are many sunken 
barges, and work is progressing on their salvage. 

Before the war the water level of the Oder 
was controlled from two large reservoirs by a 
series of complicated machinery installations 
and power houses. Those installations have 
been destroyed beyond repair and replace- 
ment installations will probably take eighteen 
months to erect. Until that time the water level 
of the Oder cannot be effectively controlled. 


REQUIREMENT FOR TRACTORS 


The Vice-Minister of Industry stated that 
one of the main potential limitations to raising 
more coal to the surface in the Polish mines was 
the shortage of pitwood. Most of the require- 
ments for pitwood can be obtained from their 
own forests, provided the timber can be moved. 
There are not, however, the necessary tractors 
available for this purpose. He requested there- 
fore that E.C.I.T.O. would assist Poland in 
obtaining at least 500 tractors of over 100 h.p. 





to be used for this purpose. 
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Fat Eastern Engineering Notes 
(By our own Correspondent) 


THE announcement that the famous American 
engineer, Dr. J. L, Savage, designer of the 
Boulder dam, has submitted to the Chinese 
Government an official report on the proposal 
to build a huge dam in the Yangtze Gorges, has 
directed the attention of Chinese officials and 
the now numerous young Chinese scientists to 
the possibilities of developing hydro-electric 
power in China, There is great enthusiasm for 
any scheme for the control of the vast volumes 
of water that flow through the gorges. 

Some of that enthusiasm is due to the rever- 
ence in China for any proposals for engineering 
and economic development that had been made 
by the revolutionary hero, Dr. Sun Yat Sen. 
Practical engineers, with experience in China, 
realised that many of Dr. Sun’s grandiose engi- 
neering schemes, published about thirty years 
ago, were not likely to be carried out until the 
political unrest had disappeared and huge sums 
of foreign capital were available to finance his 
projects. But Dr. Sun’s promise that enormous 
quantities of hydro-electric power would be 
generated in the gorges, if his plans were carried 
out, made that particular scheme more popular 
than perhaps any of the others in influential 
circles in China. As often happens, the diffi- 
culties of developing water control were under- 
estimated by enthusiastic supporters of the 
scheme. There was the vague idea that, when 
once the capital expenditure on the dam and 
equipment had been financed, electric power 
would cost nothing. 

It is now a great step forward to have some 
definite data available, especially when it has 
been prepared by an experienced and famous 
expert, Dr. Savage’s proposals included the 
construction of a great dam, 200 m high, right 
across the gorges and situated about 15 km up 
the river above Ichang. The estimated hydro- 
electric power would be generated by ninety-six 
units of 110,000 kW each, giving a total output 
of 10,560,000 kW. ‘There would be also house 
service units. It is of great interest to have this 
estimate of the enormous quantity of power 
available in the gorges. Dr. Sun’s figures were 
guesswork ; Dr. Savage’s estimates are based 
on facts and his own experience. 

The Yangtze Kiang River is notable for its 
great difference in level, especially in the gorges, 
at different periods of the year. When the snows 
melt on the Himalayas, where the river com- 
mences its long journey of over 3000 miles to 
the sea, there is a great onrush of water, which 
periodically has caused terrible floods over the 
Great Plain of Central China. Only crude 
methods of dealing with the peril have hitherto 
been used. Earthen dykes have been built 
along the banks of the river; a particularly 
heavy rush of water found the weakest place 
in the long length of dykes, with the result that 
millions of people were rendered homeless. In 
1934 the floods submerged a flat area the size 
of England to a depth of 15ft. 

The official figures for the Yangtze River 
record a difference for the highest and lowest 
levels of the water in some places of 60 m; 
it is by no means unusual to have a difference 
in one year of 30 m. This big difference has 
made navigation through the gorges hazardous. 
An additional peril is the rocky nature of the 
river bed in the gorges with some rocks above 
low-water level, but many always dangerous, 
causing whirlpools. The Chinese pilots were 
experienced and clever, but the loss of life, 
vessels and cargo has always been very great. 

In order to improve navigation Dr. Savage 
proposed to build a large tunnel and a vertical 
shaft, so that vessels up to 10,000 tons could 
be lifted to a higher level behind the dam. 

Massive gates at the dam would control the 
water level, arrangements being made to deal 
with excessive flood water. The scheme included 
benefits such as irrigation, water supply, &c. 
The estimate for the cost of construction of the 
dam and the equipment for the power plant 
amounted to one billion U.S.A. dollars. It was 
stated that three years would be needed for 
further investigations and designs, and ten 
years for construction work. There would be 


after construction had commenced. An inter- 
esting feature of the scheme was the proposal 
to use half of the generated power to manu- 
facture fertilisers. For centuries the’ silt 
deposited by the disastrous floods fertilised the 
land, but as floods are to be avoided, chemical 
fertilisers will be needed to improve production, 

The present position is that the U.S.A. Bureau 
of Reclamation has signed a contract with the 
Natural Resources Commission of China, so 
that exhaustive studies of the scheme may be 
made. There are now at work investigation 
parties on the site and data is being collected 
from every possible source. A number of young 
Chinese engineers have been sent to the U.S.A. 
in order to obtain practical experience and to 
assist in preparing designs. There can be no 
doubt that the Chinese have been greatly 
impressed by the remarkable success of the 
T.V.A. scheme in America and have every con- 
fidence in the designer of the great Boulder 
dam. Beyond all other considerations in the 
minds of the Chinese has been the belief that 
America can provide the huge loans needed to 
finance the schemes. The pioneer work of 
British engineers in connection with dam con- 
struction and water control in Egypt has been 
overshadowed in Chinese minds by the great 
works constructed in the U.S.A. during the 
last quarter of a century. But if Britain had 
been in a position to finance the loans needed, 
there might have been some approach to British 
engineers. 

It has been found to be necessary to modify 
the original scheme for water control in the 
gorges, probably because of the difficulty of 
financing Dr. Savage’s original scheme. The 
new plan proposes a 1,500,000-kW plant for the 
initial stage, with arrangements for enlarging 
the output as soon as financial conditions permit. 
It seems fairly obvious that, so far as the genera- 
tion of hydro-electric power is concerned, it is 
wise to increase production gradually. Even 
if half of the enormous output included in the 
original scheme, viz., rather more than 
5,000,000 kW, were absorbed in the manu- 
facture of fertilisers, it is practically certain 
that it would be many years before the balance, 
say, 5,000,000 kW, could be absorbed for other 
purposes. 

The densely populated areas and the large 
industrial centres in Central China are too far 
away from the site of the dam in the gorges 
for the economical transmission of power. In 
order to dispose of the load of 5,000,000 kW 
in ten years’ time, there would have to be a 
tremendous increase in mechanised industries 
in the three cities, of which Hankow is the best 
known, which are situated at the junction of 
the Han River with the Yangtze Kiang. It 
needs transmission over a distance of 600 miles, 
practically twice the length of what is considered 
practicable, if any big demand for power on 
the existing industrial centres is to be satisfied. 
There may be some possibility of developing 
metallurgical industries, not far from the site 


jof the dam, in addition to the manufacture of 


fertilisers. It is known that in the interior of 
China, hundreds of miles inland above the dam, 
there are mines awaiting development, and some 
that have been in production for some years. 
During the Japanese invasion, the Chinese 
and their foreign advisers made strenuous 
efforts to produce power for the munition 
factories in the unoccupied areas in Szechwan 
Province, in which is situated Chungking, 
the nerve centre of the Chinese resistance 
efforts. Two hydro-electric plants of 3000 kW 
and 850 kW were put into operation in 1943 
and 1940 respectively to meet some of the 
demand. Although of small output, they were 
most important demonstration plants, and were 
seen by large numbers of Chinese officials, who 
were greatly impressed by the simplicity of this 
method of utilising the energy of flowing water. 
The result has been that seven other hydro- 
electric schemes, in addition to that in the 
gorges, are to be put in hand by the Chinese 
Government. The largest are situated in 
Szechwan Province, where the Yangtze and 
its tributaries fall in level rapidly. The Kwan- 
Hsien scheme envisages an initial output of 
120,000 kW and an ultimate output of 





some power available at the end of six years 





240,000 kW. ‘The Lung Chi Ho scheme pro- 









poses an initial output of 30,000 kW and a final 
output of 70,000 kW. In each of the south- 
eastern provinces of Kwangtung—in which the 
industrial city Canton is situated, 100 miles up 
river from Hong Kong—and Kwangsi there 
will be hydro-electric plants of 40,000 kW. In 
the interior province of Yunan a plant of 
60,000 kW is to be erected. It was in Yunan 
that the first hydro-electric plant in China was 
erected about thirty years ago by a British firm. 
Coolies carried the heavy equipment for 
hundreds of miies up the steep mountain paths, 
wide enough only for single file, to the site of 
the station. It was only in China that such an 
amazing feat of human endurance could have 
been possible. 

The possibilities of hydro-electric production 
in China and South-East Asia are enormous, if 
consumption can be guaranteed. While we 
can blame the Japanese for the horrors of recent 
years in the Far East, we must admit, and even 
admire, their energy and enterprise in connec- 
tion with the development of hydro-electric 
power. In Japan the proportion of the potential 
water power in the country that was utilised 
was greater than in any other country in the 
world. In Formosa they developed 250,000 kW 
during their occupation. They made plans to 
develop 5,000,000 kW along the Yellow River 
during their occupation of North China. All 
of these schemes have made the Chinese power- 
minded, and we may be sure that they will do 
their utmost to increase as rapidly as possible 
the production of electricity in China, for they 
are determined to have mechanised industries. 
Every post from various parts of China brings to 
the present writer expressions of this determina- 
tion in the minds of his Chinese correspondents. 








Association of Supervising 
Electrical Engineers 


THE Association of Supervising Electrical 
Engineers inaugurated a diploma scheme in 
1945, following an investigation into a sugges- 
tion, made by Mr. H. W. Swann, M.LE.E., 
H.M. Senior Electrical Inspector of Factories, 
in his address to the Association in 1941, that 
some test was necessary which would ensure the 
competency of the engineer in the electrical 
work for which he is responsible. The scheme 
provides for the award to the candidates who 
pass the whole of the examination of a diploma, 
indicating a standard of ability in electrical 
installation or maintenance work, or both. 
Endorsements indicate a candide.te’s possession 
of any or all of certain special qualifications 
over and above the basic requirements, and 
credits are awarded for high proficiency in 
special subjects. The object of the scheme is 
not only to encourage and reward the endeavour 
of those who desire to advance in the industry, 
but to provide the employer with a proof of 
ability in matters on which he expects to rely 
upon his employee’s understanding and judg- 
ment. Such evidence of practical and tech- 
nical ability will, it is pointed out, be of assist- 
ance to the non-technical employer. The 
standard for award of the diploma is necessarily 
high. There are two parts to the examination. 
Part I is a question paper intended to be 
answered in writing at the candidate’s home or 
elsewhere, and an oral examination conducted 
at a centre on the written answers. Part II 
is also an oral examination, and it deals with 
practical and technical subjects, section ‘‘C”’ 
being designed to bring out those special quali- 
fications which may lead to endorsement of the 
diploma with honours or credits. The diploma 
has been named the Swann Diploma, by per- 
mission of Mr. H. W. Swann. The first examina- 
tions were held at centres in Glasgow, London 
and Manchester on May 29th and 30th, 1946. 
The report of the examiners, of whom Professor 
R. O. Kapp, B.Sc., M.I.E.E., is chief examiner, 
indicates that the scheme fills a long-felt 
necessity, and that its basis is most satisfactory, 
as it gives that individual attention which 
is so necessary in an examination based on 
practical experience. It is expected that the 
next examination will be held in May, 1947, 
and a public announcement about it will be 





made shortly. 
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RIVAL UNIONS 


THE announcement last week by the 
London Passenger Transport Board that it 
would not continue in its service in certain 
grades any employee who was unwilling to 
join the Transport and General Workers’ 
Union raises again controversial issues and, 
if it survives a promised legal assault, bids 
fair to have repercussions in many other 


reports in the daily Press, another rival 
union, non-political, called the National 
Passenger Workers’ Union, was formed in 
1938 and attracted a number of the Board’s 
employees into membership. That union is 
no longer to be recognised. The Board’s 
decision is prompted by the fact that all 
previous agreements affecting the various 
matters bound to arise between the manage- 
ment and employees have been made with 
the larger union. They are not binding on 
the smaller one or upon its members. Thus 
if any considerable number of employees 
were to join the latter the basis and, indeed, 
the whole machinery for free agreement 
between the Board and its employees would 
become endangered. 

It scarcely needs to be pointed out that 
the decision to withhold recognition from the 
N.P.W.U. is primarily based, not upon any 
arguments of human right or wrong, but 
upon sheer hard-headed practicality. The 
Board, no more than any other employer in 
this country, could welcome the growth of 
two naturally hostile unions, each claiming 
to protect the interests of the same grades of 
employees. For, apart entirely from the 
extra difficulty of negotiating with two 
unions instead of one, recent history in the 
United States shows that inter-union jealousy 
can be a fruitful cause of strikes and other 
labour troubles. Yet human nature can 
hardly be thus wholly neglected. The actual 
men involved, and particularly the affronted 
union, are bound to hold views wholly 
different from those of the Board. Nor, it 
must be remembered, is the N.P.W.U. the 
only “minor” union now existing in the 
country. Only a few weeks ago, for instance, 
a similar non-political union was formed for 
road haulage operators. Every such body 
will feel its interests affected. The whole 
principle, too, of the “closed” shop is 
invoked. These minor unions and these 
many workers who have hitherto refused to 
join any union will argue that it is an undue 
interference with human freedom of choice 
to insist that employment be conditional 
on membership of a given body, more particu- 
larly when that body is associated with a 
political party that is not approved. Sym- 
pathy cannot be withheld from such a case. 
Against them, in alliance with the Board, 
and apparently the instigator of the present 
move, there is the established union claiming, 
incontrovertibly, that it is due to its repre- 
sentations and actions in the past and present 
that conditions of work and rates of pay are 
what they are and that it is palpably unfair 
that individuals or the members of lesser 
“upstart ’’ unions should enjoy advantages 
without supporting the powerful body that 
obtained them. Nor can another motive for 
hostility be neglected. No established union 
could view wholly without fear the begin- 
nings of arival. For the split in labour ranks, 
were the latter allowed to grow powerful, 
might well weaken the power of labour as a 
whole vis-4-vis the employer and thus under- 
mine a position built up by decades of effort 
and conflict. 

But, whichever side they favour, those who 
are disbelievers in the efficacy of force to 
promote anything better than a temporary 
solution of a problem will find it hard to give 
approval to union methods of forcing upon 
employees unwilling membership, however 





places. For, as everyone now knows through 


strong they feel their case to be. To win over 








rather than to compel should surely be their 
object. For if members remain dissatisfied 
with union actions no cries of “ solidarity ” 
nor repeated applications of disciplinary force 
can suffice to prevent an eventual break. No 
one, least of all employers, would welcome 
the confusion that must follow should loyalty 
to the established unions be seriously dis- 
turbed. But the spate of unofficial strikes, 
uncountenanced by union executives, no 
less than the growth of such a union as the 
N.P.W.U. are surely symptoms of dissatis- 
faction among the rank and file of the estab- 
blished unions. What may lie at the basis 
of the trouble the unions themselves are best 
fitted to discover. To the outsider it seems 
that surer means are needed by which mal- 
contents can bring their opinions to bear with 
greater effect upon the actions and policies of 
the union executives. It is possible that 
organisations built to fit the needs of some- 
what turbulent pasts may be proving less 
suitable to an age in which the unions have 
become respectable and are recognised by 
Government, employers and the public to be 
institutions contributing powerfully to the 
stability of the nation. 


The Misuse of History 

It may be a moot point whether bistory 
repeats itself—or only the historians them- 
selves—but one thing at least is certain, that 
history belongs to the period in which it was 
enacted and cannot be transferred to 
another. It must be projected on the back- 
ground of the past ; never on the background 
of the present. We may amuse ourselves by 
picturing a “ Yankee at the Court of King 
Arthur ” or discussing what use Drake would 
have made of a single destroyer or Wellington 
of a tank, but we shall get no enlightenment. 
Every historical period is the child of the 
periods that preceded it, but its virtues and 
its vices are proper and peculiar to itself. 
If we desire to measure them, we must do 
so with their own scale, not with the scale 
of to-day. We must change the scenery with 
the actors. That is clearly true of sheer 
facts; it is not less true of emotions. To 
this day there are people who are stirred to 
religious rancour by the massacre of St. 
Bartholomew or moved—one way or the 
other—by the insurrection of Wat Tyler or 
the march of the Chartists. These things 
belong to their own times and their own con- 
ditions. They should not be allowed to play 
upon our emotions to the extent of affecting 
our present actions and thoughts. We may, 
with profit, contrast the past with the pre- 
sent; but we should do so with emotional 
detachment. 

It is easy thus to moralise, but the flesh is 
weak. ‘‘ The evil that men do lives after 
them.”’ There are even those who with 
“ patient search and vigil long ”’ treasure up 
ancient wrongs and make of them a whip 
with which to chastise the present, or a fire 
to boil up new anger. Against such some 
Labour leaders have found it necessary in 
recent weeks to utter a caveat. They have 
told their followers—miners in particular—to 
concentrate their thoughts upon the good 
future and not to allow past bitterness to 
fiavour their cup. It may seem strange that 
such admonition is called for in an industry 
that is already nationalised and will shortly 
be operated by the State, but ill-opinions 





fostered for many years until they have 
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grown into convictions die hard. Mining is a 
dog with a bad name, and it will be no easy 
task, a8 Mr. Shinwell is finding, to save it 
from the gallows. Whether its reputation as 
2 craft can be restored under State owner- 
ship or whether it is for ever damned, no one 
can say. But one thing at least is certain, as 
the Minister sees clearly, that the bitterness 
engendered by the misapplication of mining 
history must be eradicated. No easy matter. 
Bitterness clings to the tongue. 

There are some people so distrustful of 
history that they will have none of it. They 
concentrate on the present and a short future, 
and find neither interest nor value in the 
progressive steps by which the present has 
risen from the past. Many engineers are 
numbered with them. Yet if history is no 
more than a record of successive events, who, 
more than the engineer, needs to be an his- 





torian. Many of the curves he draws are 
but graphical histories, only that his periods 
may be no more than fractions of a second— 
as when he studies the propagation of flame 
in a cylinder—or but a few years—as in 
natural tests of corrosion—instead of cen- 
turies. If he, or his business partners, wants 
to peer into the future, he lays down curves 
of the successive events of seconds, minutes 
or years, and by extrapolation casts a shadow 
of coming events. Yet here also misuse may 
mar the value of history. Do scientists never 
lay down a guess-work curve amongst their 
dots and allow their prejudices to dictate its 
form ? Or does not, sometimes, the old engi- 
neer say to the young, ‘‘ My boy, we tried 
that fifty years ago, and it won’t work,” 
forgetting, as the miners seem to have been 
doing, to measure the past with the scale of 
the past ? 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


CENTRIFUGAL PUMPS 


Srr,—I was interested to read Mr. Fifield’s 
letter of August 10th, commenting on my paper, 
‘Centrifugal Pumps: An Alternative Theory.” 
I can fully appreciate Mr. Fifield’s point of view, 
as I had the same experience when leaving 
university. I had carefully read the recom- 
mended books on hydraulics and found these 
books entirely satisfactory for the purpose of 
passing examinations. When, however, I 
entered a design office, I was told to forget all 
the textbook theories of centrifugal pumps and 
to base design on manufacturing experience. 
The designer’s problem is to design several 
thousand pumps a year with efficiencies to meet 
competition and with sufficient accuracy of 
dimensions to avoid expensive rectification after 
the first test. A formula to meet these demands 
could only be obtained by detailed analysis of 
vast numbers of machines, a different proposi- 
tion from testing a few laboratory models. To 
a designer only one thing matters. Does the 
formula fit the facts ? Will it forecast accu- 
rately the characteristics of an unknown size 
of pump ? The designer’s livelihood, the repu- 
tation of his firm, and, most important of all, 
the satisfactory operation of a power station, 
waterworks or mine depend on an accurate 
forecast of the performance of a machine as yet 
unmade, The designer cannot therefore accept 
blindly any textbook data. He must base his 
work primarily on his own experience of the 
machines. passing through his hands, aided by 
very cautious interpretation of published 
research. I am not aware of any pump designer 
working to textbook theories, and I deplore the 
vast gulf between academic teaching and reality 
in this particular subject. 

For someone interested in centrifugal pumps, 
one of the best textbooks is Dougherty, ‘“‘Centri- 
fugal Pumps ”’ (1915). Until about 1940 this 
book, in my opinion, was unsurpassed. More 
recent books which I would strongly recom- 
mend are :—Wislicenus’ article in Mark’s 
“Handbook ” (McGraw-Hill) ; Professor Addi- 
son’s latest edition of ‘‘ Applied Hydraulics ”’ ; 
and Church’s “Centrifugal Pumps and 
Blowers ’’ (John Wiley). 

These books, however, do not give the curves 
of empirical factors used in design. These can 
only be obtained by patient plotting of a vast 
number of machines, together with exhaustive 
trials of systems of analysis, until a consistent 











interpretation is found. This information is, 
of course, in the possession of the designers. 
Examples on design in textbooks are normally 
intended for students’ exercises and examina- 
tions only. This criticism of textbooks refers 
primarily to the centrifugal pump theory 
sections. 

In view of the above, I put foward my new 
theory as a sincere attempt to reconcile 
academic teaching, as seen in textbooks, and 
practice, as observed over the last twenty years. 
I had hoped to dispel some of the secrecy which, 
in the past, has surrounded pump manufacture 
and to assist the writers of textbooks on the 
subject by putting forward openly and clearly 
the information that is possessed by the 
designer. I am fortunate in being employed 
by a firm that is willing to permit publication of 
such knowledge in the general interest. 
Another example of such publication of manu- 
facturer’s experience is seen in my paper 
‘* Efficiency and Cavitation of Fluid Machines.” 

As these papers are now in the written dis- 
cussion stage, it will be appreciated that I am 
not in a position to enter the technical discussion 
until the Institution of Mechanical Engineers 
has had opportunity to publish the com- 
munications. 

"I do, however, appreciate the hospitality of 
these columns in permitting me to put forward 
in complete frankness the point of view of the 
designer. 

H. H. ANDERSON. 


Alloa, Scotland, August 28th. 

[The attention of readers interested in this 
subject is directed to the penultimate para- 
graph of this letter. The closing date for the 
receipt of written communications on Colonel 
Anderson’s paper by the Institution of Mecha- 
nical Engineers is September 30th next. It 
would clearly be improper to permit technical 
discussion in these columns until after that 
date.—Eb., THE E.] 





ADVERTISEMENTS 


Srr,—The value of advertising is not called in 
question nowadays, and it is doubtful whether 
the old Italian proverb, Al buon vino bisogna 
frasca—a, good wine needs no bush—is as 
truthful now as when it was first indited. It 
is not this consideration, however, that now 
inspires me to write, but rather to suggest that a 








subtle change in the nature of advertisements 
has been taking place for some time, which in 
itself raises the question as to whether engineers 
themselves are also changing. Such advertise- 
ments as “all the best engineers use some- 
body’s packing” would not appeal to-day 
because of its obvious lack of truth, whereas to 
be told that an article offered for sale for a few 
pence was worth a guinea would probably only 
engender a feeling of disgust. The average 
engineer would say, I think, that a truthful and 
reliable advertisement was the only one that 
would be likely to attract him. Yet the plain 
straightforward advertisement of forty or fifty 
years ago seems going out of favour, and no 
longer does the machine tool builder merely 
reproduce a photograph of his latest product 
with some salient particulars calculated to give 
all the information a potential purchaser would 
require, but he considers it is necessary to 
resort to some other expedient to whet the 
curiosity to a degree sufficient to ensure a 
request for further details by post. Does this 
in itself betoken some change in the make-up 
of the engineer ? 

If the advertisement pages of your journal 
and its contemporaries are scanned critically, 
readers will probably be surprised at what they 
discover. I can well imagine the amazement 
with which one of our forbears would have 
rubbed his eyes as he saw depicted an attractive 
landscape, including some of those delightful 
thatched cottages which are so unlike the 
modern prefabricated home, for the illustration 
is assuredly unlike the engine it advertises. 
Under a heading ‘‘ Shipbuilding Through the 
Ages’’ he would discover a most realistic 
picture of an old-world ketch, from which he 
might be justified in expecting at least an 
advertisement of some shipbuilder. But, no! 
The illustration is merely to make him take 
an interest in some special metal with desirable 
qualities. Factory inspectors and others have 
done their best to warn operatives of the danger 
inherent in dermatitis, and when there is 
encountered a photograph of a pleasing damsel 
holding out her hands appealingly as she says 
‘Protect your hands,” it might be imagined 
we are looking at something inserted by a 
benevolent Government Department instead 
of an advertisement of an application calculated 
to prevent the malady. There may be some 
subtle connection between an itinerant street 
musician turning the handle of a barrel organ 
—on which sits an unfortunate little monkey-- 
and grinding, but no possible link can be fore- 
seen between the dead donkey pathetically 
illustrated and the air compressor which it 
purports to advertise, until we look into it 
further, when, having our curiosity aroused 
by the question, ‘‘ Ever seen a dead donkey ?”’ 
we are then informed that a dead donkey is as 
rare as a scrapped air compressor of a certain 
make. The field of natural history is further 
tapped and under the well-known proverb 
‘* Even a worm will turn,” we are not surprised 
to see a fine fat worm wriggling round an easily 
recognised worm wheel. 

Having explored the subject thus far, there 
will be no need to experience a shock when we 
come to the grotesque, and are confronted with 
an impossible man riding an impossible steed, 
and proceed to learn that the managing director 
rides to work on a horse for no other apparent 
purpose than to say he has wasted so many 
hours in an uncomfortable experience in order 
to point the moral that the use of hand tools 
when power tools are available is as much a 
waste of time and money as not availing one- 
self of modern means of transport. Incidentally, 
it is hard to find the name of this particular 
advertiser, as it is only included in very small 
print. Is this another indication of the times 
in which we live ? But when it comes to the 
crudest of doggerel, I begin to wonder whether 
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the descent is not too great, and to ask if engi- 


neers really like such things. Would we not 
prefer some of the plain straightforward appeals 
of the past ? Probably enough examples have 
been taken to indicate the present trend. 
If it is apparent that the nature of advertise- 
ment is definitely undergoing a change, the 
question obviously arises as to the cause. I 
wonder whether it points to the fact that the 
engineer himself no longer lives. in a world 
apart, having a one-track mind, existing entirely 
for his profession, or that he has developed a 
wider vision, as perhaps may be further indi- 
cated by his increasing leaning towards 
coloured advertisements ? The suggestion that 
engineers take no interest in the everyday of 
life, hold aloof from the political world and are 
generally an unsociable section of the com- 
munity may have to go the way of many false 
rumours, for if he has to have his fancy tickled 
and his imagination stirred before he purchases 
some new equipment for his factory, may it not 
be inferred that he is growing more like his 
unprofessional neighbour ? It has often been 
mooted, Sir, that if engineers busied themselves 
more with questions of local administration, 
politics and the general activities of the com- 
munity they would more readily improve their 
own professional status. The idea that his 
modified taste in advertisements bespeaks a 
widened horizon in the mind of the engineer 
might therefore be one that suggests an advance. 

Can I hope that it is so ? ; 
JEORGE W. TRIPP. 

Bromley, Kent, August 30th. 
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Guide de la Documentation en Suisse. Second 
edition. The Swiss Association for Documenta- 
tion, Ziirich. 1946. 4.50f.—The first edition of 
this Guide appeared in 1942 and became 
exhausted far more rapidly than was antici- 
pated. Swiss library research workers, restricted 
owing to the war to resources within the 
country, found the Guide of value, since it 
quotes collections containing literature lacking 
in the large Swiss scientific libraries and which 
could not be included in the general catalogue 
of the Swiss National Library. The new edition 
quotes 227 documentation centres, arranged in 
subject order. Name, subject and place 
indexes, together with a list of users of the 
decimal classification, facilitate use of the Guide. 
The introduction includes articles on the Swiss 
Association for Documentation, the Swiss 
Association of Librarians, the General Cata- 
logue and Information Service of the Swiss 
National Library, documentation terminology 
(in three languages), standardisation of docu- 
mentary aids, and finally bibliographies of 
publications of Swiss authors on documentation, 
bibliography and decimal classification. 





The L.M.S. at War. By George C. Nash 
(G. C. N., of Punch). Published by the L.MLS. 
Railway. 5s.—As the largest of the British 
railways, with a staff mustering a quarter of a 
million strong, the L.M.S. was of necessity cast 
for a major part in the nation’s war effort. In 
a handsome volume, Mr. Nash tells how such 
marked phases of the war as the evacuation of 
the children, Dunkirk, the 1940—41 blitz, and 
D-Day affected the L.M.S; while further 
chapters deal comprehensively with diverse 
activities, ranging from the building up and dis- 
persal of stores to the repairing of aircraft. 
The treatment is entirely non-technical, as 
witness Chapter VIII, ‘“‘The Tools That Did 
the Job,” in which not so much as a mention 
is made of those incomparable weapons of war 
the ‘‘ Stanier ” Class ‘5 P 5 F” general utility 
4-6-0s. But for all that the volume will be 
treasured by L.M.S. men and women, as well 
as by numerous well-wishers of the British 


Lodge.” The extreme probability is that he 
acquired the lease of “ Eagle Lodge” in 


other, to give vacant possession prior to 1840, 
since in January, 1840, he is to be found at 
Finsbury Pavement, London. 


from becoming worn out of memory if we 
refer to the patents granted him between the 
years 1811 and 1843. The ascription of these 
patents to Samuel Brown of the gas vacuum 
engine is the more credible for the reason 
that inventors of this name are easily segre- 
gated, there being throughout the relative 
period, three other Samuel Browns :—Samuel 
Brown (a naval officer, later Captain Sir 
Samuel Brown, R.N.), who, instrumental in 


OX the south side of Old Brompton Road, 
almost opposite its intersection with 
Gloucester Road, there is a small public 
library, a branch of the Kensington public 
library. The building is of interest to engi- 
neers as standing on, or immediately adjacent 
to, the site once occupied by a house known 
as “‘ Eagle Lodge,” which stood, more than a 
century ago, at the eastern edge of a small 
estate comprising rather more than 5 acres. 
At that time the district was noted for its 
nursery gardens which were strung along the 
highway connecting Hyde Park Corner with 
the manor of Earls Court. 
The circumstance which renders this long- 
since-vanished “‘ Eagle Lodge ”’ of interest to 
engineers is that it must be regarded as 
almost the cradle of the gas engine, since 
here lived and worked Mr. Samuel Brown, 
who has been deemed—with much justice— 
the father of the gas engine. It was from 
“Eagle Lodge” that he applied for his 
patent No. 5350 of April 25th, 1826, and 
here he laboured to introduce the engine, two 
working examples of which were set up in the 
grounds for demonstration purposes. They 
appear to have been intended for use as 
pumping engines, and there were similar 
engines of Brown’s design at Croydon and 
elsewhere. One of the “Eagle Lodge” 
engines is stated to have had a power cylinder, 
3ft. 83in. bore by 22in. high. Operating at 
4 strokes per minute, it is reported to have 
discharged 3000 gallons per minute against 
a head of 12ft. 
Recent research has shown that Brown 
cannot have been in occupation of “ Eagle 
Lodge” for more than about fifteen years, 
since the property (which was leasehold) was 
sold by auction on June 23rd, 1841, by direc- 
tion of the executor of Sir Charles Cockerell, 
Bart. At the time of the auction there was 
on the estate a saw mill, then newly erected 
and equipped with a steam engine of 15 H.P. 
This saw mill had been let on a twenty-one 
years’ “‘underlease”’ from May 8th, 1839, 
to William and Thomas Pye. No reference is 
made in the particulars and conditions of the 
sale to the then tenant of “ Eagle Lodge,” 
but it is clear that what the executor of Sir 
Charles Cockerell offered for sale was the 
remainder of a sixty years’ lease dating from 
Lady Day, 1825. It is equally certain that 
Brown was residing at ‘‘ Eagle Lodge” in 
November, 1825 (see reference later to patent 
No. 5282 of that year). Consideration of the 
available information suggests that Brown 
did not command any substantial means, and 
it may have been for this reason that he was 
unable to maintain himself at “ Eagle 


1825, and was obliged, for some reason or 


It will assist in preventing Brown’s work 





railways. 





introducing chain cable into the Royal Navy, 


Samuel Brown and the Gas Engine 


By A. K. BRUCE 


applied for a series of patents relating to 
nautical, transportation, and bridge-building 
devices; Samuel Brown, jun., almost cer. 
tainly the son of the gas engihe inventor ; 
and Samuel Brown, of Burnham Westgate, 
Norfolk, who applied for a patent for improve- 
ments in ploughs (this applicant describes 
himself as an “ironfounder”’). All other 
patents granted between the dates named to 
applicants bearing the name of Samuel 
Brown seem to have been applied for by the 
gas engine inventor. 

The first of Samuel Brown’s patents was 
granted on March 6th, 1811 (No. 3408), he 
then describing himself as of Norfolk Street, 
Southwark, ‘“‘ Cooper.”’ This patent relates 
to machinery for the manufacture of casks, 
and there is a co-patentee, John Plaskett, of 
Garlick Hill, London, ‘“‘ Stave Merchant.” 
That the Samuel Brown, Cooper, who is 
named as co-inventor in patent No. 3408 must 
be the same person as the Samuel Brown, 
Gentleman, of the gas vacuum engine patents 
is confirmed beyond all doubt by the contents 
of a later patent, No. 5282. In the specifica. 
tion of this patent, granted on November 8th, 
1826, and relating to “ Certain Improvements 
in Machinery for Making or Manufacturing 
Casks and Other Vessels,’”’ he describes him- 
self as of ‘ Eagle Lodge,” Old Brompton. 
He states, moreover, that he disclaims “ any 
title to improvements in manufacturing casks 
or other vessels by machinery, for which a 
patent was granted to John Plaskett and 
myself in the year 1811.” The father of the 
gas engine was thus a cooper, though in later 
patents, including the gas engine patents, he 
desoribes himself sometimes as ‘‘ Gentleman ” 
and sometimes as “ Engineer.” The two 
gas engine patents and the two cask-making 
patents (Nos. 3408 and 5282) do not exhaust 
the list of patents applied for by Samuel 
Brown, since it appears highly probable that 
the applicant who in 1840 was granted 
(January 21st) patent No. 8346 (‘‘ Improve- 
ments in Making Casks and Other Vessels 
of or from Iron and Other Metals ’’) is the 
gasengineinventor. In No. 8346 he described 
himself as “of No. 8, Finsbury Pavement, 
in the City of London, Civil Engineer.” This 
is consistent with the recently ascertained 
fact that he must at that time have left 
“ Eagle Lodge,” Old Brompton. Still another 
patent was granted him in 1841 (No. 9045, 
August 11th), the address being now Gravel 
Lane, Southwark. It relates to “‘ Improve- 
ments in the Manufacture of Metallic Casks 
or Vessels, and in Tinning or Zincing Metal 
for such and other Purposes.”” From what is 
related above it will be recalled that the 
lease of “ Eagle Lodge” dated from Lady 
Day, 1825, and we know that Brown was 
domiciled here in November of that year 
(see patent No. 5282). In 1840 he is at 
Finsbury Pavement, in 1841 at Gravel Lane, 
Southwark, and in 1843 (June 17th), he was 
granted patent No. 9792, ‘ Improvements in 
the Manufacture of Casks and other Vessels.” 
This appears to be the last of his patents, 
since a grant in 1849 (No. 12,431) is to 
‘Samuel Brown the younger, of Lambeth, 
Engineer.”’ This relates to ‘“‘ Apparatuses for 
Measuring and Regulating the Flow of Liquids 
and of Substances in a Running State, which 
Apparatuses are in Part also Applicable to 
Motive Purposes.” A later flowmeter patent 
(No. 13,094), granted on June Ist, 1850, to 





Samuel Brown, must have been applied for 
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by the younger Brown, since the address is 
again Lambeth, though the words “ the 
younger ” are now omitted. As it may safely 
be conjectured that the gas engine inventor 
was the father of “Samuel Brown the 
younger,” it seems most probable that Brown 
the elder died between January 20th, 1849, 
and June Ist, 1850. 

Whatever light may be shed on Brown’s 
imaginative activity by patents relating to 
improvements in cask making, it is to the 
engine patents that we must turn in assessing 
his claim to be regarded as the father of the 
gas engine. The first of these patents (there 
are two) is No. 4874, relating to “‘ An Engine 
or Instrument for Effecting a Vacuum, and 
thus Producing Powers by which Water may 
be Raised and Machinery Put in Motion.” 
It was granted to him on December 4th, 
1823, he being then described as “ late of 
Windmill Street, Lambeth, in the County of 
Surrey, but now of Printing House Square, 
Blackfriars, in the City of London, Gentle- 
man.” In this specification Brown claims 
“to be the first and true inventor of that 
combination for effecting a vacuum with 
inflammable gas, however much it may be 
varied by the mechanical means with which 
it may be used. And I claim to be the first 
and true inventor of applying a vacuum so 
effected with inflammable gas to raising 
water, and to the production of motion in 
machinery by the pressure of the air, 
whether that motion be produced by a 
water wheel or pistons, in the manner 
above described, or with a piston or pistons. 
And thus my engines, however much it 
may be varied in its construction, is a 
combination made up of my new combina- 
tion for effecting a vacuum with inflammable 
gas and other combinations of machinery, 
old and well known to mechanics.” A 
vertical water-cooled cylinder is shown, 
ignition being by flame. Brown’s engine 
was known at the outset as a “ pneumatic”’ 
engine, and in its first form (as a working 
model) operated without a piston. ‘The 
present writer can find no earlier reference 
to the engine in any scientific publication 
than the following pedantic notice printed 
in 1824 by The London Journal of Arts and 
Sciences: ‘‘A Mr. Samuel Brown has just 
constructed a very curious engine, to be 
employed as the actuating principle of 
machinery instead of the steam engine. It 
is put into operation by the agency of fire, 
water, and air. It consists of many parts 
and is not altogether free from complica- 
tions; but at present we see nothing in its 
principles inimical to philosophy, and have 
no doubt it will act, though as to its power 
and operating cost, as compared to the steam 
engine, we have no very favourable opinion.” 
A further notice was printed on page 386 of 
The Mechanics’ Magazine for August 28th, 
1824, which includes a sectional drawing 
verified by Brown himself. The writer of 
the article in The Mechanics’ Magazine, after 
referring to earlier attempts to explode hydro- 
gen gas, goes on to remark that in these 
experiments, “either the gas would not 
explode, or there was a blowing-up of the 
apparatus.” Going on to describe the 
“pneumatic engine,” he stated that “ Mr. 
Brown has tried gas for the production of a 
vacuum; and, by employing the extinction 
of a peaceable flame, instead of a violent 
explosion, he has succeeded—has furnished 
his country and the world with a power, 
which, judging from the first machine (and 
what would have been the judgment from 
the first steam-engine ?) will be convenient 
in its application, and cheap and safe in its 
use beyond all precedent.” Considering that 
this was written nearly a century and a 








quarter ago, the prediction is worthy not only 
of quotation but of applause. 

It must have been very shortly after the 
date of his first engine patent (No. 4874) that 
Brown experimented with a piston and found 
it “to answer his most sanguine expecta- 
tions.” No drawings appear to have survived 
which illustrate the earliest experimental 
form of this piston engine, but a significant 
indication of the enterprise and energy shown 
by Brown is found in No. 145 of The Mecha- 
nice’ Magazine (June 3rd, 1824). This notice 
relates how, during May, 1824, a four-wheeled 
carriage propelled by one of Brown’s “ gas 
vacuum engines ”’ was successfully tested on 
the steepest part of Shooter’s Hill, Kent. 

The second of Brown’s gas engine patents 
(No. 5350, granted on April 25th, 1826), was 
applied for from ‘ Eagle Lodge,” Old 
Brompton. The specification discloses a very 
great advance in his ideas, and it cannot be 
doubted that this advance was the outcome 
of much experimenting. The patent is for 
“Certain Improvements on my Former 
Patent, dated December 4th, 1823, for an 
Engine or Instrument for Effecting a Vacuum 
and thus producing Power, by which Water 
may be Raised and Machinery Put in 
Motion.” In this second specification Brown 
states, inter alia, that he has found “ from 
experience,” that he can use gas “in com- 
bination with atmospheric air, which is 
attended with great advantage, since, when 
so mixed, it unites more readily and produces 
as perfect a vacuum with a much less con- 
sumption of gas.” He further describes 
“the present form of one of my machines, as 
I now construct them, for raising water to 
turn an overshot water wheel for the purpose 
of giving rotary motion to machinery of any 
kind,” and gives particulars of an engine 
with three cylinders in which the water wheel 
is omitted. In describing this engine, Brown 
writes as follows: ‘To produce a steady, 
even, and equable rotary motion, I find, how- 
ever, that three piston cylinders operating 
upon what is usually denominated a three- 
throw crank, or a crank in which the three 
arms radiate from the central axis, and form 
angles of one hundred and twenty degrees 
each with the other, is by far the best... 
when rotary motion is required.” The 
cylinders are oscillating and the inventor 
discloses, in this and other drawings, a notable 
grasp of the principles of machine design, 
having regard to the date at which he was 
working. Brown refers also to locomotive 
and marine applications of his engine for 
producing rotary motion, but apart from 
the manifest refinements disclosed in patent 
No. 5350, he makes it clear that an outstand- 
ing feature of his improvements lies in the 
use of “ hydrogen gas or any inflammable 
air mixed or diluted in all proportions with 
atmospheric air and likewise the ignited 
steam or vapour of boiling alcohol or ardent 
spirits, essential oils, naphtha, and all other 
articles capable of producing inflammable 
steam or vapour for the purpose of working 
or producing a vacuum in any or all of my 
said engines or instruments.” It is this part 
of his patent which places Brown among the 
very earliest inventors to mention the use of 
oil as fuel for an internal combustion engine. 
He makes it plain, however, that the instru- 
ment (or engine) remains as detailed in his 
patent No. 4874 of 1823. Brown clearly 
attached much importance to his claim 
(patent No. 5350) for the “‘ exclusive right ” 
of using “hydrogen gas or inflammable 
air,” &c., in combination with atmospheric 
air. His priority here was strongly disputed 
at the time, since the Rev. W. Cecil, M.A., 
had, in 1820, contributed to the Cambridge 
Philosophical Society a paper, “On the 





Application of Hydrogen Gas to Produce a 
Moving Power in Machinery, with a descrip- 
tion of an Engine which is Moved by the 
Pressure of the Atmosphere upon a Vacuum 
Caused by Explosions of Hydrogen Gas and 
Atmospheric Air.” This model may have 
been exhibited as early as 1817, and Cecil 
states that his engine operated with regu- 
larity at 60 r.p.m. and consumed 17:6 cubic 
feet of hydrogen gas per hour. Sir Dugald 
Clerk was of opinion that Cecil’s model may 
have been the first piston gas engine ever 
set to work, and he further credits Cecil 
with having been the first to attempt to 
measure the pressures produced by gaseous 
explosions. It cannot be argued with certi- 
tude that Cecil’s model was actually the first 
to operate, since, apart from any model 
which may have been constructed by Philippe 
Lebon d’Humbersin or later by Rivaz, there 
is a reference to a gas engine model, which, 
constructed in the United States, operated 
on charcoal gas and may have been in exist- 
ence as early as 1814. 

Brown does not appear to have bothered 
with small-scale experiments, but concen- 
trated with amazing gusto on actual com- 
mercial machines. His road vehicle, which 
had wheels 5ft. diameter, has already been 
referred to, and in The Mechanics’ Magazine 
for April 16th, 1825, we read that a company 
was then formed for applying Brown’s “ gas 
vacuum engine” for the purpose of pro- 
pelling boats and barges. Though the pro- 
motors took the wise step of offering a pre- 
mium of 100 guineas for the best boat model 
for use in canals and rivers, great difficulty 
appears to have been experienced with the 
hull in which the engine was installed. 
Certain it is that on January 31st, 1827, a 
paddle vessel propelled by one of Brown’s 
gas engines was subjected to experiments on 
the River Thames, these experiments being 
witnessed by the Lords of the Admiralty. 
The speed reached is reported to have been 
“from seven to eight miles per hour.” 
Hydrogen gas was used. Notwithstanding 
this demonstration, the prospects were not 
deemed such as to warrant persistence with 
the development, and shortly after the experi- 
ments on the Thames the company was 
wound up, the remaining cash being divided 
among those who had subscribed it. One 
director (Mr. M. A. Goldschmicht) is reported 
as having expressed the opinion that “ the 
machine and the principles were inapplicable 
to the purposes contemplated by the com- 
pany.” The inventor, on the other hand, 
protested that “he must declare, publicly, 
that the experiment had succeeded to the full 
extent contemplated by himself and his 
friends,’ which was probably quite true. 

Brown—of whom it was reported by one 
who knew him that “his politeness is not 
less than his mechanical skill ”—appears to 
have been assisted by his son, Samuel Brown, 
jun., it being on record that the younger 
Brown went to Philadelphia in 1828 and 
there constructed a “‘ vacuum gas engine.” 
The present writer has been unable to trace 
any particulars of this engine or to ascertain 
whether it was ever put to work. It must, 
however, have been the first gas engine of 
commercial size built in the United States. 
In the intensity of his labours and the lack 
of pecuniary success which attended them, 
Brown is worthy of remembrance with such 
great British pioneers as Symington and 
Trevithick, who lived and worked about the 
same time. To be deemed the father of the 
gas engine is to be part-ancestor also of those 
developments of the gas engine which have 
revolutionised the modern world. Abandoned 
by his financial supporters, Brown retained 
his faith in the internal combustion engine, 











216 





THE ENGINEER 


Szepr. 6, 1946 











and it is most fitting that now, approximately 
a century after his death, such information 
as can be collected in respect of the work 
which he accomplished should be made avail- 
able for the information of all those who, 
interested in the history of engineering 
science, desire to see honour rendered to 
whom honour is due. What seems to be the 
most astonishing feature of Brown’s accom- 
plishment as an inventor is that within four 
years from the date of his first engine patent 
he had applied the “ gas vacuum engine ” on 
a practical scale for automotive and marine 
purposes, as well as for pumping water and 
driving machinery. One has only to recall 
that it was not until seven years after the 
date of his engine patent that Watt, with 
the resources of Boulton behind him, started 
up the first of. his engines installed for an 
industrial purpose. In recent times and 
with incomparably better equipment, five 
years elapsed between the date of the patent 
for the diesel engine and the date upon which 
the first successful engine was ready for test. 
Brown certainly possessed in a high degree 
that aptitude which has distinguished so 
many British engineers—the aptitude for 
getting down at once to practical applications. 

Embedded in the dusty records of his 
work there is to be found the following most 
prophetic utterance in which Brown urges 
the value of his invention as applied to 
marine work: “The quantity of gas con- 
sumed being very small, the expense of work- 
ing the engine is moderate. In its applica- 
tion on land, the saving will be extremely 
great, the cost of coal gas (deducting the 
value of the coke) being inconsiderable ; and 
although the expense of working a marine 
engine will be greater, as the gas used for that 
purpose must be extracted from oil or some 
other body equally portable, yet even then 
it will not equal the cost of the fuel required 
to propel a steamboat, and, as a few butts 
of oil will be sufficient for a long voyage, 


vessels of the largest tonnage may be pro- 
pelled to the most distant parts of the 
world.” It will be agreed that this early 
adumbration of the marine oil engine marks 
Brown as a most prescient man. We must 
remember that he published it only four 
years after the death of James Watt and prior 
to the appearance of Carnot’s “ Réflexions.” 

Finally, whatever may be the authentic 
history of the gas engine models produced 
in Great Britain, France, and the United 
States during the first quarter of the nine- 
teenth century, Samuel Brown’s engine was, 
as Professor Robinson has remarked, “ the 
first gas engine that unquestionably did actual 
industrial work and was a mechanical 
success.” It is a tribute to the prescience 
of the inventor that he was from the outset 
an enthusiastic believer in the piston gas 
engine with connecting rod and crank, and 
all the machines—other than models—which 
he built were of this type. We need to be 
reminded that as late as 1875, when Brown 
had been long dead, strong doubts were still 
expressed as to the practicability of the 
normal explosion gas engine working with 
connecting-rod, crank, and fly-wheel (see 
paper “On Otto and Langen’s Atmospheric 
Gas Engine and Some Other Gas Engines,” 
‘* Proceedings,” Inst. Mech. E., July, 1875). 
It is, however, the peculiar glory of such 
men as Brown that for them “ trouble pro- 
duced endurance, endurance produced 
character, and character produced hope,” 
and it would be appropriate if a tablet could 
be placed on the wall of the little public 
library in Old Brompton Road. The wording 
might well be : 

HERE LABOURED 
SAMUEL BROWN 
WHO DEVISED 
THE FIRST INTERNAL COMBUSTION 
WHICH EVER DID 

ACTUAL INDUSTRIAL WORK 


ENGINES 











Malmo Power Station Extension 


By OLOF G. HAMMAR 
No. III (Continued from page 194, August 30th) 


FEED WATER SySTEM 


LL make-up feed water is distilled, the 
additional water being taken from the town 
water supply of Malmé. This water has a 
hardness of about 16 deg. pH and a relatively 
high silica content, and it is primarily because 
of this silica content that distillation has been 
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Fic. 12—BOILER EFFICIENCY 


adopted. The water is first softened in a base- 
exchange filter, where some trisodium phos- 
phate is added, and is then de-aerated before it 
enters the evaporators (Fig. 16). 

The evaporators are of the circulating type 
and the plant consists of two units, each of 
about 3 tons per hour capacity. These units can 


be coupled either in parallel or in_ series. 
Normally they are supplied with medium- 
pressure bled steam from the turbine, but for 
certain service conditions they can be supplied 
with high-pressure bled steam or direct steam. 
Condensation takes place in a feed water pre- 
heater. 

The condensate and make-up feed is de- 
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aerated at a constant temperature of about 
110 deg. Cent. in a de-aerator situated above the 
feed water tank. The feed water tank has a 
capacity of about 100 tons and is situated about 
8 m above the feed water pumps. The tempera- 
ture of the feed water is automatically regulated. 








There are three feed pumps (Fig. 17), two of 
which are electrically driven and one steam 
driven, having the following particulars :— 
Capacity, 


tons/hour. H.P, R.p.m, 


180 680 3000 
140 540 3000 
230 850 3000 


Water cooling of bearings and similar parts 
has not been used in the plant. For the feed 
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pumps,which work with water at 110 deg. Cent., 
water cooling has been replaced by air cooling, 
using small impeller fans fitted on the shaft at 
the bearing. 


PowER FOR AUXILIARY MACHINERY 


All auxiliary machinery is electrically driven, 
with the exception of one feed water pump. 
Eighty-five motors with a total output of 
4000 h.p. are provided for the auxiliary 
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FiG. 15—RESPONSE TO SUDDEN LOAD 
INCREASE 


machinery, which therefore absorbs, at economic 
load, about 3-5 per cent of the generated power. 
For a power station of this kind it is important 
that the auxiliary machinery is not affected by 
disturbances occurring on the transmission lines. 
This can be achieved by a separate house 
turbine for supplying the auxiliaries, but this 
arrangement has disadvantages, as it intro- 
duces a complication into the service and adds 





to the capital and running costs. A different 
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solution which had been tried out in a previous 
extension has therefore been retained for the 
latest extension. 

The bus-bar for the auxiliary machinery is 
connected to the main supply from the alter- 
When starting 


nator through reactance coils. drive the mechanical stokers. 





Fic. 16-PUMP ROOM AUXILIARY BAY 


from rest the bus-bar is connected to the system | 250 h.p. are wound for 5000 volts, while the 
network and is switched over when the turbo-|remaining motors are for 380 volts. 
alternator is paralleled in. 

In order to obtain the necessary reliability 
with this arrangement all the motors are of the 
squirrel-cage type for three-phase A.C. and the| heated to 480 deg. Cent. 


PIPING 


As previously mentioned, the steam is super- 
Within the range of 
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FiG. 18—-INSTRUMENT PANEL FOR CONDENSER AUXILIARIES 


starters are not fitted with no-volt releases. | 450 deg. to 500 deg. Cent. the tensile strength of 
If the station voltage fails, the auxiliary|steel alloys varies rather rapidly with the 
machinery, of course, stops. When the voltage} temperature and the selection of material for 
is restored, all the motors start of their own| the parts exposed to this temperature and the 
accord and run up to full speed, without trouble | design of these parts is of utmost importance. 
or supervision. If the turbo-generator is} Because of the practical difficulty of keeping an 


tinues to feed its auxiliary machinery. The 
arrangement is simple and its performance has 
been confirmed in practice. 

The only motors which are not of the squirrel 
cage pattern are the commutator motors, which 
Motors above 










as the nominal temperature for design pur- 
poses. For the steam piping a Cr-Mo steel 
was used, which, at 500 deg. Cent., has a 


-|ereep limit* of about 12 kg per square milli- 


metre. Great care has been taken in the de- 
sign of the pipe lines, and the stresses arising 





FiG. 17—-FEED PUMPS 


due to heat expansion have been allowed for, 

To withstand the effects of frequent rapid 
firing up and shutting down the flange con- 
nections had been made heavier than normal in 
the earlier plant supplied in 1934. This design 
gave satisfactory service, and the principle 
has therefore been retained. The bolts are made 
of Cr-Mo steel having a tensile strength at 
normal temperature of 80 kg to 90 kg per square 
millimetre and a creep limit of about 20 kg per 
square millimetre at a temperature of 500 deg. 
Cent. 

In the plant installed in 1934 the flanges were 
provided with spigots and recesses, with a 
packing of thin corrugated stainless plate and 
asbestos filling; these have proved excellent. 
In the latest extension, ground flange surfaces 
separated by a stainless steel washer have been 
used because of the higher temperature. 

The pipe lines are welded wherever possible, 
flanges being fitted only at valves, branch 
pieces, &c. The flanges are welded on and are 
of the same material as the pipes; as far as 
possible the pipes were welded complete in the 
shops, only one weld being made on site in each 
length of pipe. Gas welding was used on site 
and the work was carefully annealed in an 
electric furnace. X-ray examination of the 
welding was applied extensively with satis- 
factory results. 


INSTRUMENTS 


The plant has been equipped with modern 
instruments. Control boards at the front of the 
boilers are fitted with gauges for pressure, 
analysis of flue gases, draught, steam flow, &c. 
The fans and auxiliary motors can be started 
and regulated from this position. 

For the turbine the instruments and control 
gear are also centralised (Fig. 18). All controls 
for the steam plant are grouped together on 
the control platform within a radius of about 





*In the present context creep limit means the load 
that causes an elongation of 0-001 per cent per hour 
between the 25th and 35th hours, while the permanent 
elongation does not exceed 0-2 per cent after 45 hours. 
This definition is different from that accepted by British 





isolated from the system, the generator con-|exact temperature, 500 deg. Cent. was taken 





practice. 
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5m from the centre of the plant. Recording 
meters are provided for measuring the more 
important quantities. 


Trgst RESULTS 


At the acceptance trials it was proved that 
the specified guarantees were attained with a 
substantial margin. For the boilers an effi- 
ciency of 90 per cent w&s obtained at normal 
load. <A curve of the boiler efficiency, based on 
the net calorific value of the fuel, is shown in 
Fig. 12. It will be observed that the curve is 
flat and high efficiency is maintained from 
above 80 per cent down to 10 per cent of full 
load. Radiation losses are small. During a pro- 
longed test the boiler was kept at full pressure 
on @ coal consumption of 130 kg per hour. 

The turbine also gave very good results on 
test, as is seen from Fig. 13. The steam con- 
sumption at economic load was 3-49 kg per 
kWh, which corresponds to a thermodynamic 
efficiency of 83-6 per cent with cooling water at 
10 deg. Cent. With the feed water preheated by 
bled steam this corresponds to a heat con- 
sumption for the turbo-generator alone of about 
2480 keal per kWh. 

The heat consumption for the whole plant 
with cooling water at 10 deg. Cent. is shown on 
the curve in Fig. 14, from which it can be seen 
that the consumption falls below 3000 kcal per 
kWh at half load and continues reasonably 
level. Calculated for coal having a calorific 
value of 6800 kcal per kilogram, this con- 
sumption corresponds to about 0:44 kg per 
kWh. Between 15 MW and 34 MW the thermal 
efficiency of the plant is above 28-5 per cent, 
with an optimum efficiency of 29-5 per cent. 
Shut-down and starting losses have proved to 
be moderate. On account of prevailing con- 
ditions} it has not been possible to collate experi- 
ence from a longer period of service on full load, 
but the tests indicate that the plant is one of 
the most economical in Europe. 

The emergency standby working has also 
been very satisfactory. Tests have demon- 
strated that it is possible to maintain the load 
by coal firing alone with an instantaneous 
increase in load from 1 MW to 27 MW. Initially 
it had been thought that some additional firing 
by oil would be necessary, and this is desirable 
when oil is available, but it has been proved 
during the war years that oil can be dispensed 
with, which is a good proof of the efficiency of 
the mechanical stokers. 

The power station has had to be brought 
into service many times on account of trans- 
mission line breakdowns. The effect of such a 
failure is shown in Fig. 15. When the breakdown 
occurs the effective power output rises imme- 
diately to 27 MW; the steam pressure falls 
quickly ; the power falls somewhat on account 
of the pressure drop, but is later regulated 
upwards. The firemen are warned automatically 
and in as short a time as three minutes the fall 
in pressure stops and after six minutes the 
pressure curve turns upwards. The superheat, 
which is 360 deg. Cent. before the interruption, 
falls somewhat, but is kept 100 deg. Cent. above 
saturation temperature, and after six minutes 
it rises quickly. After fifteen minutes the load 
is 35 MW and the station is in service with 
pressure and temperature conditions practically 
normal. 








RoyaL AGRICULTURAL SHOW.—Permission has 
been granted for the next show of the Royal Agri- 
cultural Society of England to be held at Lincoln 
from July Ist to 4th, 1947. Although the show will 
have to be on austerity lines compared with pre-war 
Royal Shows, the Society will do its utmost to pro- 
vide a worthy representation of livestock and 
displays of the new machinery which made possible 
the advance of British agriculture during the war. 
Special emphasis will be laid on the educational 
pao of the show and the results of recent agri- 
cultural research. The showground, which has 
been placed at the Society’s disposal by the city of 
Lincoln, will occupy 100 acres. The last Royal 
Show—the Society’s centenary event—took place 
in Windsor Great Park in 1939. 





+ Net calorific value. 
} During the war Sweden was obliged by shortage of 
coal and oil to curtail thermal power generation in favour 


A Seal for a Rotating Shaft 





THE problem of providing an efficient seal 
for a rotating shaft projecting from a closed 
system is one with which engineers are fre- 
quently confronted, and the bellows shaft seal 
shown in the accompanying diagram has proved 
an effective solution which has been well tried 
in service. It is particularly suitable for the 
shaft seal assembly in a refrigeration com- 
pressor, but has a wider field of application in 
industry on air compressors, pumps, gear- 
boxes, paper machinery and chemical! plant. 

The assembly comprises a bellows, a flange, 
a seal nose of special metal and a thrust spring. 
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ARRANGEMENT OF SHAFT SEAL 


Design is of the utmost importance, as prac- 
tically every component demands detailed 
study. For example, relationship between 
effective area of the bellows and the diameter 
of the seal nose bearing ring is an important 
factor. The seal nose must have adequate mass 
and rigidity, enabling it to withstand distor- 
tion during the final diamond facing operation, 


necessary sealing varies from 1201b to 160 lb 


per square inch. Its precise value is deter. 
mined by the pressure required to obtain a 
satisfactory seal for leaded bronze seal rings. 

It is essential. that the spring should be 
accurately squared at the ends in its working 
position, thus ensuring uniform bearing pres. 
sure and avoiding deterioration of the seal face, 
It must also be a highly ‘‘rated”’ spring in 
order to avoid assembly difficulties, such as 
stretching of the bellows unit well beyond its 
free length, thereby increasing the difficulty 
of flange assembly. Where the spring may be 
exposed to attack by corrosive substances, it 
can be treated with nickel or cadmium plate. 

Another design feature is that the outside 
diameter of the seal ring of the bellows unit 
is made equal to the mean diameter of the 
bellows or slightly greater. The effect of the 
pressure against which the seal operates is 
therefore balanced out, or tends slightly to 
increase the pressure at the sealing face. 

The ‘‘ Hydroflex ” metal bellows used in this 
device is made by the Drayton Regulator and 
Instrument Company, Ltd., West Drayton, 
Middlesex, and a special hydraulic process is 
employed for forming the corrugations, This 
method of manufacture involves the unre- 
stricted flow of the metal of a thin-walled tube 
under considerable hydraulic pressure in a 
collapsible die. The metal flows transversely 
between the die plates as the tube collapses 
longitudinally, thereby forming the bellows in 
one continuous operation. A particular advan- 
tage of this process is that a bellows will be 
destroyed under high internal pressure during 
manufacture should an imperfection or flaw 
develop in the metal. 








Generating Plant Extensions 


Since the beginning of this year the Centra 
Electricity Board has made arrangements 
with authorised undertakers for an increase in 
the generating capacity of the selected station 
associated with the grid by a further 1,029,000 
kW, involving an expenditure approaching 
£40,000,000 by the station owners. Of this 
additional capacity, 339,000 kW are due for 
commissioning by the winter of 1948, and the 





remaining 690,000 kW by the winter of 1949. 
































Generating plant :| Boilers : Number 

Scheme area. Name of station. Owners. Number and and capacity, 
capacity, kW. Ib, per hour. 

Scotland .| Braehead ... ... "Glasgow Corporation ... 1 x 50,000 2 x 300,000 
Portobello... ...| Edinburgh Corporation 1 x 60,000 1 x 540,000 

Clyde’s Mill .| Clyde Valley E.P. Co.... 2 x 30,000 4x 180,000 

North-West England and North} Bromborough ...| Birkenhead Corporation 1 x 50,000 2 x 300,000 
Wales Agecroft ... ...| Salford Corporation ... 2 x 62,500 4x 316,000 
Mid-East England .| Skelton Grange | Leeds Corporation _ 2 x 60,000 4x 360,000 
Prince of Wales | Rotherham Corporation 1 x 50,000 2 x 200,000 

Central England | Staythorpe ...| Derbyand NottsE.P.Col| 2x 60,000 6 x 240,000 
Walsall West Mids. J.E.A. . 2 x 30,000 4x 160,000 

South-East England ... -| Barking .| County of London E.S. 3 x 75,000 6 x 405,000 

Co. 
Cliff Quay... ...| Ipswich Corporation ... 1 x 45,000 2 x 365,000 
Southwick... ...| Brighton Corporation... 1 x 50,000 2x 300,000 
Rye House .| Northmet Power Co. ... 2 x 32,000 2 x 350,000 
South-West England and South} Poole... .| Bournemouth and Poole 2 x 50,000 4x 300,000 
Wales E.S. Co. 








and later at the comparatively high tempera- 
tures encountered in service. It is generally 
made of a bronze with high lead content, but 
selection of the most suitable alloy depends 
upon such factors as speed of shaft rotation, 
hardness of the bearing shoulder on the shaft, 
character of the mechanical finish, and the 
nature of the material against which the seal 
is being provided. 

Design of the thrust spring has given as much 
difficulty as any other item. It must exert 
correct thrust at its working length, in a direc- 
tion parallel to and concentric with the axis. 
It is therefore essential that each spring should 
be tested individually under load before 
assembly in the seal unit. Under normal con- 





of water power, 





ditions, the pressure required to give the 





The arrangements include provision for the 
first sections of four of the eighteen proposed 
new stations mentioned in the Board’s annual 
report for 1945. 

The arrangements completed during the 
current year are in the table above. 

The two 52,500-kW sets at Agecroft amend a 
previous arrangement for two 50,000-kW sets. 
Similarly, the output of the new set at the Prince 
of Wales station is to be 50,000 kW instead of 
30,000 kW. 

In consultation with the authorised under- 
takers concerned, the Board is now engaged 
on the preparation of a programme of plant 
extension for 1950, envisaging a further increase 
of generating capacity in that year of about 
1,470,000 kW. 
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A Radius Grinding Attachment 





A NEW radius grinding attachment, which 
has been introduced by Manchester Repetition 
Engineers, Ltd., Reynold Works, Chell Street, 
Manchester, 12, is illustrated in the accom- 
panying engraving. 

It consists of a rigid cast iron base carrying 
two slides, the lower one of which moves along 
substantial guides in a lateral direction and has 
on its upper face guides along which the upper 
slide, forming the work table, moves in a longi- 
tudinal direction. The upper slide or work 
table has a tee slot for the attachment of 
accessories cut across its face. A vertical pin, 
passing through bushes set in the centre of each 
slide, extends downwards to register in a tee 
slot cut across the face of a disc below the slides. 
This pin may be set at any point along the 

















ATTACHMENT ARRANGED FOR CUTTER 


length of the slot, where it is locked by means 
of a serew at its top. The off-centre setting of 
this pin is effected with reference to a vernier 
scale along the front of the work table. 

The disc is supported on a pivot to which is 
keyed a worm wheel driven by the hand wheel 
to be seen projecting from the front of the base. 
It will be appreciated that as the slotted disc is 
rotated through the hand wheel, when the 
slide pin is off centre, lateral movement 
imparted by the pin will be transmitted to the 
lower slide and longitudinal movement to the 
upper slide or work table. This combined 
movement imparts a circular motion, corre- 
sponding to the degree of offset of the pin, to 
components mounted on any part of the work 
table. Circular movement of the entire table 
obviates the necessity for setting a workpiece 
or wheel truing diamond to a given distance 
from a central pivot, as all points on it move to a 
corresponding degree. 

Although the attachment is illustrated as 
arranged for cutter grinding, it is adaptable for 
other forms of work on other machines and, 
when used with an index plate supplied by the 
makers, it can be used as an indexing attach- 
ment for jig boring. 








Surptus Macutne Toot SaLte.—An “ on-site” 
sale of 300 machine tools will be opened at the 
K.L,G. plug factory, Bridgend Trading Estate, 
South Wales, on Wednesday, September 18th. The 
sale lasts until Tuesday, September 24th. Any 
machines not disposed of during this sale will be 
on view at the factory from September 25th to 
October Ist, between 10 a.m. and 4 p.m., except 
Saturdays and Sundays, for competitive tendering. 

machines include capstan lathes, millers, 


American Engineering News 





Navigation on the Tennessee River 


With the completion of its series of 
locks and dams the Tennessee River is now open 
to navigation from the Ohio River to the city 
of Knoxville, U.S.A., a distance of 650 miles. 
There are ten locks, with a lift ranging from 
34ft. to 72ft. Two of the locks are 600ft. by 
110ft., and the others are 360ft. by 60ft. The 
larger locks are where the traffic is heavy, so as 
to reduce the time consumed in locking, and 
also to avoid breaking up the tows of barges. 
The smaller locks accommodate the tow-boats 
and four of the ordinary steel 1000-ton barges, 
measuring 26ft. by 175ft. Where the channel 
required dredging its dimensions are 300ft. in 
width and 11ft. in depth, which is ample for the 
normal draught, of 9ft. The old style tow-boats 
of shallow draught, low freeboard, tall super- 
structures and huge stern wheels are almost 
obsolete, having been superseded by relatively 
small steam or oil-engine, twin-screw craft. 
Bulk freight is carried largely in open barges, 
but freight needing protection from the weather 
is carried either in the hold or superstructure of 
barges having decks with watertight hatches. 
A number of barge lines are in operation, some by 
companies and others for general business. A 
number of terminals have been built, some 
by municipalities or the Tennessee Valley 
Authority, and others by companies handling 
coal, grain or oil, the last commodity being 
carried in steel tank barges. A coal-handling 
terminal has a receiving hopper under a 
railway track for drop-bottom coal cars, and 
an inclined belt conveyor ending in a hop- 
per with chute or spout delivering the coal 
into barges. Much activity in the increase 
of navigation and in the addition of new 
transportation facilities is anticipated with 
the post-war return to industrial develop- 
ment. 


Natural Gas in the United States 


Natural gas represents 12 per cent. of 
the power development in the United States, 
as compared with 51 per cent. coal and 28 per 
cent. petroleum. It is used by 40,000,000 
customers in 34 of the 48 states, and in the past 
decade has shown an annual increase of 10 per 
cent. in consumption. The transmission pipe- 
line system represents an investment of 
£900,000,000. Industrial uses account for 
78 per cent, of the consumption. Reserves are 
considered adequate for increasing expansion, 
and several new pipe lines for transmission are 
being planned. But the flexibility of the trans- 
mission business is limited by the fact that it is, 
of necessity, a ‘‘ well to consumer ” operation. 
Some pipe lines built originally for oil are being 
converted for the passage of natural gas. The 
increasing demands are an incentive to conserve 
the gas at the wells. At the present rate of 
consumption the proved reserves would be 
sufficient for thirty-five years, but in view of 
prospective developments and higher prices, 
it is considered that these reserves will probably 
suffice for nearly 100 years. Natural gas has 
been used successfully as fuel for automobiles 
and lorries, but this use is not likely to be 
extensive, since such vehicles are not often 
confined to restricted areas, such as those served 
by the pipe lines. As a fuel, its ease of control, 
uniformity and freedom from ash are of primary 
importance, but it is important also as a source of 
carbon black, and as a fuel in heating opera- 
tions. The gas as it reaches the consumer has 
had removed from it most of the high-boiling 
hydrocarbon components and averages 82 to 
95 per cent. methane. Industrial use includes 
the gas as fuel, as a source of power, and as a 
medium for the maintenance of controlled 
furnace temperature. 


American Factory Design 


Post-waRk design of factory and indus- 
trial buildings in the United States includes a 





grinders, drillers and miscellaneous types. 








side of urban areas in order to provide flexible 
lay-outs and better service for employees or 
workers, while at the same time providing for 
future expansion. One novel factor is definite 
consideration of possible future changes in 
lay-out of plant in order to permit of economic 
developments in operation without the necessity 
of costly structural alterations. Conventional 
design of one-storey buildings includes alter- 
nating high and low-roof sections, providing 
high monitor or clerestory sections for effective 
light and ventilation. In contrast to this 
general design is the modern system of con- 
trolled lighting and ventilation, with practically 
no windows. For such construction, roof design 
may be uniform for the full area of the building. 
In a study of these differing designs it has been 
concluded that monitor construction is prac- 
tically necessary for foundries and forging 
departments, but that otherwise the design 
without monitors is the cheaper. Operation 
cost of mechanical ventilation is higher for 
buildings without monitors; heating cost is 
higher for buildings with monitors; lighting 
cost is about the same in either case. Thus the 
trend is toward the artificially lighted and 
heated structure, having windows in the side 
walls in order to minimise the idea of confine- 
ment. This is a change from a recent and still 
active trend towards the entire elimination of 
window area. For effective relations between 
officials and employees more consideration will 
be given to facilities for parking automobiles 
within convenient distance from the entrances, 
and to the provision of ample locker rooms, 
toilet facilities, and other conveniences. In 
some cases these are arranged on mezzanine 
floors. With no structural supports within the 
floor or working area, changes in lay-out of 
machinery can be made to suit changing 
conditions. 


Alloy Metals for Gas Turbines 


Development of the gas turbine in the 
United States has been accompanied by the 
development of new alloy steels and non-ferrous 
alloys capable of withstanding the high tem- 
peratures involved and also of resisting corrosion 
by the gases employed. A multi-stage gas 
turbine of 3500 h.p., designed for ships of the 
U.S. Navy, has been in experimental operation 
with gas temperatures of 1350 deg to 1500 deg 
Fah., with an overall efficiency of 40 per cent, 
as compared with 30 per cent for an oil engine 
and 25 per cent for a steam turbine. Its blades 
and discs are of steel, containing 25 per cent 
nickel, 16 per cent chromium and 6 per cent 
molybdenum. Its heavy fixed parts are fabri- 
cated from a steel containing 25 per cent 
chromium and 12 per cent nickel. An advan- 
tage of the gas turbine for naval vessels is its 
light weight, thus giving increased cruising 
range and load-carrying capacity. In develop- 
ing these alloys use has been made of records 
of heat-resisting alloys used in steam turbines 
and in oil cracking apparatus where stresses are 
high and operating temperatures reach 1000 deg 
Fah. or higher. For temperatures up to 
1500 deg three groups of alloys have been 
studied: (1) stainless steels with 18 per cent 
chromium and 8 per cent nickel, or 25 per cent 
chromium and 20 per cent nickel; (2) high- 
nickel alloys containing chromium, molyb- 
denum and tungsten; and (3) high-cobalt 
alloys containing chromium and tungsten. A 
new series of chromium-nickel stainless steels 
was developed, some of which were used 
successfully at temperatures of 1500 deg Fah. 
Among them was one used in gas turbines, 
which contained 19 per cent chromium, 9 per 
cent nickel, 1-25 per cent tungsten and 0-5 per 
cent each of columbium, molybdenum and 
titanium. Another contained 27 per cent 
nickel, 15 per cent chromium, 1-3 per cent 
manganese and 1 per cent silicon. High-nickel 
alloys had 75 per cent nickel, 15 per cent 
chromium and 10 per cent iron, or 30 per cent 
molybdenum and the remainder nickel. High- 
cobalt alloys contained 40 to 55 per cent cobalt, 
30 to 35 per cent chromium and the remainder 
tungsten. An alloy casting of 65 per cent 
cobalt, 30 per cent chromium and 5 per cent 
molybdenum has a tensile strength of 65,000 Ib 





trend to establish new industrial facilities out- 


at 1500 deg Fah. 
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Unofficial Strikes and the “Closed Shop ” 
Speaking at Plymouth on Sunday 
last, September Ist, Mr. Charles Dukes, Chair- 
man of the Trades Union Congress, deplored 
unofficial strikes, which were, he said, invariably 
fomented by dissident elements unwilling to 
accept the majority decisions of elected dele- 
gates. He contended that unofficial stoppages 
of work represented an attempt by sectional 
interests to disown national negotiations and 
to snatch a local advantage on the threat of 
bringing into disrepute national negotiations. 

Those who supported such movements, Mr. 
Dukes continued, were not making for peace in 
industry. They were threatening to undo the 
system of collective bargaining which had been 
built up in this country to a higher level than 
anywhere else in the world, and at great cost 
both to employers and trade union organisa- 
tions. 

With regard to the “‘ closed shop”’ policy, 
Mr. Dukes said that he was mindful of the fact 
that the question of liberty was involved, but 
it was impossible to achieve the object in view 
unless it could be ensured that agreements 
solemnly entered into by negotiating bodies 
would be, when democratically determined, 
adhered to by all sections of industry. He 
believed that far-seeing employers of labour were 
inclining to the view that peace in industry, 
stability of employment and ultimately a higher 
standard of life depended on the application of 
the ‘‘ closed shop ”’ principle and on adherence 
to the principle of collective bargaining as the 
only means of securing and developing our 
economic future. 


Resumption of Trade with Austria 


A statement from the Board of Trade 
calls attention to the Payments Agreement now 
in force with Austria, which provides the 
mechanism for payments between the two 
countries in respect of current trade to be made 
in sterling through banking channels. Atten- 
tion is also drawn to three Orders (S.R. & O., 
1373, 1374, and 1375), made under the Trading 
with the Enemy Act. 

The general effect of these Orders is to permit 
trade with the Austrian State and persons 
carrying on business in Austria, and to remove 
Board of Trade and Custodian control over 
money or property accruing in consequence of 
this authorisation. Austrian property in the 
United Kingdom at the date of the Order and 
income arising therefrom, however, remain 
under such control. 

United Kingdom traders wishing to trade 
with Austria will need import or export licences 
as for other markets—by application to the 
Import Licensing Department, 189, Regent 
Street, W.1, or to the Export Licensing Depart- 
ment, Stafford House, King William Street, 
E.C.4. Importers and exporters are reminded 
of the necessity for complying with the United 
Kingdom exchange control requirements. 


Inter-Departmental Committee on Scientific 
Instruments 


It is announced by the Ministry of 
Supply that an inter-departmental committee 
has been formed at the request of the Cabinet 
Home Affairs Committee, to deal with problems 
arising in the sciéntific instruments industry. 
Panels have been set up within the committee 
to review various sections of the industry. 
One such panel has been given the task of 
recommending what steps should be taken to 
encourage development of scientific glassware ; 
to increase production to the level required to 
satisfy the estimated demands, existing and 
potential, at home and abroad; and generally 
to put the whole industry on a sound economic 
basis. It is essential that this panel should be 
provided with up-to-date information about 
the present manufacturing capacity and develop- 
ment programmes of all firms in the industry. 
Accordingly a questionnaire has been circulated 
asking for certain details concerning the pro- 
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duction of furnace-blown, pressed and lamp- 
blown scientific glassware. Any firms who are 
engaged in this class of work and who have not 
received a copy of the questionnaire should 
communicate with the Secretary, Inter-Depart- 
mental Committee on Scientific Instruments 
(Scientific Glassware Panel), Room 700, Port- 
land House, Tothill Street, London, 8.W.1. It 
is stated that all information given by firms in 
the questionnaire will be treated as strictly 
confidential. 


Sweden’s Industrial Problems 

Some of the post-war problems con- 
fronting Swedish industry are discussed by Dr. 
Ingvar Svennilson in the first issue of Swedish 
Foreign Commerce, which is published by the 
General Expert Association of Sweden. The 
primary problems are concerned with plans for 
maintaining full employment in the face of a 
possible depression in the near future. and for 
increasing industrial efficiency. 

Full-scale employment is not an immediate 
difficulty, for Sweden to-day is suffering from 
an acute shortage of skilled and semi-skilled 
industrial labour. A falling birth-rate over a 
number of years, outweighing the present 
upward trend, suggests that the dearth of labour 
may yet be felt for ten or fifteen years. By 
rationalising agriculture, which still employs 
nearly one-third of her available manpower, 
Sweden hopes to release more workers to assist 
in a steady expansion of her manufacturing 
industries. One of the characteristics of these 
industries is that many of them have been 
established in rural areas to take advantage of 
cheap factory sites and proximity to sources of 
labour. This trend, which has much to recom- 
mend it, is growing steadily. 

The study of efficiency problems in various 
industries is one of the functions of the Swedish 
Institute of Industrial Research, whose investi- 
gations have so far been concerned chiefly with 
industries producing consumer goods, such as 
textiles, shoes and furniture, which are made 
by a number of small firms. Larger manufac- 
turing organisations have set up their own 
special production committees to stimulate 
new enterprises and raise their efficiency. 


Generation of Electricity 


A statement made by the Electricity 
Commission shows that 2764 million units of 
electricity were generated by authorised under- 
takers in Great Britain during the month of 
July, 1946, as compared with the revised figure 
of 2540 million units in the corresponding 
month of 1945, representing an increase of 224 
million units, or 8-8 per cent. 

During the first seven months of 1946 the 
total number of units generated by authorised 
undertakers was‘ 23,244 million, as compared 
with the revised figure of 21,785 million units 
for the corresponding period of 1945, repre- 
senting an increase of 1459 million units, or 
6-7 per cent. 

The total number of units sent out from the 
generating stations of authorised undertakers 
during the month of July, 1946 (i.e., units 
generated less units consumed in the stations by 
auxiliary plant and for lighting, &c.) was 2597 
million. The total number of units sent out 
from these generating stations during the past 
seven months of 1946 was 21,925 million. 


A Mobile Labour Force 

Recruiting has now begun at employ- 
ment exchanges throughout the country of 
additional men for the mobile labour force, 
directly employed by the Ministry of Works, 
which goes to any part of Great Britain to 
undertake urgent jobs that would otherwise be 
left undone through lack of labour. This mobile 
force was created in June last to carry on and 
extend the work carried out by the special 
repair service organised during the period of 
heavy air attack.on this country. One of the 
first tasks waiting for the men now being 








recruited is, according to the Ministry of Works, 











a special drive in the temporary housing pro. 
gramme. 

A guarantee of at least twelve months’ work 
at the ‘‘inner London”’ rate, plus lodging 
allowance, holidays with pay, and free home 
travel facilities is given to men accepted, aged 
twenty-one or over, for the various categories 
of the building trade. The men must be 
physically fit, willing to work in any part of 
the country, and to move from one district to 
another at short notice. They may have to 
work on any class or kind of building or civil 
engineering project, and are expected to adapt 
themselves to the job in hand. 


British Machine Tool Production 


According to information contained in 
The Monthly Digest of Statistics, No. 8, there 
has been a substantial increase in the deliveries 
of British-built machine tools during July. In 
that month the delivery of metal-working 
machine tools reached a value of £1,970,000. 
This total is higher than that attained in any 
month since February, 1945, and compares 
very favourably with the corresponding figure 
of £1,187,000 for June, 1946, and with the 
monthly average for the first half of this year 
of nearly £1,440,000. 

Deliveries of arc and resistance welding sets, 
on the other hand, show a decline from a total 
value of £91,000 in June to £76,000 in July. 
Figures for July in respect of electric motors 
from 1 h.p. to 300 h.p. are not yet available, 
but the monthly deliveries of these machines 
have remained sensibly constant in recent years. 
Thus the average monthly value was £1,075,000 
in 1943, £1,162,000 in 1944, £1,043,000 in 1945, 
and £1,033,000 during the first six months of 
1946. 

The Tin Position . 

The Ministry of Supply has recently 
issued statistics relating to tin consumption 
and stocks in the United Kingdom during the 
month of July. At the beginning of that 
month the Ministry’s stocks of tin metal 
totalled 10,989 tons, and consumers held 3430 
tons. July production of tin metal amounted 
to 2706 tons, deliveries to consumers in this 
country took up 2203 tons and allocations for 
export totalled 1834 tons. The July consump- 
tion figure is given as 2135 tons, and tin metal 
stocks at the end of the month were Ministry of 
Supply 9658 tons and consumers 3498 tons. 


E.P.T. Advisory Panel 


On Monday last the Treasury announced 
that the Excess Profits Tax Advisory Panel, 
to be set up under Sec. 42 of the Finance 
(No. 2) Act, 1945, had been constituted under 
the chairmanship of Dr. W. H. Coates, deputy 
chairman of Imperial Chemical Industries, Ltd. 
The other members of the Panel are Mr. W. L. 
Barrows, of Howard Smith, Thompson and 
Co. and a member of the Council of the Institute 
of Chartered Accountants ; Sir Francis Brake, 
M.I.E.E., of Standard Telephones and Cables, 
Ltd.; Mr. G. Gibson, C.H., of the Confederation 
of Health Service Employees; Mr. J. H. W. 
Pawlyn, chairman of Ransomes, Sims and 
Jefferies, Ltd., and a director of Ruston and 
Hornsby, Ltd.; and Mr. R. A. Witty, of Button, 
Stevens and Witty and a Past-President of the 
Society of Incorporated Accountants and 
Auditors. 

The functions of the Panel are, broadly 
speaking, approving the arrangements for the 
use of the E.P.T. refund in cases where it will 
not be devoted to the original trade or business 
by the person who formerly carried on that trade 
or business, or where there has been a change of 
ownership ; and also inquiring in such cases as 
are thought fit how the refunds have been dealt 
with so as to ensure that the statutory under- 
takings have been observed. 

All communications for the Panel should be 
sent to the Secretary, Excess Profits Tax 
Advisory Panel, Treasury Chambers, Great 
George Street, London, S8.W.1. 
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French Engineering News 
(From our French Gorrespondent) 
Paris, August 30th. 
DuRING the first six months of 1946 France 
imported 11,477 and exported 10,435 automo- 
biles. Imports mainly comprised lorries and 
utility vehicles, whereas exports were mainly 
cars. The reason is that the quantity of metal 
available in France is most economically 
utilised in the manufacture of light vehicles 
which are found to answer foreign needs. 
Lorries using petrol are mainly manufactured 
for export, 50 per cent of the diesel lorry pro- 
duction being reserved for internal use. 
* * * 


An extensive programme of industrialisation 
is planned for Algeria. Road and rail networks 
will be developed, ports will be enlarged and 
equipped with more machinery and power lines 
and telecommunications will be extended. One 
project concerns the building of at least two 
large factories using synthetic cement, and in 
the near future it is hoped to build up a steel 
industry capable of treating iron ore on the 
spot. Another group of three connected 
factories will manufacture pulp from alfa grass, 
turning it into cartons and wrapping paper. 
The alfa will be treated by sodium chloride and 
chemical products supplied by one of the 
factories. In the Oran region an electro- 
mechanical products factory will be constructed 
and steel and ironfoundries will be extended. 

* * * 

A new barrage at Bin el Ouidane is being 
planned to supply more power for Morocco. 
The plan will bring electricity production up to 
500 million kWh a year, as well as improving 
production at the Oum and Rbia plants, which 
will be supplied by the barrage, and irrigating 
the Tadla plain. A dam 120m high will be 
erected at the narrowest point of the gorge to 
hold up | milliard cubic metres of water. Of 
this, 600 million cubic metres will be used for 
electricity production and irrigation, keeping 
the rest in reserve. At the foot of the dam one 
plant to supply 130 million kWh a4 year will be 
constructed. A tunnel 4-20m in diameter 
will be driven through the mountain, through 
which 43 cubic metres of water a second will 
fall 230 m, to supply a second hydro-electric 
plant where the tunnel emerges into the Tadla 
plain. This plant will supply 300 million kWh a 
year. Water recovered will be collected in a 
canal 40 km long and will be used to irrigate 
about 100,000 hectares of land. The first plant 
is planned to be completed in 1951 and the 
second in 1953. 

* * ” 

Tue French attitude with regard to the Saar 
is still based on the hope that the area will be 
handed over to France. The economic position 
is fairly satisfactory. The food crisis has been 
overcome, and industry is maintaining produc- 
tion, in spite of difficulties. Most important, 
coal production is continually increasing, from 
18,600 tons a day in October, 1945, to 34,000 
tons a day in May, 1946. The French claim 
to the area is based on historical, economic and 
political reasons. The Saar, with its mines, 
forests and industries, could not live for forty 
days on the produce of its meagre pastures. It 
is separated from fertile German territory 
by vast, poor areas. For food, the Saar 
depends on Lorraine. On the other hand, France 
offers a natural outlet for Saar coal, for France 
is faced with an annual deficit of at least 25 
million tons. Local Saar fuel needs are only 
between 5 and 6 million jtons, and the area has 
therefore about 8 millions left for disposal. 
The Saar also needs France to obtain iron ore 
for her steelworks. It. used to import from 
3 to 5 million tons of Lorraine ore, whereas 
imports from Luxemburg were a maximum of 
300,000 tons annually. Thus, it is claimed, the 
Saar. and Lorraine form a perfect economic 
whole, the former obtaining agricultural pro- 
ducts and iron ore. Claiming that the popula- 
tion of the Saar itself realises these benefits, 
France suggests that the Saar should con- 
stitute an autonomous administrative entity, 
linked to France by a monetary and customs 
union, with a High Commissioner representing 
the area at the Ministry of Foreign Affairs. 





Notes and 





Memoranda 





Rail and Road 


Tue Late Mr. M. G. TwEEDIE.—We note with 
regret the death of Mr. M. G. Tweedie, which 
occurred on August 2lst, Mr. Tweedie, who was 
sixty-two years of age, was honorary secretary of 
the Institution of Railway Signal Engineers from 
1921 till 1942. He retired from the signal depart- 
ment of the Great Western Railway in 1939. 


Roap DrtzecatTion.—A delegation of highway 
experts, sponsored by the British Road Federation 
and led by its Chairman, the Right Hon. Lord 
Sandhurst, O.B.E., is visiting Sweden this month 
at the invitation of the Swedish authorities, in 
order to study new methods of road design and 
construction being adopted in that country. A 
report embodying the delegation’s recommenda- 
tions will be issued later. 


“Basto Roap Sratistics, 1946.’"—The British 
Road Federation has recently published under this 
title a new edition of a booklet which before the 
war was compiled annually, with the object of pro- 
viding a standard reference on all essential road 
matters. The new edition, which may. be obtained 
from the Secretary of the Federation, includes 
figures which have been brought up to date as far 
as possible with the assistance of the Ministry of 
Transport. It is a most useful compilation and 
should help to bring order into the confusion which 
arises from the use of contradictory or conflicting 
road statistics. The sources of information are 
given in every case. It is understood that annual 
publication will be resumed as soon as official 
statistics are made available regularly. 


Raopesia Rartways.—At the recent annual 
meeting of the Rhodesia Railways, Ltd., held in 
London, the chairman, Mr. A. E. Hadley, said that 
during the last twelve months the company had 
found it impossible to deal entirely with the trans- 
port needs of the territories served, primarily on 
account of an acute shortage of staff, which was 
taking time to overcome by recruitment in South 
Africa’ and in the United Kingdom. A further 
factor was the inevitable delay in obtaining deliveries 
of the engines, rolling stock and other equipment 
and repair materials ordered to recondition the 
system after the strain of six years of heavy war 
traffics. The smooth running of the business had 
also been hampered during the year by strikes 
of African employees, both in Southern and 
Northern Rhodesia, which were, Mr. Hadley said, 
settled by means of a grant of increased pay and 
other concessions recommended by commissions of 
inquiry. 


Miscellanea 


Tin Metat.—The Ministry of Supply announces 
that to ensure compliance with the Control of Tin 
(No. 3) Order, 1941, certain formalities are neces- 
sary in connection with tin metal which has to be 
transhipped in this country in bond when en route 
through the United Kingdom for destinations 
abroad. Importers should, where necessary, apply 
for further information, either to the Directorate of 
Non-Ferrous Metals, 20 Albert Street, Rugby, 
or to the Secretary of the London Metal Exchange, 
Whittington Avenue, London, E.C.3. 


PUBLICATIONS ON COPPER AND BRONZE.— 
““Copper Data,” ‘‘ Bearing Bronzes,” ‘‘ German 
Copper and Brass Welding Practice, ” “ Lead- 
Bronze Bearings ” and “ Classification of Copper 
and Copper Alloys” have been reprinted and will 
be supplied free of charge by the Copper Develop- 
ment Association, Kendals Hall, Radlett, Herts, to 
anyone who has not already had copies and who 
gives evidence of genuine interest. Any such 
individual, department or firm wishing to receive 
future publications as they become available should 
notify the Association accordingly. 


OVERHEAD TRANSMISSION LinEs.—A booklet with 
the title ‘‘ Overhead Transmission Lines,’’ pub- 
lished by the British Aluminium Company, Ltd., 
London, E.C.2, reviews the merits of steel- cored 
aluminium conductors for overhead lines. The 
book consists of a collection of data sheets con- 
taining a wealth of useful information on con- 
ductors and various kinds of es including torsion 
joints, the Pairard joint, P.G. clamps, N.T.S. con- 
nectors, anchoring clamps, both cone and bolted, 
tie wire binding, aluminium-copper tappings and 
terminals, and the Stockbridge damper. Separate 
data sheets give the British Standard sizes, together 
with the mechanical and electrical properties of 
stranded aluminium and steel-cored aluminium 





conductors. 





Rerrinc or Brass Scrar.—The Ministry of 
Supply has entered into arrangements with copper 
refineries in the U.S.A. and Canada, under which 
the Ministry will ship for treatment during the next 
fifteen months about 148,500 tons of brass scrap, 
and the refineries will return the copper content as 
electrolytic copper. The brass scrap is mainly 
70/30 ammunition scrap and ingots cast from 
ammunition scrap. The Ministry expects about 
100,000 tons of copper to be returned to this 
country. The bulk of the contracts have been 
placed with U.S.A. refineries. 


Burzpine Inpustries DistRisuTion InQquirny.— 
A committee appointed by the Minister of Works 
to inquire into the distribution of building materials 
and components has held its first meeting. The 
committee has already invited the submission of 
written evidence from representative bodies of the 
builders’ merchants, building materials producers 
and users of building materials and components, 
and from a number of separate authorities, firms 
and individuals. The committee would also be 
glad to receive written statements from any other 
organisation or individual concerned with the pro- 
duction, distribution or use of building materials 
and components, or from any other interested 
person who feels that he has something of value to 
offer which would assist the committee in its inquiry. 
The terms of reference of the committee are :— 
“To examine the organisation and methods of dis- 
tribution of building materials and components, 
with particular reference to cost and efficiency, and 
to make recommendations.” Communications 
should be addressed to the secretary of the com- 
mittee, Mr. W. P. D. Skillington, Ministry of Works, 
Lambeth Bridge House, London, 8.E.1._ . 


Mrntnc Type Capacitrors.—Mining capacitors 
manufactured by British Insulated Callender’s 
Cables, Ltd., London, W.C.2, form the subject- 
matter of an illustrated brochure which includes 
tables showing the dimensions and outputs of the 
company’s standard range of tank-mounted capa- 
citors for voltages up to 625 volts. The tanks can 
be fitted with tub wheels and axles or with rollers, 
and various arrangements of adaptors and cable 
couplers are illustrated. It is pointed out that while 
present-day commercial capacitors cannot econo- 
mically be designed for F.L.P. certification, the 
tanks units in question are admirably suited for 
installation and use inbye in situations where 
flameproof electrical equipment is not considered 
necessary. Emphasis is laid on the importance 
of siting the capacitors as near as possible to the 
inductive loads which cause low power factor. This 
practice not only reduces the kVA loading of cables 
and apparatus generally back to the supply point, 
but it effects a direct improvement in voltage regu- 
lation and thereby enhances the starting charac- 
teristics of motors. In situations where limited 
head room prohibits the installation inbye of 
standard tank units, the company is prepared to 
supply low tank capacitors. 


TECHNICAL STAFFING IN THE BUILDING INDUSTRY. 
—tThe Association of Building Technicians and the 
Association of Scientific Workers, some months ago, 
set up a Joint Committee on Housing, to consider 
the, various ways in which these two trade unions 
could assist in increasing the efficiency of the 
Government’s housing programme. A memo- 
randum prepared by the Joint Committee deals 
with the problems of the technical staffing of the 
building industry and copies of it have been sent 
to the various Government Departments. The 
memorandum draws attention to the present need 
for an overall increase in the numbers of trained 
staff in all the grades of the building industry. It 
points out the inefficient use and distribution of the 
staff available and the poor conditions of service 
and salaries, which, it says, retard recruitment and 
prevent the work of technical and professional staffs 
being used to the fullest extent. In Government 
Departments and agencies such as the Building 
Research Station, there appears, it is stated, to be a 
poor allocation of work and misuse of staff, while in 
the case of local authorities there often exist con- 
ditions of low pay, poor conditions and prospects 
and the subordination of technical to non-technical 
officials. It is recommended that in Government 
Departments a review of all staffs, with reallocation 
where desirable, is called for, with a review of all 
salary scales, particularly the junior ones. Improved 
conditions and prospects of promotion for all staffs 
is recommended. It is also suggested that the 
call-up of junior assistants and of technical and 
professional students in the building industry should 
be reconsidered. Finally, it is suggested that a 
circular should be forwarded to all local authorities 
inviting them to take similar steps. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





British Association of Chemists 

Wednesday, Sept. 11th.—Gas Industry House, 1, Gros- 

venor Place, 8S.W.1. ‘‘ The Factory Acts as They 

Affect Chemists,” J. S. Evans. 7 p.m. 
Institute of Fuel 

Tuesday, Oct. 8th.—Central Hall, Westminster, S.W.1. 


Melchett Lecture by Sir James Chadwick. 6 p.m. 
Institute of Marine Engineers 
Tuesday, Sept. 10th.— 85, Minories, E.C.3. Presidential 


Address by Sir Amos L. Ayre. 5 p.m. 
Saturday, Sept. 28th.—Visit to John I. Thornycroft and 
Co., Ltd., Reading. 
Tuesday, Oct. 8th.—85, Minories, E.C.3. ‘* Notes on 
Steam Jet Refrigeration for Marine Purposes.’’ W. 


Sampson. 5 p.m. 
Saturday, Oct. 19th.—Visit to J. and E. Hall, Ltd., 
Dartford. 


Institute of Metals 


Tuesday and Wednesday, Sept. 10th and 11th.—Institu- 
tion of Civil Engineers, Great George Street, West- 
minster, S.W.1. Autumn meeting. 2.30 p.m. 
(Tuesday) and 10 a.m. (Wednesday). Lune heon at 
Connaught Rooms, Great Queen Street, W.C.2, on 
Wednesday, September 11th, at 1.15 p.m. 


Institute of Welding 


Wednesday, Sept. 1lth-—-N. Lonpon Brancu: The 
Polytechnic, Regent Street, W.1. ‘* The Weldability 
of Malleable Cast Iron,’ T. J. Palmer. 7.30 p.m. 


Institution of Automobile Engineers 


Wednesday, Sept. 18th.—LonpoN GRapuATES; 12, 
Hobart Place, 8.W.1. ‘“‘ Racing Cars,’’ H. Prings- 
heim. 6.30 p.m. 


24th.—BIRMINGHAM SECTION: James 
Great Charles Street, 
6.45 p.m. 


Tuesday, Sept. 
Watt Memorial Institute, 
Birmingham. General meeting. 


Institution of Electrical Engineers 
Wednesday, Sept. 11th.—S. MipLanp STUDENTS: James 
Watt Memorial Institute, Great Charles Stre et, 
Birmingham. ‘Electric Resistance Furnaces,’ 
F. Crook. 6.30 p.m. 
Institution of Factory Managers 
Monday, Sept. 16th.—S.E. Lonpon Brancu: Bonning- 
ton Hotel, W.C.2.  ‘* Psychological Instability : 
Government and Working-Classes,’”’ A. H. Huckle. 
6.30 p.m. 


Institution of Locomotive Engineers 


Wednesday, Sept. 11th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, S.W.1. General meeting, 
followed by an informal meeting. 5 p.m. 


Institution of Mechanical Engineers 


Friday, Sept. 20th—E. Miptanps Brancw: Univer- 
sity College, Nottingham. Address by Colonel 


J. M. Dickson. 7 p.m. SOUTHERN GRADUATES: 
R.A.E. Technical School, Old Post Office, Farn- 
borough. ‘“‘An Approach to Research Problems 
in- Aeronautical Engineering,” Captain J. Morris. 


Thwredoy, Sept. 26th—N. WESTERN Brancu: Engi- 
neers’ Club, Albert Square, Manchester. ‘‘ Heavy 
Machine Tools : Their Requirements and Accuracy,” 
J. H. Rivers. 6.45 p.m. 

Thursday, Oct. 3rd.—YoORKSHIRE BrancH: Hotel 
Metropole, Leeds. ‘‘ Some Notes on @ Superimposed 
High-Pressure Power Plant,” T. H. Carr. 7 p.m. 

Thursday, Oct. 17th.—YORKSHIRE BrancH: Royal 
Victoria Station Hotel, Sheffield. ‘‘ Some Aspects 
of the Ventilation of Factories,” R. Poole. 7 p.m. 


Institution of Mining and Metallurgy 
Wednesday, Sept. 25th.—Visit to the Anhydrite Mine, 
Sulphuric Acid Plant and Sulphate Plant at Billing- 
ham, Co. Durham. 


Institution of Naval Architects 


— Wednesday and. Thursday, Sept. 24th, 25th and 
.—Glasgow Autumn Meeting. 


Institution of Production Engineers 


Monday, Oct. 7th—YorKSHIRE SECTION: Hotel Metro- 
pole, Leeds. ‘“‘ Dielectric and Induction Heating,” 
E. May. 7 p.m. 

Tuesday, Oct. 8th.—Drersy SuB-Section: Art School, 
Green Lane, Derby. ‘‘ Power Samas Accounting 
Machines,” F. G. England. 6.45 p.m. 

Wednesday, Oct. 9th.—LUTON AND DISTRICT SECTION : 
Central Library, Luton. ‘“‘ The Rubber Bolster and 
its Application,” G. H. Parlor. 7 p.m. 

Friday, Oct. 11th.—MAaNcHESTER Section: Mechanics’ 
Institute, Crewe. ‘‘ Machine Tool User’s Diffi- 
culties,”” H. Porter. 7.15 p.m. N. EasTERN Sec- 
TION: Technical College, Sunderland. ‘‘ Manage- 
ment and Production Technique Applied to the 
Small Engineering Industries,” RK. W. Mann. 
6.30 p.m. N. EASTERN Grapuates: Neville 

Newcastle-upon-Tyne. 


Mining Institution, 


International Technical Congress 


Monday to Saturday, Sept. 16th to 21st.—International 
Technical Congress at Paris. 


Manchester Association of Engineers 


Wednesday, Sept. 25th.—Visit to the works of A. V. Roe 
and Co., Ltd., Woodford, Cheshire. 2.30 p.m. 


Sheffield Society of Engineers and Metallurgists 


To-day, Sept. 6th.—Sheffield Metallurgical Club, West 
Street, Sheffield. ‘‘A Recent Visit to America,” 
A. Roebuck. 7 p.m. 


Stephenson Locomotive Society 

Saturday, Sept. 14th.—Visits to Stewarts Lane and 

Nine Elms running sheds, Southern Railway. 

Monday, Sept. 16th.—Visits to running sheds at Carlisle, 

L.M.S. and L.N.E.R. 

Saturday, Sept. 21st.—Visit to Cowlairs works and running 
shed, L.N.E.R. 








Reports on German Industry 





Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German Industry listed 
below can be obtained from H.M. Stationery Office at the 
prices stated. 


No. of Post 
report. Title. free. 
8. d. 

C.1.0.8.: 


XXVI-30 Gas Turbine peng by 


H.M.W. me 4 2 
The Production of Demdeiee 
furan Intermediates: Detailed 
description in German of a 
‘** Polyurethane ” etal Sub- 
stitute eee 4 
Coke-Oven taiatiellintion of Rei sic “ 
Werke A.G. Hermann Goering 


XXIX-12 


to 


XXXIII-37 


Werke at Watenstedt, near 
POIIUNNOS cess. anc, anc. san, onan aie 
B.1.0.8 

340 .. «. German Small Arms Ammuni- 

tion 2 1 
400 i Cerium Industry i in German 

Territory, including Reports on 
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Contracts 
Marconi’s WIRELESS TELEGRAPH COMPANY 


informs us that a contract to supply Iraq with an 
up-to-date broadcasting and telecommunication 
system has been secured. Under the terms of the 
contract, short and medium-wave transmitters, 
together with studios, including # concert hall and 
all the necessary control gear, are to be provided, 
to a total value of approximately £35,000. Outside 
broadcasting has not been overlooked and equipment 
to provide this facility has been ordered. A further 
contract for the supply and installation of a com- 
plete new radio station on the Island of Timor for 
the Portuguese Ministry of Colonies has also been 


Personal and Business 


Mr. Nog F. Hatt has been appointed the first 
Principal of the Administrative Staff College. 


Mr. J. H. DuNBaR has been appointed assistant 
managing director of Lancashire Dynamo and 
Crypto, Ltd. 

Dr. H. R. Ricarpo, F.R.S., has been elected an 
hon. member of the Royal Netherlands Institution 
of Engineers. 


Mr. J. E. BLacksuaw and Mr, R. Needham have 
been appointed joint managing directors of G. D., 
Peters and Co., Ltd. 

Mr. F, 
engineer and Mr. T. Harrison production manager 
of Brush Coachwork, Ltd. 


THE ORDNANCE CONSULTING OFFICER FOR INDIA 
states that his address is now 7 and 8, Dial Square, 
Royal Arsenal, Woolwich, S.E.18. 


Mr. H. R. Miuus, M.Sc. (Lond.), A.M.I.E.E., has 
been appointed assistant director of the science 
department of the British Council. 


Mr. F. L. Waring, Mr. J. P. Postlethwaite, and 
Mr. J. H. Stephens have been appointed directors 
of Low-Temperature Carbonisation, Ltd. 


THE Nationat Coat Boarp has appointed Mr. 
J. Latham to be its chief finance officer. He will 
take up the appointment at an early date. 


THe IncorPORATED MuwnicrpaL | ELECTRICAL 
ASSOCIATION has taken temporary offices at 254-260), 
Earl’s Court Road, 8.W.5 (telephone, Frobisher 
2232, Ext. 12). 

British INSULATED CALLENDER’S CABLES, Ltd., 
announces that the address of its Worcester office 
has been changed to 37, Broad Street, Worcester 
(telephone, Worcester 2070). 


THe HorrMaNNn MANUFACTURING Company, Ltd., 
has opened a branch office at 217, Westgate Road, 
Newcastle-upon-Tyne, 1 (telephone, Newcastle 
26608 ; telegrams, ‘* Hoffmann, Newcastle ”’). 


A. A. JONES AND SHIPMAN, Ltd., announce that 
on and after September 16th all correspondence 
should be sent to their new works at Narborough 
Road South, Braunstone, Leicester (telephone, 
Leicester 34222). 

Mr. T. G. Symonps Bass has retired from the 
position of chief mechanical and electrical engineer, 
Air Ministry Directorate General of Works. Mr. 
A. Watson, M.I. Mech. E., M.I.E.E., has been 
appointed to succeed him. 


Sir W. G. ArRMsTRONG, WHITWORTH AND Co. 
(ENGINEERS), Ltd., ask us to state that all corre- 
spondence, accounts and small parcels should now 
be addressed to them at P.O. Box No. 10, Slough, 
Bucks (telephone, Slough 22416; telegrams, 
** Kadeng, Slough ’’). 

Dr. R. H. Greaves has retired from his post in 
the Armament Research Department, Ministry of 
Supply, formerly the Research Department, Wool- 
wich, in which he succeeded Dr. Harold Moore, 
C.B.E., as Director of Metallurgical Research in 
1932, after having served for many years as Deputy 
Director. 


Tue Lonpon, MIDLAND AND ScortisH RaiLway 
ComPANy announces the following appointments :— 
Mr. W. E. Yates, road motor engineer, Watford 
H.Q., in succession to Mr. J. Shearman, who is 
retiring; Mr. V. R. B. Cooke, assistant road motor 
engineer, and Mr. D. Chaddock, assistant to road 
motor engineer, Watford H.Q. 


Merz AND McLELLAN announce that, owing to 
the growing importance of their work in India, 
they have felt it desirable to establish a separate 
associated firm to undertake consulting engineering 
work in British India. The new firm is practising 
under the title of Merz and McLellan (India) at 
16, Lee Road, Calcutta (telegrams, ‘“‘Ambercal,” 
Calcutta ; telephone, PK 1996). 


THe British ALUMINIUM Company, Ltd., 
announces that the Falkirk rolling mills, designed 
and operated for the Government during the war 
period, have now been acquired. The factory was 
originally laid out primarily for the production of 
heat-treated aluminium alloys for aircraft, but is 
now also producing sheet and coiled strip for pre- 
fabricated houses, furniture, and many other new 
or re-established peacetime uses for aluminium. 


Mr. C. G. McAvLiFFE has been released from his 
appointment as Controller of Light Metals, and the 
work of the Control has now been transferred to 
the Ministry of Supply, Metals Division. Inquiries 
relating to metal supplies, statistics and licences 
should now be addressed to the Ministry of Supply 
(M.4), Southam Road, Banbury, Oxon (telephone, 
Banbury 2821), and matters relating to production 
should be addressed to Ministry of Supply (M.4), 
Shell-Mex House, Strand, W.C.2 (telephone, Gerrard 
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A Seven-Day Journal 


Royal Netherlands Industrial Fair 


THe forty-seventh Royal Netherlands 
Industrial Fair at Utrecht, which was opened 
on Tuesday, September 10th, and will remain 
open till Thursday, September 19th, is the 
first Autumn Fair to be held since the war, and 
it is claimed to be the largest Fair ever held in 
Holland. The total exhibition area now avail- 
able is 32,120 square metres, or about 50 per 
cent more than that of the Spring Fair. In all, 
1957 firms are showing at the present fair, 
a figure which compares with 629 in April last. 
Of this total of 1957, 725 firms are foreign 
exhibitors, compared with 681 at the Spring 
Fair. Of these 725, 200 are British firms or 
their Dutch agents, 136 American, 105 Swiss, 
94 Belgian, 71 French and 61 Czechoslovakian 
firms or agents. Other exhibitors are Denmark 
18, Sweden 13, and Italy 13, while still other 
countries represented include Canada, Norway, 
Morocco, Portugal and India. The only true 
national section of the Fair is the Belgian 
section. The Fair is now divided into two sites, 
the Vredenburg site and a new site at Croeselaan. 
The former site has a total area of 15,978 square 
metres, and the latter new site 16,172 square 
metres. In future the sections to be accom- 
modated on the new site will include those for 
agriculture, heavy machinery and_ building 
machinery and materials. A short time ago the 
Croeselaan site was a rough field, but by tipping 
building rubble, and rolling and stamping it 
down, and finishing with a layer of powdered 
slag, a good surface has been obtained. In 
parts it has been paved and tiled, and several 
large wooden buildings have been erected, 
which are supplemented by tents. The exhibi- 
tion spaces in these buildings and tents is 
6208 square metres, and there are 9936 square 
metres of open air space. Over £900,000 will 
be spent on improving the two exhibition 
sites and building new administrative offices. 
The first two days of the present fair were 
set apart for visitors interested in export trade. 
In making the arrangements we outline above, 
the management has, it informs us, acted 
in accordance with the principle that only 
work, and more work, can raise the industry of 
the Netherlands from the position of poverty 
in which it found itself after the war. 


The Standardisation of Screw Threads 


On Friday of last week, September 6th, by 
arrangement with the British Standards Insti- 
tution, a special afternoon meeting was held at 
the Institution of Mechanical Engineers to hear 
an address on the progress in the United States 
of work towards the unification of screw threads. 
The address was given by Mr. William L. 
3att, who in his office as president of 8.K.F. 
Industries, Inc., Philadelphia, member of the 
Combined Raw Materials Board, and the Com- 
bined Production and Resources Board, and 
Vice-Chairman of the War Production Board, 
has done much to further the unification of 
engineering standards. Mr. Batt was intro- 
duced by Mr. Arthur Woodburn, Joint Parlia- 
mentary Secretary of the Ministry of Supply. 
A complementary statement on the progress 
made in Britain in this direction was later given 
by Mr. S. J. Harley, the managing director of 
the Coventry Tool and Gauge Company, Ltd., 
who, we may recall, was during the war Con- 
troller of Jigs, Tools and Gauges and Technical 
Director of Machine Tools at the Ministry of 
Supply. Mr. Batt’s address was almost entirely 
devoted to emphasising the international 
importance of achieving screw thread standard- 
isation between the United States and the British 
Empire.. He urged that an effort should be 
made to expedite the fulfilment of the recom- 
mendations made at the Ottawa Conference in 
September, 1945. Mr. Harley explained that in 
this country the apparent delay which had 
occurred in proceeding further with the subject 
did not imply any loss of interest init. It was the 
result of the necessity for consulting a large num- 
ber of bodies and groups which would be affected 








by any change in our screw thread Standards. 
The B.S.I., he said, had consulted a total of 
eighty-eight such bodies. About half of them 
so far had replied, and of the replies received 
about 19 per cent expressed various degrees of 
opposition to the suggested changes, 17 per cent 
offered no definite opinion and about 64 per 
cent expressed varying degrees of support. 


Retirement of 
Mr. John H. Kemp-Welch 


THE retirement is announced of Mr. John 
H. Kemp-Welch, who for many years has had 
charge of the London office of Peter Brotherhood 
Ltd., of Peterborough. Mr. Kemp-Welch, who 
is sixty-seven years of age, was born in London, 
and received his early education at Sunningdale 
School, and at Eton, and afterwards studied at 
University College, London. He gained his 
practical training as a pupil in the works of 
Mr. Peter Brotherhood, which were then in 
Lambeth, and spent some time installing the 
firm’s machinery in ships of the Royal Navy. 
For one year, he was a premium pupil at the 
Maschinenfabrik Oerlikon, of O6crlikon, 
Zurich. In 1906, on his return to England, 
Mr. Kemp-Welch was appointed to the tech- 
nical staff of Mr. Peter Brotherhood. In 1907 
the firm of Peter Brotherhood was formed into a 
private limited liability company, and new 
works were built at Peterborough. He 
remained at Peterborough until 1910, when 
he was put in charge of the firm’s London 
office, a position he held until 1913, when 
he returned to Peterborough as _ technical 
assistant to the late Mr. C. W. Bryant, 
who was then the general manager of the 
works. During the 1914-18 war, Mr. Kemp- 
Welch was entrusted with the development 
and production of depth charges and mines, 
and in 1918 his work was recognised by 
the bestowel of the M.B.E. In 1919 he returned 
to the London office, and has had charge of the 
sales and publicity sides of the company’s 
organisation. During his many years in London 
he made a wide circle of friends with whom we 
may join in wishing him many years of happy 
retirement. 


Radio Navigational Aids in Civil 
Aviation 

A SERIES of demonstrations of radio and radar 
aids to civil aviation has been arranged by 
H.M. Government from 10th to 23rd September, 
for the benefit of the Provisional International 
Civil Aviation Organisation. These demonstra- 
tions in this country, together with a similar 
series to be given in the United States of 
America, constitute an important prelude to the 
first meeting of the Special Radio Technical 
Division of P.I.C.A.O. to be convened in 
Montreal on October 30th, at which the 
relative merits of various radio navigational 
systems will be discussed from the technical 
standpoint with a view to the ultimate 
selection of suitable systems for standard 
use internationally. Among the short-range 
navigational aids currently demonstrated at 
Farnborough, Great Malvern and Bassingbourn, 
are the well-known “Gee” and ‘spiders’ 
web navigation ”’ (giving combined distance and 
azimuth indication from a ground beacon), 
and the ‘ Rebecca-Eureka”’’ and ‘ Babs” 
systems. The less acute problem of long-range 
navigation will be demonstrated with the help 
of Consol and the Post Office Position Indicator. 
Radar sets, both primary and secondary, will 
be used to demonstrate airfield control. A 
demonstration of an Airfield Surface Movement 
Indicator (A.S.M.I.) and a bench exhibit of a 
collision-warning radar set offer a solution to 
the problems of ground control under conditions 
of poor visibility. Some 250 delegates from 
fifty countries have accepted invitations to 
attend the demonstrations which will be 
followed by informal discussions at the Royal 
Empire Society on September 24th and 25th. 
Speaking at a Press conference on September 6th 








Sir Robert Watson Watt said that, in the field 
of navigation, P.I.C.A.O. had to face the prob- 
lem of reconciling urgent interim measures 
with the no less important long-term provisions, 
using peacetime evolution in place of the war- 
time revolution of radar. 


Informal Group for the Development 
of Stress Analysis 


In a Journal note of August 30th, we 
announced the calling of a meeting at University 
College, London, on Friday, September 6th, to 
discuss the possibility of forming a society or 
association for furthering the development in 
this country of photo-elastic and other methods 
of stress analysis. That meeting, under the 
chairmanship of Dr. D. R.. Pye, F.RS., 
Provost of University College, was well attended 
—over sixty representatives of universities and 
technical schools, Government research depart- 
ments, and industrial firms being present. It 
was unanimously decided to bring into being 
at once an Informal Group for the Promotion 
of Experimental Studies in Stress Analysis. 
Possible activities of the group and its con- 
stitution were discussed, and officers and a 
committee were elected. The chairman of the 
group is Colonel H. T. Jessop, M.Sc., Lecturer in 
Photo-Elastics and Applied Mathematics in the 
Engineering Department of University College, 
London, and the secretary is Mr. E. K. Frankl, 
demonstrator in the Cambridge University 
Engineering Department. Members of the 
committee include Mr. C. W. Newberry, of the 
L.M.S. Railway research department, Mr. R. G 
Manley, of Vickers-Armstrongs research depart- 
ment, Mr. W. A. P. Fisher, of the Royal Aircraft 
Establishment, Dr. J. Ward, of Huddersfield 
Technical College, Dr. Redshaw, of Boulton 
Paul Aircraft, Ltd., and Mr. D. G. Sopwith, of 
the engineering division of the National Physical 
Laboratory. The Secretary of the Institute of 
Physics, Dr. H. R. Lang, attended the meeting 
and spoke on the attitude of the Board of the 
Institute to informal groups. 


The Iron and Steel Board 


On Thursday, September 5th, an announce- 
ment was made by the Minister of Supply 
about the membership of the Iron and Steel 
Board. Sir Archibald Forbes, a director of 
Spillers, Ltd., has been appointed chairman of 
the Board, the other members of which are: 
Sir Alan Barlow, Jo‘nt Second Secretary of the 
Treasury ; Mr. A. Callaghan, general secretary of 
the National Union of Blast Furnacemen; Mr. 
Lincoln Evans, general secretary of the Iron 
and Steel Trades Confederation; Mr. G. H. 
Latham, chairman and managing director of 
the Whitehead Iron and Steel Company, 
Ltd., and president-elect of the British 
Iron and Steel Federation; and Mr. Richard 
Mather, chairman and managing director of 
the Skinningrove Iron Company, Ltd. An 
additional member with experience of general 
industry is to be appointed, whose name 
will be announced shortly. The chairman’s 
salary will be £8,500 a year, and the other 
members of the Board, who will serve on a 
part-time basis, will each receive £1000 a year. 
Mr. A. C. Boddis of the Ministry of Supply has 
been appointed secretary. The matters for 
which, under the Ministry of Supply, the Board 
will be responsible have already been indicated 
in the statement printed in our issue of August 
30th. The main duties will beto review and super- 
vise programmes of development needed for the 
modernisation of the iron and steel industry, 
and to watch over the execution of approved 
schemes in such programmes ; to supervise, as 
necessary, the industry in current matters, 
including the provision of raw material require- 
ments, and the administration of such con- 
tinued direct control as may be required over the 
production, distribution and importation of iron 
and steel products; and to advise on general 
price policy for the industry and on the fixing 
of prices for controlled products. 
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PLAN AND PROFILES OF GREEN MOUNTAIN DAM 
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Colorado and 
Rivers 


No. ILI1-—(Continued from 


GREEN Mountain Dam 

\ HILE the Alva B. Adams tunnel is the 

key feature of the Colorado and Big 
Thompson project, there are a number of 
other important enginering works that are 
directly tributary to the functioning of that 
tunnel in the way planned—see Fig. 1 ante. 
The water that is to be diverted from the 
western side of the Continental Divide is 
mainly due to the much heavier snowfall on 
that side of the range upon the watershed of 
the upper reaches of the Colorado River. The 
Bureau of Reclamation, to justify the annual 


Big Thompson 


Scheme 


page 205, September 6th 


in 1943. Preliminary to rearing the dam it 
was necessary to do considerable excavating 
and clearing for the foundation area, and then 
to drive a diversion tunnel with an internal 
diameter, after lining, of 18ft. for a total 
length of 1575ft. That tunnel later became 
the outlet tunnel for the reservoir. Con- 
necting with the tunnel there is a control 
shaft with a gate chamber at the bottom and 
a hoist house surmounting it at the crest of 
the dam. This shaft has a vertical length of 
259ft. and an internal diameter of 20ft. At 





the upstream end of the outlet tunnel there 





FiG. 9—POWER HOUSE AND SWITCHYARD AT GREEN MOUNTAIN DAM 


diversion of 310,000 acre-feet to the eastern 
side of the Rockies, has had to provide a 
storage basin that will catch and hold during 
flood stages of that watershed sufficient’ 
water to supplement the run-off in low-stage 
seasons for the users on the western side 
already dependent upon that source of supply. 
Therefore virtually the first construction 
work on the western side was that of rearing 
Green Mountain dam on the Blue River, a 
tributary of the Colorado. The Green 
Mountain reservoir, at its discharge end, lies 
39 miles south-west from the west portal of 
the Alva B. Adams tunnel. This reservoir 
is now in service. In connection with this 
reservoir there is a power-house (Fig. 9) 
immediately below the dam with an installed 
capacity of 21,600 kW ; and electricity from 
this source has been transmitted to the 
west portal of the tunnel, through the 
Divide, and to other of the associated con- 
struction operations on that side of the range. 

The Green Mountain dam (Fig. 10) was, at 
the time of its construction, the second 
highest and largest earth and rockfill dam in 
the United States. It was designed to create 
a reservoir with a capacity of 154,000 acre- 
feet, covering an area of 2000 acres. Work 
on the dam was started in 1938 and completed 








is an intake shaft, 13ft. 6in. inside diameter, 
with a height of 97ft., which is topped with 
a trashrack structure. At its downstream 
end the outlet tunnel is modified in form to 
accommodate two penstocks, each 102in. 
inside diameter, that carry water to the two 
generating units in the power-house. The 
diversion tunnel was driven in full section in 
Morrison shale and in shale and porphyry. 
This work was done from a double-deck 
jumbo that mounted six drifters, and each 
drill round averaged fifty-two holes. All 
rounds were electrically fired and about 
175 lb. of powder—40 per cent. dynamite— 
was used per round. During driving the 
tunnel was ventilated by a pressure blower 
that delivered air through a canvas tube, 
22in. in diameter, with its exhaust end kept 
within 50ft. of the heading. 

The Green Mountain dam has been con- 
structed of selected materials that were 
passed through a grizzly with 3in. openings. 
The dam has a maximum height at the crest 
of 274ft., and the approximate volumes of 
the different zones of which the dam has been 
formed are as follows :—Impervious, 
2,360,000 cubic vards, upstream, and semi- 
impervious, 560,000 cubic yards ; cobble and 
rockfill, 1,360,000 cubic yards, downstream ; 


and 50,000 cubic yards of rock riprap on the 
upstream slope. The borrow area and a 
large part of the common excavation re- 
quired for the dam and its appurtenant 
structures are composed of glacial till, and 
the materials were obtained in the vicinity. 
The total volume of glacial boulders of more 
than 3in. in size averaged 18 per cent. 


CONSTRUCTION OF DAM 


Placement began on May 20th, 1940, and 
the work, after several suspensions due to 
bad weather, was completed in September 
1942. The material was compacted by 
tamping rollers to a thickness of approxi- 
mately 6in. per layer, and where any areas 
were not accessible to rollers, the compaction 
was effected by hand-operated air hammers 
with tamping feet. The average dry weight 
density of placed material passing a one 4in. 
screen was 133-3 lb., or 1-2 1b. higher than 
laboratory compaction at the same moisture 
content. The average wet density of earth 
and rock (3in. maximum) in the fill was 
150-6 lb., with @ maximum of 157lb. The 
material was placed with an average moisture 
content of 0-6 per cent. below optimum 
moisture content, which varied from 7-5 to 
9-0 per cent. for the different areas in the 
borrow pit from which the impervious 
material was obtained. 

The dam was built in two parts, the per- 
manent cofferdam upstream and the con- 
tiguous main embankment of the dam. The 
upstream slope of the dam is 3:1 from the 
crest at El. 7960 to the top of the permanent 
cofferdam at El. 7780, where there is a 40ft. 
berm, and the slope from the berm to bed- 
rock is also 3:1. A blanket of 3ft. of rip-rap 
was dumped on the upstream slope. The 
downstream slope is 24:1 from the crest 
of the dam at El. 7770 and 5: 1 below that 
elevation. The downstream section of the 
dam was constructed of cobbles recovered 
from the embankment material that had 
passed over the grizzly with 3in. openings. 
A plan and profiles of the dam are reproduced 
on the opposit> page, whilst area-capacity- 
discharge curves are shown in Fig. 11. 

The Green Mountain dam rests on a founda- 
tion of Morrison shale, Dakota sandstone, 
and porphyry, and there are four cut-off walls 
underlying the structure. The excavation 
for the cut-off walls was carried at least 3ft. 
into the bedrock, and the walls rise to an 
average of 10ft. above bedrock. Grout-form 
curtains were placed beneath the cut-off 
walls, and blanket grouting of the foundation 
was done wherever it was found necessary. 


SPILLWAY 


The spillway, which is at the west side of 
the dam, has a capacity of 25,000 cubic feet 
a second, equivalent to 40 cubic feet per 
second per square mile of the drainage area 
of 624 square miles. The maximum dis- 
charge has rarely exceeded 10 cubic feet per 
second for each square mile of the watershed. 
The spillway entrance has a flat bottom and 
is at El. 7924. The base of the left slope of 
the inlet is the segment of a circle, having a 
radius of about 400 ft. starting from the left 
abutment of the spillway bridge. The slope 
at that side is 1}: 1, except where it inter- 
cepts a vertical concrete wall with a S0ft. 
radius that starts from the left abutment of 
the spillway bridge and with its centre on the 
axis of the dam. The base of the right bank 
of the spillway entrance is also a segment of 
a circle, but with a radius of 116ft. This 
bank is a warped surface starting from 
vertical at the right abutment of the spill- 
way bridge abutment, and ending in a 3:1 





slope, where it meets and becomes tangent 





226 


ENGINEER 


THE 


Sept. 13, 1946 











to the upstream face of the dam embankment. 
The spillway entrance is lined with concrete 
from the spillway bridge to a point about 
140ft. downstream. The spillway is con- 
trolled by three 25ft. by 22ft. radial gates, 
placed under the spillway bridge, that are 
provided with electric-driven hoists and 








other works on the Colorado and Big Thomp- 
son project, designed to impound water 
taken from the Colorado River for diversion 
to the east side of the Continental Divide 
through the Alva B. Adams tunnel. The 
first of these contributory undertakings is 





Shadow Mountain Lake reservoir (Figs. 1 








FiG. 10—-LOOKING UPSTREAM TOWARDS GREEN MOUNTAIN DAM 


automatic-float mechanism control. The 
floor gradient of the spillway is a series of 
vertical curves with its lower end at El. 7700. 


PowER-HOoUSE 


The power-house at Green Mountain dam 
is a reinforced concrete structure, 67ft. wide 
and 97ft. long, situated on the right bank of 
the river immediately downstream from the 
dam. The electric plant is composed of two 
12,000-kVA, vertical shaft generator units, 
with direct-connected exciters, and each 
driven by a 15,000 H.P. turbine. The trans- 
formers and oil circuit breakers are in an 
adjacent switch yard. The plant is designed 
to operate under a variable head, which will 
probably average about 225ft., and will have 
an output of approximately 60 million kilo- 
watt-hours annually. To provide electricity 
for construction purposes at the dam site, 
a power line capable of transmitting current 
at 115,000 volts was built by the Govern- 
ment forces to connect with a public service 
company’s sub-station at a point 26-79 miles 
distant. The general contract for the Green 
Mountain dam and power plant was held by 
the Warner Construction Company, Chicago, 
Illinois. 

The crest of the dam, which is 40ft. wide, 
has a concrete parapet 3ft. high on its up- 
stream side and a Yin. curb on the down- 
stream side. Between the parapet and the 
curb there is a gravel roadway. The lining 
of the outlet tunnel was placed in two opera- 
tions—first, the invert and then the side 
walls and arch. The concrete for the side 
walls and arch was placed behind collapsible 
forms by a Pumpcrete machine. The con- 
crete was mixed outside the tunnel and 
hauled by lorries to a portable conveyor that 
discharged into the Pumpcrete machine of 
300 H.P., which forced the concrete to the 
point of placing through an 8in. pipe. 


CONTRIBUTORY UNDERTAKINGS 


With the Green Mountain dam completed 
and water accumulating in the reservoir so 


and 2 ante), which is within an area contigu- 
ous to Grand Lake, and close to the west 
portal of the tunnel through the Rockies. 


Saapow MountTAIN AND GRAND LAKES 


Grand Lake lies near the western boundary 
of Rocky Mountain National Park, and is 
said to be the largest natural lake in the 
State of Colorado. It has been long a 
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summertime pleasure resort and boating 
area. Normally, Grand Lake discharges 
into the North Fork of Colorado River, 
but when Shadow Mountain Lake is created 
by a low dam, this new body of water will 
connect with adjacent Grand Lake and dis- 





formed, work could be started on some of the 








charge into the latter water impounded from 


the North Fork of the Colorado River. In 
the past, the area occupied by Shadow 
Mountain Lake has been an intermittently 
flooded expanse with the water level varying 
as much as 4ft., and the low surrounding 
ground has been marshy, malarious, and a 
breeding-place for mosquitoes. Shadow 
Mountain Lake, as a reservoir, will raise the 
water level, permanently flood the hitherto 
objectionable environs, and maintain the 
level of the impounded area within a maxi- 
mum variation not exceeding lft. The 
reservoir will be created by damming the 
North Fork of Colorado River by constructing 
a dyke, 44ft. high and 600ft. long at crest, of 
an earth embankment type, with a concrete 
spillway. This low barrier, now under con- 
struction, is at a point approximately half a 
mile below the outlet of Grand Lake where 
it meets the North Fork of the Colorado 
River. Shadow Mountain Lake will have a 
surface expanse of 1356 acres, and to that 
extent will supplement the normal surface 
area of 507 acres of Grand Lake. Besides 
the main dam there will be a total of 3100ft. 
of supplemental dykes. 

Grand Lake is being connected with the 
west portal of the Alva B. Adams tunnel by 
a concrete conduit, which will have a length 
of 380ft. This conduit is to have an inlet 
below the lake level, and automatic gates 
will control the discharge from the lake in a 
manner to limit the draw-down from Grand 
Lake to 1ft.—between El]. 8366 and El. 8367. 


GRANBY RESERVOIR 


The aqueduct through the Great Divide 
to the eastern slope of the Rockies will not 
depend for its full supply in the years to 
come upon the water available from the 
watershed tributary to Shadow Mountain 
Lake and Grand Lake. There will be a third 
impounding area which will be known as 
Granby reservoir, but its construction has 
not yet been started. - The site of this 
big dam and all its major features have 








14 
Outlet Discharge in Hundreds of Cubic Feet per Second 
3 5 6 7 


Diversion Discharge in Thousands of Cubic Feet per Second 


been carefully planned and will be ready for 


Reservoir Area in Hundreds of Acres 


i) 
NS 


4 »y 28 36 40 - 44 


Reservoir Capacity in Thousands of Acre Feet Storage 


140 180 200 220 








FIG. 11—AREA - CAPACITY - DISCHARGE CURVES FOR GREEN MOUNTAIN LAKE 


8 9 10 " 
a start whenever existing restrictions 


are removed. The Granby dam will rise 
athwart the main flow of the Colorado River 
at a site approximately 5 miles to the north 
and east of the town of Granby, and the 
Granby reservoir will be the largest of those 
planned for the project. It will store a 
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maximum of 482,000 acre-feet of water, The 
main dam at the Granby reservoir will have 
a height of 280ft. and a length of 720ft. along 
its crest. It is to take the form of an earth 
and rock-fill embankment. The reservoir will 
have &@ maximum surface area of 7256 acres, 
anda livestorage capacity of 468,100 acre-feet. 

In addition to the main dam, three small 
dykes are to be built to divert some of the 
contributory waterways, and there will be 
two main supply canals to carry the diverted 
water from the Fraser River, Arapaho Creek, 
and Willow Creek into the Granby reservoir. 
Water from this reservoir will reach Shadow 
Mountain Lake through a gravity flow canal, 
tracing a course of about 4-5 miles; but as 
Granby reservoir is to have its maximum level 
at El. 8275, while the normal elevation of 
Shadow Mountain Lake will be maintained 
at El. 8369—-a difference of 94ft.—some head 
will have to be provided to get the water to 
flow by gravity through the canal. This 
function will be discharged by the Granby 
Lake pumping station. That station will be 
equipped with three vertical shaft pumps, 
each of which will be driven by a synchronous 
motor of 6500 H.P., which will raise the 
reservoir water through a pressure line to 
El. 8381. At this level it will enter the 
Granby pump canal and flow thence to 
Shadow Mountain Lake and onward by way 
of Grand Lake to the intake portal of the 
tunnel through the Continental Divide. For 
this purpose, the pumps in the Granby 
station will raise the water a total of 226ft., 
when Granby reservoir is at its lowest level. 
In connection with this part of the project, 
it should be mentioned that Shadow Moun- 
tain Lake will provide a small amount of 
storage for correlating the output of Granby 
pumping plant and the flow of Adams tunnel. 

Power plant No, 1 on the east side of the 
Rockies, at Estes Park, will be built and 
equipped under the programme now in 
progress. Other plants of the projected 
system will be constructed, as soon as con- 
ditions permit, to meet the rapidly increasing 
demand for more power in south-east 
Wyoming and north-east Colorado. Between 
the outlet at the east portal, where the water 
is at El. 8258, and power plant No. 1 there 
is a drop of 783ft. There will be installed at 
power plant No. 1 two vertical hydraulic 
turbines, operating under a head of 746ft. 
As a vertical section (Fig. 2 ante) of the 
Colorado and Big Thompson scheme shows, 
there is a hydraulic drop of 2974ft. between 
the east portal of the Adams tunnel and power 
plant No. 4 on the Big Thompson River. 
Advantage will be taken of this difference of 
level in the years to come, but the imme- 
diate purpose is to deliver a supplemental 
water supply for valuable farm lands in 
north-eastern Colorado that have suffered 
very heavily in the last decade because of 
insufficient water. This is an especially grave 
handicap because of the changed farming 
practices in the region and the nature of the 
crops now grown to meet present-day 
demands and markets, Originally, farming 
in this great section of Colorado was started 
by men who abandoned the uncertain gains 
of mining for the surer if lesser income to be 
obtained by providing foodstuffs for such of 
their fellows as still pursued mining as a 
source of livelihood. In time, that farming 
became stabilised and expanded as markets 
widened for the produce. This, in turn, led 
to increasing recourse to irrigation by way 
of supply canals dug to tap Cache la Poudre 
and Big Thompson rivers and Vrain Oreek, 
and the incidental construction of impound- 
ing reservoirs. The outlays for these neces- 
sary betterments have cost over the years 
many millions of dollars, and the water users 


have been paying variously from 6 to 10 
dollars per acre a year for the water they 
needed. The Colorado and Big Thompson 
scheme will pay for itself, through sales of 
power and water, and will make it possible 
for the Government largely to reimburse 
itself by selling water at a rate as low as 
2 dollars per acre per annum. The scheme is 
notintended to aidin opening up new lands, but 
to save those now under cultivation and con- 
tributing substantially to the urgent produc- 
tion of the fullest possible output of foodstuffs. 

The Colorado and Big Thompson scheme 





was started under the administration of Mr. 
John C. Page, then Commissioner of the U.S. 
Bureau of Reclamation, and carried forward 
for some years still under his administrative 
direction. Since Mr. Page’s retirement, 
because of ill-health, this responsibility has 
been, shifted to the qualified shoulders of 
Mr. H. W. Bashore, who became Commis- 
sioner of the Bureau in August of 1943. 
Project construction is being directed by 
Mr. C. H. Howell, under the administrative 
supervision of Mr. E. B. Debler, of Region 7. 


(To be continued) 
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THE LocoMOTIvE 

A* outside cylinder locomotive of the 2-6-0 

type was selected as being the most suit- 
able for the experiment, and the various 
components were mounted on it. Fig. 3 
shows the engine as originally fitted, one 
complete set of apparatus being fixed on each 
side, and it should be noted that this was 
accomplished without exceeding the per- 
missible axle weights or loading gauge limits, 
and without obstructing the driver’s view of 
the road ahead. No alteration to the tender 
was involved. 

It will be seen that the exhaust steam pipe 
emerged through the side of the smoke-box 
and entered a grease separator on its way to 
a multi-tubular cooler, the headers of which 
were formed to make the steam pass three 
times through its length, descending from one 
bank of tubes to the next. On leaving the 
bottom set of tubes, the steam was dealt with 
by a three-throw combined compressor and 
feed pump from which it is discharged as 
feed to the boiler. The headers were fitted 
with relief valves set to blow off at 15 lb. per 
sq. in. and there was a large valve inside the 
smoke-box to open the exhaust direct to 
atmosphere in the normal way through the 
chimney, when required, the operating gear 
being placed on the side of the smoke-box 
and extending back to the cab. 

Each pump was driven through gearing by 
a small Easton and Johnson vertical, single- 
cylinder, high-speed steam engine capable of 
developing about 5 I.H.P., which also 
operated a small gear type pump in rear of it, 
which regulated the flow of water from the 
tender to the cooler. The pump had a by-pass 
loop on the delivery side to prevent over- 
filling of the cooler body. 

The water introduced by the pump was 
boiled off in the cooler at 212 deg. Fah., 
under atmospheric pressure and the vapour 
resulting was conveniently discharged into 
the side of the chimney where it mixed with 
the products of combustion and was carried 
away. 

The necessary rate of heat transmission 
through the walls of the tubes in the cooler 
could only be effected when the temperature 
of the exhaust steam was in excess of that of 
the water in the cooler. It was found that 
the temperature corresponding to a back 
pressure of from 4lb. to 7 lb. per sq. in. was 
sufficient under normal circumstances. This 
is no more than that usually found at the base 
of a blast pipe in an ordinary locomotive, 

The apparatus was purposely of a make- 
shift and tentative character, the intention 
being to construct permanent sets ultimately 








Compression: A 
Experiment 


By H. HOLOROFT 


page 203, September 6th) 


embody any modifications found necessary. 

An induced draught fan of the propeller 
type was provided, directly driven by a 
rotary steam engine, and in order to give 
access to the smoke-box for ash removal and 
attention to tubes, the fan was mounted on 
the smoke-box door in such a way that the 
door could be opened in the normal manner, 
the steam and exhaust pipes of the fan engine 
being provided with trunnions in line with 
the pin of the door hinge (see Figs. 4 and 5). 
The engine was of radial type, having a fixed 
cut-off of 25 per cent. and was self-starting on 
account of the multiplicity of cylinders, and 
made self-contained by the provision of a 
mechanical lubricator. In the first instance, 
a reducing valve was introduced in the 
steam pipe to the engine to limit pressure to 
160 lb. per sq, in., and thus leave a margin 
of 40 lb. below the boiler pressure of 200 lb. 
per sq. in. 

Although the apparatus used for heat 
recovery was of such a simple and straight- 
forward character, a definite technique in 
handling the exhaust steam had to be 
developed by the inventors before success 
was attained in their experimental work. 
According to what the writer was told, there 
were three essentials: (i) in the process of 
heat abstraction there must be a gradual 
reduction in cross section on account of the 
diminishing volume of the steam, e.g., exhaust 
steam entered the coolers on the locomotive 
by a 6in. pipe and left by a 3}in. connection 
to the pumps; (ii) there must be a down- 
ward flow through the cooler to the pump 
suction on account of the high density 
accruing, and (iii) no opportunity must be 
given for any re-expansion. 

THE Locomotive TRIALS 


No information regarding the trials was 
disclosed at the time and, so far, no results 
have been published, Although a certain 
amount was known to a limited number in 
shops and drawing-office and the public 
appearance of the locomotive in traffic drew 
some attention to it, only a handful of men 
had full knowledge of the working of the 
system and knew of its potentialities and 
significance. 

On account of the difficulties described 
later, the experiment was shelved indefinitely 
about 1935. Theexpiry of the patents and 
with it the lapsing of the agreement, followed 
by the dissolution of the company owning 
the rights, took place a few years later. The 
matter lay dormant during the war years 
until a paper on “‘ Condensing Locomotives ” 
was read before the Institution of Mechanical 
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son. This presented a suitable opportunity 
for publicity and the writer was permitted 
to call attention to the experiment of 1930 
in the ensuing discussion, but the description 
was necessarily but a brief outline. The 
purpose of this article is therefore to place 
on record as fully as possible the facts and 
experiences as found by one of the now very 
few survivors of the venture, and to indicate 
from those experiences how further develop- 
ment can be pursued. 

The locomotive commenced its trials in 
the autumn of 1930, light running being 





time. Some components were strengthened, 
but trouble persisted and breakdowns inter- 
rupted the trials. A 2 to 1 gearing was 
eventually interposed between fan and 
engine, the latter being brought foward on its 
bracket to give space for the gear and for a 
second bearing to the overhung fan shaft, 
but the arrangement was rather cramped and 
did not prove at all satisfactory. The cut-off 
of the rotary engine had to be lengthened to 
give the same horsepower at half speed, and 
its steam consumption was thereby increased 








somewhat. In the later stages a small steam 









hauling of trains in service added complica- 
tions. The locomotive could not be trusted 
alone with scheduled trains, but was per- 
mitted to double-head non-passenger stock. 
As an alternative, it could haul special trains 
empty of passenger stock, but this meant the 
provision and assembly of a train by the 
traffic department and arranging a special 
timing for the outward and return trips, 
which had to be strictly adhered to. 

When major adjustments were necessary, 
or there were alterations to be carried out, 








the locomotive had to go to the erecting shop 











Fic. 3—EXPERIMENTAL EQUIPMENT 


arranged in the first instance and a load 
imposed by screwing on the tender hand 
brake hard for short periods. This demon- 
strated that the heat recovery system per- 
formed its function, but it also revealed that 
the induced draught was inadequate for the 
capacity of the boiler, and owing to space 
limitations there was little that could be done 
in the way of improvement. The reducing 
valve was therefore cut out and full boiler 
pressure used for the fan engine, so speeding 
it up and increasing the draught. This, how- 
ever, left no margin of reserve, so that when 
boiler pressure fell off so did the fan speed. 














FiG. 4—FAN IN SMOKE-Box 


Great care had to be exercised by the driver 
not to overtax the boiler, otherwise things 
rapidly went from bad to worse on lengthen- 
ing of engine cut-off with the dropping boiler 
pressure and loss of fan speed. 

Trouble with the fan occurred at intervals 
throughout the subsequent trials, and it 
handicapped the test of the heat recovery 
system, not only by its inadequacy, but also 
by mechanical breakdowns. Owing to the 
higher speed of the directly coupled rotary 
engine, fatigue flaws developed in some of its 


turbine of the impulse type was substituted 
for the rotary engine and, although it reduced 
the mechanical troubles, it proved to be 
extravagant in steam. 

The original compressors were not alto- 
gether satisfactory and violent water 
hammer, was experienced in the delivery 
pipes at times. New pumps of improved 
design were substituted and then some 
successful runs were made with passenger 
and freight trains. Fig. 6 shows a cross 
section through one barrel of the pump, 
which is seen to be of the simplest con- 
struction. The moist steam entered through 
ports in the base of the barrel on being 
uncovered by the piston and was com- 
pressed until forced through the discharge 
valve covering the top of the barrel. 
There was no clearance between piston and 
valve, so that no fluid was left to expand on 
the down stroke. The bore was 4tin., the 
stroke 6in., and the normal speed 120 r.p.m. 

The simplicity of the apparatus and its 
reliability and regularity under stationary 
conditions gave rise to the belief that no 
undue trouble would be experienced on the 
locomotive. The difficulties in carrying out a 
practical trial in service were, however, 
unexpectedly great, and all sorts of trivial and 
vexatious setbacks resulting in cancellation 
of test runs occurred. Had a locomotive 
testing plant been available, it would have 
been possible in a comparatively short time 
to have eliminated the weaknesses one by one 
and to have introduced such modifications 
and improvements that the locomotive could 
have gone into traffic with some assurance of 
reliability. As things were, tests could only 
be carried out by running on a main line 
having heavy track occupation. The oppor- 
tunities presented for the engine to leave 
the running shed and go into traffic were few 
and far between during daylight hours, and if 
the chance was missed by the engine not 
being ready when the signal was given owing 
to some adjustment being required at the 
last moment it meant a delay of perhaps 
some hours. This was bad enough when 
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INSTALLED ON LOCOMOTIVE 


yard and wait for an opportunity to be taken 
into the shop, and this might be a matter of 
days or even weeks when the shop was busy 
on its normal repair work. Some alterations, 
even small ones, necessitated new drawings, 
patterns, castings or special parts to be 
ordered and supplied from outside—a matter 
that would stop the trial for many weeks or 
even months. In consequence of all these 
circumstances, the average number of trial 
runs in a year was only about ten or twelve, 














FiG. 5—ROTARY ENGINE ON SMOKE-BOx DOOR 


and after some three or four years it was felt 
that, under the conditions prevailing, the 
test was too protracted to carry through to a 
satisfactory conclusion in a reasonable space 
of time. As there seemed to be no prospect 
of an improvement to the induced draught, 
the test was suspended sine die, the apparatus 
removed and the locomotive returned to 
traffic. 








parts and fractures ensued in the course of 


light running was in prospect, but the 


It must not be thought from this dis- 
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appointing end that the experiment was 
without its moments of triumph. The writer 
was present on one oceasion in November, 
1931, when the engine was scheduled to 
double-head a train of twenty-two vehicles, 
mostly eight-wheeled stock, on a run involv- 
ing heavy working on a long up gradient of lin 


250. Just prior to leaving the shed, the 
forced lubrication of one of the pump engines 
failed and there was no time to carry out 
repairs. Instead of cancelling the trip, it 
was decided to carry on with one set of 
apparatus and do the best under the cireum- 
stances on the road. An inspector rode on 
the locomotive attached to the train with 
instructions to see that the regulator was not 
opened more than would just ensure lubrica- 
tion of the pistons and valves. The trial 
engine was attached in front and took up the 
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Fic. 6-SECTION THROUGH PUMP 


major part in hauling the long train. The 
regulator was full open for 45 minutes over. 
a distance of, approximately, 20 miles, and 
a cut-off of about 33 per cent. was mostly 
used, boiler pressure averaging about 180 lb. 
per sq. in., and back pressure about 7 lb. per 
sq. in. The miscellaneous collection of 
vehicles comprising the train were parcels 
vans, fish trucks, brake vans, &c., returning 
to various railway companies; “rover” stock 
that did not come in for the routine attention 
given in the way of maintenance to stock 
in regular workings. For this reason the 
leakage in the vacuum brake system was on 
the high side with a number of such vehicles 
present. The control of the brake was by 
rule in the hands of the leading driver and so 
the ejector of the train engine was shut off. 
This necessitated an abnormal expenditure 
of live steam by the small ejector of the trial 
engine to maintain the requisite vacuum in 
the train pipe. The water level in the boiler, 
therefore, fell away more quickly than usual, 
and the live steam injector had to be used 
intermittently to restore the level. This in 


turn affected the steaming, as the draught fan 


and a  never-to-be-forgotten experience. 
Under normal conditions the heavy exhaust 
beats would have predominated in sight and 
hearing, but on this occasion the working 
was almost as silent as on an electric locomo- 
tive. Sounds not ordinarily distinguishable 
came to attention, the slight pounding of the 
rods, the rolling, of the wheels on the rails, 
insignificant blows at the piston rod and 
valve spindle glands. Added to these was 
the faint hum from the draught fan and a 
subdued rumble from the compressor set. To 
one accustomed to normal locomotive running 


conditions the experience set up a sense of 
unreality. The fact that the immense volume 
of exhaust steam was being quietly bottled 
up without any apparent effort by one 
pump set was a matter of unceasing 
wonder. There was nothing but the position 
of regulator, cut-off and pressure gauge to 
indicate the high tractive effort being 
sustained. Instead of heavy puffs of steam 
belching from the chimney, there was a 
gentle flow of white vapour from the cooler 
mingling with the fan discharge. 





(Lo be continued) 
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INJECTION MOULDING 

A® injection moulding machine consists 

essentially of automatic mechanism to feed 
the machine with predetermined quantities 
of plastic from a hopper, equipment to heat 
the measured amount of plastic so that 
it may flow readily, some means of forcing 
the plastic into the mould, pressure to com- 
plete the process, and mechanism to eject the 





finished moulding. The basic principles of 
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FIG. 2—INJECTION MOULDING MACHINE 


an injection moulding machine, by Alfred 
Herbert, Ltd., can be understood by reference 
to Figs. 2 and 3. This mechanism comprises 
a steel body with electric heating bands 
clamped to the outside, the heat being trans- 
ferred by conduction to the material, which 
is forced through the nozzle by a plunger. 
The plunger is in most cases operated either 
by hydraulic or air power, the pressure 
normally used ranging between 8 and 10 tons 
per square inch, while the temperature to 
heat the plastics may vary from 300 deg. to 
500 deg. Fah. Fig. 2 is a typical design of 
cylinder for heating the material, and in this 
drawing the piston is withdrawn ready for 
the injection stroke, while Fig. 3 shows 
the piston at the end of the injection stroke. 
On withdrawal of the piston a further 
measured quantity of material from the 
hopper falls into the sleeve ready for the 
next stroke. 

Fig. 4 illustrates a Reed Prentice injection 
moulding machine of 22 0z. capacity, 1.e., 
it will handle up to 22 oz. of plastics at one 
shot. The machine is oil-hydraulic in opera- 
tion and by means of timing clocks operating 
solenoids on hydraulic pilot valvesthe machine 
can be used fully automatically. It weighs 
13 tons and is driven by a 40 H.P. motor, 
while the die plates measure 30in. by 30in. 
A mould locking pressure of 600 tons is 
developed by a powerful toggle mechanism, 





was already working to full capacity. 
Nevertheless, it was a notable performance 





enabling a moulding of 210 square inches to 
be made. The frame construction of the 
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machine is of steel plate, and die plate adjust- 
ment for setting up the moulds is by push 
button controlled motor. A sliding safety 
door fitted to the front of the machine is 
interlocked with the hydraulic supply and 
prevents the machine being operated if the 
door is open. 

Hitherto-the injection moulding process, 
with its speed of operation, has been confined 
practically entirely to handling thermo- 
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FIG. 3—PISTON AT END OF 
INJECTION STROKE 


plastic materials, for the reason that thermo- 
setting materials would harden while in the 
cylinder and so block up the machine. 
Recently, however, in the U.S.A. there has 
been introduced a new method by which 
thermosetting plastics can be safely handled 
in the customary type of injection machine 
by a relatively simple modification of the 
latter. This new process is referred to as jet 
moulding and the main change in the injec- 
tion machine is in the heating of the appa- 
ratus. In jet moulding the main body of 
the heater is maintained at a relatively low 
temperature, which is sufficient to preheat 
the material and not great enough to 
plasticise it. The American type of jet 
moulding heater for thermosetting materials 
is outlined in Fig. 5. The nozzle which makes 
contact with the dies and contains only a 
small quantity of material is heated to a very 
high temperature, up to 1200 deg. Fah., as the 
material passes through it, and is water 
cooled as soon as the injection stroke is com- 
pleted. This arrangement prevents the 
chemical change taking place in the material, 
with concomitant hardening. When it 
enters the mould the material is almost 
cured, and the mould—which is heated— 
needs to remain closed for only a relatively 
short time. 


EXTRUSION 


The process of extruding plastic materials 
consists essentially of forcing the heated 
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plastic through a die of the required shape 
and size and cooling the extruded plastic. 
A drawing illustrating the basic principles of 
a screw type extruding machine used for 
cable covering, by Francis Shaw and Co., 
Ltd., is given in Fig. 6. In this machine the 
raw material is conveyed from the base of 
the hopper through a cylinder by means of a 
slow-running worm, pressure being accumu- 
lated as the material traverses the cylinder. 
The cylinder is heated by means of electric 
heater bands, pyrometers regulating the 
temperature. At various parts of the 


cable. Because of its chemical inertness, 
good electrical properties, and non-inflamma- 
bility,. polyvinyl chloride plastic has found 
widespread applications in industry within 
the past few years. 

Under the trade name “Tenaplas’’ it 
appears in the form of cable coverings, 
tubing, tape, and as a weather-resisting 
covering for rope or twine. This material 
resists hydrochloric acid in all concentrations, 
nitric and sulphuric acids up to 50 per cent. 
strength, ammonia in any concentration, and 
20 per cent. caustic soda or potash solutions, 




















Fic. 4—REED-PRENTICE INJECTION MOULDING MACHINE 
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cylinder zones of different temperature can 
be arranged by thermo-couples controlling 
the pyrometers. The screw is motor driven 
through a worm or reducing gear, and rotates 
normally at speeds between 10 and 100 r.p.m., 
according to the type of plastic being 
handled, a tachometer indicating the speed 
of the screw. A variable-speed or multi-pole 
motor is used. With some plastic materials, 
such as cellulose nitrate, there is danger of 
fire during extrusion, and for this reason such 
a material is always extruded at a slow speed. 
On leaving the machine the extruded 
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material may be cooled by passing it con- 
tinuously through a cold water bath or by a 
current of cold air. For cable covering the 
cooling may be accomplished by simply 
drawing the covered cable through a water 
bath. Polyvinyl chloride is the material 
most used for cable covering, and this plastic 
can be handled in extruding machines at a 
high speed. The extrusion head of the 
machine carries an outlet for the polyvinyl 
chloride from the cylinder and at right angles 
to the outlet is another aperture through 
which the cable passes. At the entrance to 
this aperture the diameter is that of the bare 
wire being fed to the machine, while the 


besides being unaffected by oils. The mate- 
rial is used for the construction of acid-proof 
pipe lines, tank linings, &e. Cables covered 
with this material, besides being non- 
inflammable, have a much longer life in 
chemical atmospheres than the more vulner- 
able rubber-covered cable. The breakdown 
voltage of “‘ Tenaplas” is within the range 
of 30,000 to 40,000 volts per millimetre wall 
thickness, and a tube made of this material, 
with a wall thickness of 0-35 mm., withstands 
A.C. tension of 10,000 volts. Cables covered 
with this synthetic material are far more 
easily stripped for connecting up than the 
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old type cable with its multi-insulation of 
rubber, cotton, paper, &c., and this fact saves 
an appreciable amount of electrician’s time. 
“ Tenaplas ”’ has a specific gravity of 1-3 to 
1-4, a tensile strength at 20 deg. Cent. of 
between 35001b. and 4000lb. per square 
inch, while its elongation at break at 20 deg. 
Cent. ranges between 135 and 190 per cent. 
It begins to soften at about 80 deg. Cent, and 
flows under light load at about 110 deg. 
Cent., although its stability to heat is only 
slightly affected by heating for six hours at 





diameter at the exit end is that of the covered 





DigLEcTRIC HEATING 

In the compression moulding of thermo. 
setting materials it has long been the practice 
to preheat the material, either powder or 
pellets, before passing it to the presses. This 
preheating serves to drive off any moisture 
and thus prevents blisters on the moulding 
surface, to reduce the period of curing in the 
press, and to give a better cure to thick 
sections in mouldings. Until recently pre- 
heating was accomplished in ovens heated by 
either gas or electricity. In the past few 
years, however, a new technique has been 
developed for the preheating of plastic 
materials, known as dielectric or high. 
frequency heating. The saving of time in the 
moulding establishment through this develop- 
ment is considerable. For example, a mould- 
ing lin. in thickness can be completed in less 
than three minutes, compared with twenty- 
five minutes required by the older methods. 

Attention was focused on the possibilities 
of putting dielectric heating to practical use 
as the outcome of wireless engineering experi- 
ence, wherein it was noticed that insulating 
material used for high voltages at high 
frequencies rapidly became hot. In general 
the heating effect in most insulating materials 
increases as the frequency of the current is 
increased. Practically all commercial plastics 
become hot in high-frequency fields and heat 
is generated within the plastic according to 
the following law: the electrical energy con- 
verted to heat per second per unit volume at 
any point is proportional to the square of the 
voltage gradient or field strength at that 
point, the frequency, and a constant charac- 
teristic of each plastic material called its loss 
factor. This subject was first studied in 
connection with finding means to prevent 
dielectric heating, by producing materials of 
low power factor. In the manufacture of 
safety glass use is now made of dielectric 
heating. The glass itself has a very low power 
factor, while the plastic employed between 
the glass has a high power factor. It follows, 
therefore, that if laminated material of this 
nature be placed in an electric field of suitable 
frequency the plastic can be heated to the 
required point for softening without any risk 
of damaging the glass, so that the manu- 
facture of safety glass is facilitated. 
The great advantage of dielectric heating is 
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that it enables materials of poor thermal con- 
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ductivity—such as plastics—to be uniformly 
heated throughout their mass. In all other 
forms of heating employed commercially the 
heat has to penetrate from the outside and 
with materials of low thermal conductivity 
this is a prolonged and expensive operation. 
This is the chief reason for the rapid success 
of dielectric heating of plastics. It is also 
possible to apply selective heating to plastic 
materials which are composed of several 
different constituents. In such a mixture the 
component with the highest dielectric power 
generates the most heat when the mixture is 
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placed in a specific alternating field. There- 
fore given standard electrical conditions and 
a plastic of uniform composition, a definite 
temperature will always be attained within 
the plastic for a given period of time. Con- 
versely, with a plastic, the composition of 
which is not known with certainty, internal 
t follows, 
therefore, that the successful application of 
dielectric heating to plastics is dependent 
upon knowledge of the exact composition of 
such material and its electrical properties. 
Without such knowledge plastics may be 
heated by this method and destroyed inter- 
nally by overheating without the exterior 
showing any signs of damage. Unlike steam 
heating, the temperature of which cannot 
rise higher than that corresponding to the 
pressure, dielectric heating has no such limit. 

In the plastics factory the standard 230- 
volt, 50-cycle electric supply is stepped up to 
around 4000 volts and a very high frequency. 
Dielectric heating is of special value, in that 
it enables thicker mouldings to be made, 
whereas previously it was not practicable to 
heat these by other means to the required 
Similarly, laminated material 


overheating could easily occur. 


temperature. 
in much greater thicknesses can be produced. 


Some types of plastics, especially, those used 









© 
N 
N 
; 


Heated Former 





: 
N 


i “Laminated ; 
“THE ENGINEER” heet é 


Fic. 7—HEATED FORMER FOR BAKELITE 


for electrical work and therefore with a very 
low power factor, do not lend themselves to 
this method of heating. 


ForMinc LAMINATED MATERIAL 


As laminated material is produced with 
thermosetting resins, it has hitherto not been 
very practicable to shape or form it by the 
application of heat and a suitable pressure. 
This has been one disadvantage in the 
employment of laminated material in place 
of metal. For some years, however, it has 
been known that when laminated material is 
subjected to a suitable elevated temperature 
some slight degree of softening occurs, and 
to an extent sufficient to enable the material 
to be formed under appropriate conditions. 
This feature of laminated material in part 
recompenses for its lack of ductility, for 
whereas metal can be bent to any required 
shape, and will maintain that shape, lami- 
nated material either breaks during bending 
or returns to its original position after 
release of the bending stress. In the case of 
cold laminated sheet the material stretches 
whilst stressed, and eventually breaks with 
an extension at break of only about 2 per 
cent., whereas with metals such extension at 
breaking point is much greater. It follows, 
therefore, that if by some means laminated 
material could be caused to have a much 
higher extension before fracture, a point 
would be reached where drawing and forming 
could be carried out. With this object in 
view Bakelite, Ltd., have now produced a 
suitable laminated material in the form of 
sheets measuring 8ft. by 4ft. and varying 
from +/,,in. to fin. in thickness. 

In the forming of this special material it 
has been found that hardwood or bakelite 
laminated tools are entirely suitable, for they 


considerably longer than could be accommo- 


finished article. 


very largely governs the type of tool used. 


metal forming, in which the tool pushes the 


detail as is obtained in a more positive set-up, 
and that the rubber or neoprene gradually 
deteriorates owing to repeated contact with 
the hot material. However, the Guerin 
process is rapid and for simple shapes 
specimen formings can be produced in little 
more than thirty minutes from the com- 
mencement of the process, including the 
making of the tool. A single tool is made 
and is used to press the hot bakelite laminated 
sheet into the rubber or neoprene. 

In Fig. 8 is illustrated an even simpler 
system, in which a male tool is used to press 
the laminated sheet through a ring of the 
correct form. When forming angles maxi- 
mum radii should be allowed whenever 
possible and in all cases a radius equal to 
twice the thickness of the sheet should be 
regarded as being the minimum which can be 
obtained. Various methods may be adopted 
for closing the mould. For a simple bending 
job toggle clamps or levers may be used, 
single or in numbers ; they are cheap, quick 
acting, and take up little space. A fly press 
may be used, but these usually have rela- 
tively small tables with consequent limita- 
tions in the size of the article that they can 
accommodate. Generally speaking, there is 
little better than the hydraulic press, espe- 
cially for shapes requiring more positive 
pressure to impress heads and flanges, or for 
drawn objects having single or double 
curvature. 


THE Formine PROCESS 


The tool and press to be adopted in any 
forming job having been selected, the 
remainder of the process consists essentially 
of heating the material, placing it in the 
mould, and closing the mould quickly. There 
are, however, certain precautions which must 
be taken. For instance, the higher the 
temperature of the sheet—provided it has 
not reached its blister temperature—the 
more readily will the material form. From 
this it follows that the quicker the sheet is 
removed from its heating source and the 
quicker it is inserted into a mould and 
pressure applied, the more certain is it that a 
good forming will be obtained. Experience 
shows that the preheated sheet must be 
inserted into the mould and pressure applied 
within thirty seconds, otherwise it will have 
lost too much heat and its flexibility will have 
been greatly reduced. It is also desirable to 
have the chill taken off the mould in order to 








are light to handle and are readily altered or 
replaced should they become damaged. The 
low heat conductivity of such tools is advan- 
tageous, in that it prevents undue cooling 
of the sheet being formed. The simplest type 
of tool is that required for producing straight- 
forward angles, and may consist of two 
angular shaped pieces of hardwood. A more 
complicated type of tool, illustrated in 
Fig. 7, which has been used successfully by 
Bakelite, Ltd., makes use of a heated former 
over which the laminated sheet for forming is 
rolled progressively. This equipment, while 
enabling some forms to be made which were 


dated in any existing press, was found to be 
rather slow in operation, because the heated 
former had to be cooled before removing the 
The type of job being 
handled and the number of pieces to be formed 


A simple method of making formings is by 
the well-known Guerin process, as used for 


material to be formed into a rubber or 
neoprene pad. In this process, although only 
one tool is required, the disadvantages are 
that it fails to produce the same amount of 


sheet. As the material when formed is stable 
at 50 deg. Cent., the mould may be kept at 
any temperature up to 50 deg. Cent., then it 
must be allowed to cool, otherwise pieces 
pulled from the hot mould will ‘not retain 
their correct shape during cooling. More 
experience of this process is required before 
the pressure required for a specific article can 
be stated definitely. However, for a simple 
right-angle bend a pressure of 4 Ib. per linear 
inch is sufficient to form jin. sheet, and for 
in. thickness the pressure required goes up 
to 50 lb. per linear inch. If a domed article 
with a flange is required the pressing process 
is less simple. As soon as one starts to press 
a dome the flange will exhibit a series of 
creases and the sheet will eventually form 
folds. This is a trouble which metal pressers 
have always encountered and is due to the 
fact that excess material is present where it is 
not really wanted. To overcome this defect 
it is necessary to use a pressure plate as a 
clamping ring during the drawing operation 
involved, as is seen in Fig. 8. 

If exposed to temperatures exceeding 
100 deg. Cent., or subjected to prolonged 
soaking in water, shapes formed from 
laminated material, specifically right-angle 
bends, exhibit a tendency to return to their 
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FIG. 8-IMPROVED MECHANISM FOR 
FORMING LAMINATED BAKELITE 


original form. It is therefore desirable in 
practice to attach the formed device in 
position in such a way as to assist retention of 
the shaping. In general the characteristics 
of formed shapes comprise: resistance to 
high temperatures ; cold resistance, .e., they 
are not affected by freezing; and strength 
combined with light weight. These properties 
cannot be matched by any other plastic 
material yet known as being formable under 
heat and pressure by the above process. This 
process of forming laminated sheet after it 
had been finished and hardened appeared at 
one time to be impossible of attainment, but 
grades of bakelite laminated material are 
now standardised and accepted by Govern- 
ment Departments. The extension of this 
new process in industry will no doubt be 
rapid. 
PLastTic ARMOUR 

During the late war what is known as 
plastic protective plating, consisting of stone 
fragments with a plastic binder, proved of 
considerable advantage in protecting vital 
parts of ships, &e. According to J. P. Lawrie 
(Chem. and Indus., 261, 25.8.45), this type 
of plating was first tried out in action in the 
Dieppe raid, when 2}in. non-magnetic plastic 
protective plating with jin. brass backing 
used to protect the helmsman, was hit by 
small-arms A.P. shot, 20 mm. H.E. shells, and 
at least one 4in. mortar bomb. Only one 
splinter from the mortar bomb perforated 
the protection and everything else was 
stopped. Plastic protective plating was later 
widely used-on landing craft, &c. 

In conclusion, it may be said that the 
British plastics industry has created employ- 
ment for thousands of skilled and unskilled 
workers, and as in many cases it replaces the 
more expensive kinds of imported timber, it 
is in this respect a national asset. While 





prevent sudden chilling of the preheated 





plastics have found wide applications in 
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industry and commerce, including the pro- 
duction of optical glass, dentures, trinkets, 
&c., since they are only organic materials 
they can be destroyed by heat or broken by 
stresses which steel of equal bulk would 
easily withstand. Plastics have the advan- 


tage of being practically incorrodible and of 
pleasing appearance, thus requiring no paint 
to preserve them or to enhance their appear- 
ance. This property may in the future lead 
to their large-scale use for covering exposed 
steelwork. 








Parliament and the 


Rail Gauge Question 


i 


HE first general Act for regulating the gauge 
of railways became law on August 18th, 
1846, but for reasons explained below this 
was more a guide for the future than a require- 
ment. Private Acts authorising the construc- 
tion of railways dated from 1758, when a short 
line was sanctioned from Middleton colliery, 
near Leeds, to that town (there were, however, 
very few railway Acts until after the turn of 
the century), and by the time the gauge ques- 
tion was tackled as a matter of principle, 6340 
miles of line had been authorised, mostly 
4ft 8}in gauge. The reason the railway system 
had been allowed to grow to this extent without 
any general gauge policy being laid down was 
the circumstances of the origin and historical 
development of railways, coupled with the lack 
of firm policy concerning railways which the 
private Bill procedure allowed. 

The early railways had developed from roads 
and were used by horse-drawn vehicles, and, 
being like private roads, many of them were 
constructed without an Act of Parliament. 
Obviously the gauge of these lines varied accord- 
ing to the gauge of the horse-drawn vehicles in 
use in the district. The selection of George 
Stephenson, whose experiences had been gained 
on the Killingworth and Hetton colliery lines 
(both 4ft S8in gauge), by the Stockton and 
Darlington Railway Company, authorised in 
1821, to construct that line, established his 
reputation as a railway engineer, and led to his 
being appointed engineer for that _history- 
making line, the Liverpool and Manchester 
Railway, authorised in 1826. Meantime, a 
great interest in railways had sprung up, and 
in 1825 schemes were afoot for lines throughout 
the country. Robert Stevenson, the Scottish 
engineer, famous for his lighthouses rather than 
his interests in railways, foresaw the gauge 
difficulty, for in 1825 he stated: “It seems 
necessary that a Committee of the House 
should take the subject of regulating the width 
[i.e., the gauge] in a public Act. It will be a 
great loss if railways should require to be 
altered that they may communicate with each 
other.” With the exception of the Liverpool 
and Manchester, the 1825 schemes were not 
proceeded with, and no action was taken con- 
cerning the gauge question, but George Stephen- 
son used the gauge with which he was familiar 
(with the slight addition of }in) for the Liver- 
pool and Manchester-line. The development of 
the railway system commenced after 1830 and 
proceeded piecemeal, and whilst the Stephen- 
sons—Robert (not to be confused with Robert 
Stevenson) had joined his father in under- 
taking railway construction—were construct- 
ing 4ft 84in gauge lines, other engineers thought 
a broader gauge essential. Brunel considered 
the gauge of each railway should be decided on 
its individual merits, and therefore adopted 
the 7ft gauge for the Great Western in 1835. 

By 1839, when almost 1000 miles of line were 
open and it was possible to travel by rail from 
London to Lancashire, the need for defining 
the relationship between the State and railways 
became evident. After a Select Committee had 
investigated the matter, a Railway Depart- 
ment was set up in 1840 as part of the Board of 
Trade. Had this Department, whose function 
was to specialise in railway matters, been estab- 
lished before the boom in railway promotion, 
which occurred during the period 1835-37, a 
standard gauge might have been enforced, 
and thus the gauge problem of later years 
avoided. Railway construction had so pro- 
gressed by the end of 1841 that nine companies, 








junctions, arranged jointly to establish the 
Railway Clearing House, to facilitate through 
booking and through working between their 
lines. In spite of internal dissension amongst 
members of the Great Western Railway Board 
concerning their broad gauge of 7ft preventing 
through working with 4ft 8}in lines, the estab- 
lishing of the Railway Clearing House did not 
influence that company to review its policy. 
Nor did experience of the break of gauge at 
Gloucester, where the broad and narrow gauge 
lines met in 1844, have any effect on railway 
policy. The users of the railways, however, 
became concerned at the disadvantages of the 
break of gauge and brought the matter before 
Parliament during the 1845 session. 


RoyaL COMMISSION OF 1845 


A Royal Commission was thereupon appointed 
to “‘ inquire whether provision ought to be made 
for securing a uniform gauge.’’ The three Com- 
missioners were Sir F. Smith, who had been the 
first Government Inspector-General cf Rail- 
ways; Sir G. Airy, the Astronomer-Royal ; 
and Professor Barlow. They were in an 
unenviable position. (a) There were 1901 miles 
of 4ft 8}in gauge line functioning satisfactorily, 
as against 274 miles of 7ft gauge line; (6) a 
strenuous fight during the 1845 session between 
broad and narrow gauge interests had ended 
in Parliament approving a broad gauge railway 
from Oxford to Wolverhampton, against the 
recommendation of the special Railway Board 
which Gladstone had set up to advise Parlia- 
ment; (c) in 1843 the Board of Trade, after 
consulting many eminent locomotive engineers, 
who, except the Stephensons (Brunel was not 
approached), were mainly in favour of a gauge 
between 5ft and 6ft, reached the view that the 
ideal gauge was neither 4ft 8}in nor 7ft, but 
5ft 3in, and fixed the gauge of Irish railways 
accordingly. Appointed on July 9th, 1845, the 
Commissioners sent to all railway companies a 
list of questions relative to permanent way, 
speeds, vehicles and apparatus for transhipment 
of loads on July llth. They commenced to 
take evidence early in August, and although 
desirous of reaching a decision in time for the 
1846 session, they found it necessary to continue 
the inquiry until December, and their report was 
not ready until February, 1846. 

The subject automatically fell into three 
parts :—(1) Was a uniform gauge desirable ? 
(2) If so, what gauge should be adopted ? (3) If 
a recommendation were made, how could the 
difficulty of existing non-standard gauge lines 
be overcome ? The lack of practicable devices 
for transferring vehicles or bulk loads from one 
gauge to another inevitably led to the conclu- 
sion that uniformity was essential. The Com- 
missioners’ review was no mere theoretical 
argument. Their statesmanship is illustrated 
by the following extract from their report :— 
‘“We have to consider not only the relative 
lengths of the different systems, their com- 
parative mechanical efficiency, the general 
superiority of one or other, their adaptation to 
the wants of the country, and the possibility as 
well as the policy of a change, but also the means 
of effecting it.’”’ They also referred to the con- 
sequent interruption to traffic whilst a change 
was made. Many years afterwards, it was found 
that the confusion during transhipment at 
Gloucester was artificially increased for the 
occasion of the Commission’s visit, and it also 
transpired that the narrow gauge interests con- 
ducted a secret propaganda to influence public 
opinion, but it is extremely doubtful whether 





whose 4ft 84in gauge lines were linked by 





either had any bearing on the Commissioners’ 








report or on Parliament’s action thereon. In 
fact, the result of the inquiry was inevitable, 
for whilst the broad gauge was preferred for 
speed, its increased capital cost did not produce 
a lower operating cost, and, on the other hand, 
the narrow gauge system was satisfactorily 
meeting traffic needs over the greater part of 
the country, including the main industrial and 
mineral areas. In short, whilst a broader gauge 
than 4ft 84in would have been more suitable, 
the comparative efficiency of that gauge was 
such that having regard to the mileage in use 
no change was practicable. 


COMMISSION’s REPORT 


The Commission therefore recommended that 
4ft 8}in should be the standard gauge, and 
suggested some means of financing the con- 
version of the 7ft gauge lines or of laying mixed 
gauge thereon should be found. The Govern- 
ment’s difficulty in framing legislation was how 
to deal with the broad gauge lines. Eventually, 
a@ quite fair compromise was reached, and the 
Gauge Act, whilst stating the gauge of passenger 
railways should be 4ft 8}in, provided for the 
broad gauge lines continuing as such and for 
Parliament to insert a gauge clause defining 
the gauge of that particular railway in any 
future Railway Act, if it wished the gauge to 
be other than 4ft 8}in. Moreover, by defining 
certain areas in which lines, authorised in 1845 
and 1846 and really extensions of the Great 
Western system, were to be allowed to use the 
broad gauge, the Act indicated to the broad 
gauge interests the districts in which they 
would be permitted to develop their under- 
takings. The broad gauge continued to 
extend in South-West England and South 
Wales, and there were some bitter parlia- 
mentary battles with the narrow gauge 
London and South-Western Railway respecting 
lines in the South-West. Eventually, there was 
over 1000 miles of broad gauge line in operation, 
quite apart from mixed gauge mileage, and the 
Great Western Company had acquired a con- 
siderable mileage of narrow gauge railway. In 
spite of public dissatisfaction with the break 
of gauge, which as new lines were opened was 
in evidence at over twenty junctions, the State 
did not offer any financial assistance, and 
although the 1865 Royal Commission on Rail- 
ways thought this phase of the matter should 
be considered, the Great Western, which before 
the final conversion in 1892 had absorbed all 
the smaller broad gauge railways, bore the whole 
cost of the work, which was begun in 1868. 
Brunel’s conception of a railway was probably 
sounder than Stephenson’s, although an 
adequate loading gauge could have _ been 
obtained with a 5ft 3in or 5ft 6in gauge; in 
fact, in North America a larger loading gauge 
than that of this country is used with the 
4ft 8}in gauge. Brunel shipwrecked his gauge 
by his insistence, in the formative days of trunk 
railways, that the various lines would be isolated 
in their own districts, and that each could have 
its own gauge according to its alignment. It 
is unfortunate that different gauges were allowed 
to develop in India and Australia. A great 
conversion scheme which will involve an expen- 
diture of £200,000,000, has recently been 
authorised in Australia. 
Not the least interesting part of the 1845 
Gauge Commission’s report is the evidence it 
received on the correlated questions of speed 
and safety, as it throws much light on contem- 
porary practices. Captain Huish, of the Grand 
Junction Railway (Birmingham to Liverpool 
and Manchester), mentioned slow trains shunt- 
ing en route, as laid down in a time-table, for 
express trains to pass. When asked whether 
the speed of all trains should always be such 
that the train was “ under the complete control 
of the driver” (the Commission had in mind 
that in the absence of a telegraphic system of 
signalling a train “‘ breaking down ”’ in a cutting 
or where curves existed might be run into by 
the next train), Huish neatly replied: ‘‘ Com- 
plete control is a comparative term.” Bury, 
the locomotive superintendent of the London 
and Birmingham, was disturbed at the increas- 
ing speed of expresses: ‘‘ It is all very well to 
run at high speeds in favourable weather when 
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do in the depth of winter during fog I do not 
know.” Bidder, an engineer associated with 
Robert Stephenson, who had experience of the 
“electric telegraph’? on the Yarmouth and 
Norwich single line, was emphatic that “‘ express 
trains could not be introduced with safety 
without the telegraph to forewarn their progress 
and to forewarn them of any impediment that 
might be in the way.” He described a system 
he had in mind, which was in essentials the same 
as the well-known block telegraph system of 
signalling trains which all railways later adopted. 
Clarke, of the Great Western, pointed out that 
their “‘ engine drivers signed for a book, bound 
with a leather back, to carry about with them, 
containing all signals and regulations.”’ ‘* The 
policeman [t.¢e., the equivalent of present-day 
signalmen] also have printed instructions and 
sketches of the line.” The latter seem to have 
been a primitive formn of what is now a signal- 





box diagram. The Commissioners made no 
recommendation concerning safety measures 
(the subject was really outside the terms of their 
inquiry), butthey commented upon “the difficulty 
in arranging trains where traffic is frequent so 
that fast trains shall be protected from inter- 
ference with slower trains,” and also to “the 
difficulty of a driver seeing signals, especially 
in fog, in time to stop a fast train.” Inci- 
dentally, because of their farsightedness, the 
views on train services of Hawkshaw (then engi- 
neer of the Manchester and Bolton Railway) 
merit quoting : ‘‘ You should be able to go toa 
station as you look for an omnibus in London 
and be sure you will get a train within ten 
minutes [he was talking about manufacturing 
districts]; there should be no necessity to 
seek out time bills and find at what hour a 
train will go, but you should be able to know 





you will find a train within ten minutes.” 








°° M. 52” Supersonic Aircraft 


a 


ag details have been released of a scheme for 
\O a British-piloted supersonic aircraft, designed 
to fly at 1000 mp.h. at a height of 36,000ft, 
and to reach this altitude in 90 sec. The design, 
known as the ‘‘ M.52,”” was entrusted by the Air 





MODEL OF AIRCRAFT 


Ministry three years ago to Miles Aircraft, Ltd., 
of Reading, which produced the plans for what 
would have been the first aircraft to exceed the 
speed of sound. Unfortunately, the Air 
Ministry cancelled the contract last February, 
within a few months of the time when the 
machine could have been test-flown. The 
reason for the cancellation, it is understood, 
was primarily one of economy. 

Accompanying engravings illustrate a model 
showing the planned shape of the aircraft and 
a mock-up of the fuselage. Resembling a 
winged bullet, the overall dimensions were to 
have been 33ft long and 27ft wing span, the 
wings being somewhat shorter than those of 
current aircraft of similar length. The pilot’s 
cabin was to have been detachable, with special 
arrangements, to which reference is made below, 
to permit “‘ baling out ’’ insafety. Of particular 
interest also are the shape of the wing and tail 
planes and the design of the jet power plant. 

Technical difficulties associated with the pro- 
duction of faster-than-sound aircraft are con- 
siderable, but the factors are reasonably simple 
to understand. Vibrations set up by the passage 
of a body through air have the effect of ‘‘ pre- 
paring ”’ the air in front of that body when the 
speed is less than that of sound, and the air flows 
more or less smoothly over the body. But 
because the vibrations, which are those of sound 
itself, cannot travel faster than the speed of 
sound in air, the air in front of the body receives 





no “preparation” if the body is travelling 





faster than sound, and considerable shock is 
received by the body, greatly increasing the 
drag. In addition, the normal stability of an 
aircraft is probably seriously affected, particu- 
larly at certain speeds in the “ threshold” 
region. Normal aerofoil 
wing sections are quite 
unsuitable for such 
flight. 

As a step towards 
producing a wing shape 
which has low drag in 
the supersonic speed 
range and yet permits 
low speed flight with 
good control, Miles Air- 
craft, Ltd., designed a 
bi-convex wing, with 
very sharp leading and 
trailing edges. Flight 
tests with this wing 
fitted to a standard 
Miles ‘‘Faleon’’ machine, 
and later an all-moving 
tailplane, established 
that the aircraft would 
be safe and controllable 
at low speeds. 

Following this work 
detailed design of the 
**M.52 ” began, and by 
February last was 90 per 
cent complete, with construction of all assembly 
jigs finished and component assembly well in 
hand. Practically all items required to com- 
pletethe job'were ready includingthe power unit. 








have produced the equivalent of 17,000 h.p. at 
full-speed flight. It can be described as a three- 
stage unit, the first stage consisting of an 
ordinary jet engine with centrifugal blower. 
Gases from this engine pass through a turbine, 
which also serves as a ducted fan, bringing in an 
additional supply of air, which is mixed into 
the main stream. The mixture then passes 
through an “ athodyd ”’ (aero-thermo-dynamic 
duct), into which fuel is injected and burnt, 
thereby increasing still further the speed of the 
gases, which are finally ejected by a nozzle in 
the tail. The power plant is 34ft in diameter 
and 23ft long. 

The wing section to have been used is claimed 
to be the thinnest fully cantilevered wing ever 
attempted. Dive recovery flaps, only 3in deep 
and 12in long, were to have been fitted below the 
wing. An all-moving tailplane of similar design 
was evolved. For the undercarriage special 
tyres and wheels had to be designed, as the 
touch-down speed was likely to have been about 
170 m.p.h., with a 2-mile run before stopping. 
The designed all-up weight is about 8200 lb at 
take-off, giving a wing loading of 58lb per 
square foot. 

The pilot’s pressurised cabin, looking very 
much like the pointed spinner of an orthodox 
aero-engine, is immediately in front of an 
annular entry duct for the power plant, and 
the nose wheel of the tricycle undercarriage 
forms part of the cabin structure. . The seat for 
the pilot is placed directly upon the floor, with 
his feet raised above floor level, the nose-wheel 
retracting between them. 

Because of the operating heights foreseen for 
this aircraft—its high-speed tests would prob- 
ably have begun at 50,000ft—it was arranged 
that the whole cabin should be jettisonable, so 
that if necessary the pilot could descend in the 
cabin to lower altitudes and lower speeds before 
baling out in the ordinary way. A tubular 
structure attaches the cabin to the fuselage, 
and in emergency the tubes can be instan- 
taneously cut in flight by means of electrical 
detonation of charges of plastic explosive 
attached to each tube. After release of the 
cabin in this manner, the air pressure between 
the cabin and the fuselage, in the annular 
entry duct, forces the cabin ahead and clear of 
the aircraft. Then a parachute attached to the 
cabin opens, and the cabin descends relatively 
slowly, giving time for a gradual change to take 
place in the conditions of pressure and heat 
within the cabin. Finally, the pilot can bale 
out in the normal manner, with a normal 
parachute. 

Since the aircraft was designed for investigat- 
ing the problems of supersonic and transonic 
flight, a comprehensive equipment of automatic- 
ally recording instruments was to have been 
fitted. This equipment included a “ micro- 
observer,” designed to measure and photo- 
graph electrically all required readings with 
the aid of sensitive Tinsley galvanometers. 





Twenty-four separate readings in all can be 











MOocK-UP OF FUSELAGE 


The power plant practically fills the fuselage, 
the remaining space being occupied by fuel 
tanks, flying controls and equipment. Power 
Jets (Research and Development), Ltd., was 
responsible for the power unit, which would 





recorded by this apparatus. Another special 
recorder was in the form of a cathode ray 
oscillograph apparatus, measuring and photo- 
graphically recording the strains at certain 
fundamental positions in the structure. 
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FULL EMPLOYMENT 


THE real foundation of the Government’s 
full employment policy is not, of course, 
as its title might imply, the reduction 
of unemployment. It is rather to create 
an economic system under which indus- 
trial productivity will be encouraged to 
expand, thus almost incidentally reducing 
unemployment to the lowest limit com- 





patible with seasonal and other changes. 
The resulting system, it is contended, must 
lead to a continued improvement in the 
standard of living of the inhabitants of this 
country, accompanied by shorter hours of 
work and increased leisure. A golden future 
is thus held out for us to compare with the 
dreary history of industrial depression 
between the wars, created, according to the 
Socialists, because financiers and industrial- 
ists conspired for their own ends to restrict 
production and maintain high profits. 

In thus castigating the industrialist, 
Socialists, we fancy, overlook that during the 
very period when industries were undergoing 
rationalisation and cartels and combines 
were coming into existence, the trades unions 
themselves were developing, and applying 
rules so restrictive as to make it often un- 
profitable for firms to install new tools and 
adopt improved methods of production. This 
fact is significant because it indicates that 
the actions, both of employers and unions, 
were dictated with none of the evil inten- 
tions so often ascribed to them. They were, 
indeed, the natural human reactions to the 
economic conditions arising out of the 
deflationary policy pursued by the Govern- 
ment after the first world war. In the 
economic theories of the day, based upon the 
laisser-faire conditions so successful in the 
previous century, the situation should have 
caused wage rates to fall and should have led 
to the bankruptcy of less efficient producers 
and to the survival and indeed the encourage- 
ment of those more active in finding improved 
methods of production. In fact, however, 
human nature rebelled against the cold in- 
humanity of theory. Cut-throat competition 
was avoided by agreements to restrict output 
and in other ways. Thereby not only firms 
threatened with extinction benefited. All 
interested in those firms, workers as well as 
shareholders and managements, avoided the 
suffering that would have followed upon the 
bankruptcy of the less efficient units ; whilst 
in combination the firms concerned were 
able, as they certainly would not have been 
able had fierce competition continued, to 
devote a proportion of their earnings 
research and development. On the other 
side, that of labour, the unions, in resisting 
reduction of wages and particularly in apply- 
ing restrictive rules, were reacting in their 
way to the economic system. Short-sighted 
though the application of such rules might 
seem, they satisfied union members, to whom, 
if displaced by improved means of production, 
it would have been no comfort to learn that 
costs of production had been reduced. By 
this means the unions fought to keep the 
level of wages and employment up. Thus 
the actions, both of employers and of unions, 
tended not merely to soften the impact of 
an unwise economic system wpon industry 
and those employed by it. In effect, their 
very human reactions made near-nonsense 
of the economic theory. For far from the 
least efficient factories being forced out of 
commission so that productive efficiency 
rose, obsolete plant tended often to be 
retained in production, and far from wages 
falling, they remained stationary or even rose. 
Now we are promised a new expansionist 
economic policy, the very reverse of that 
ruling between the wars. Over-production 
is now, significantly, to be called under- 





human reactions to that new system? Will 
they equally make near-nonsense of its 
underlying theory ? 

It is certainly beyond our power to attempt 
to prophesy. Yet we cannot forget that in 
1919 it was confidently hoped by the entire 
nation that Britain could be made “a land 
fit for heroes to live in’—and what came 
of those hopes. Optimism is the natural 
accompaniment of relief from wartime strain. 
But wariness may well be bred by taking 
note of certain trends in our industrial 
system to-day under conditions, so far as the 
availability of labour is concerned, that 
simulate exaggerated “full employment.” 
Is the failure of high monetary rewards to 
act as a sufficient incentive to hard work 
merely a temporary reaction of labour to the 
conversion of industry to peacetime usage, 
or is it in reality derived from the loss of fear 
of unemployment and thus more permanent ? 
Under full employment are trades such as 
mining and founding to remain perennially 
unattractive and short of labour ? Does not 
shortage of labour necessarily imply failure 
of supply to meet demand, and hence a con- 
tinuance of high prices and the danger of the 
development of uncontrolled inflation ? No 
doubt in a few years’ time we shall know some 
of the answers to such questions. We can, 
indeed, hope that the dismal fears implicit in 
them are without sound foundation. But it 
would surely be unwise to forget that “ full 
employment ”’ is a great experiment. How- 
ever sound it may seem economically in 
contemplation, it will succeed or fail in fact, 
according as to whether human reactions to 
it are favourable or unfavourable to its con- 
tinuation. 


The Engineer and the State 

WueEN the United States Government 
rejected last year the responsible advice of 
a number of its ablest technicians on a matter 
of high policy, its action raised some serious 
questions on the relation between the engi- 
neer and the State. The subject in dispute 
happened to be the right use of atomic 
energy, but it might equally have related to 
any other technical question, and it might 
have arisen in any industrialised community. 
In Britain we live in an age as experimental 
in politics as in science, and although 
ventures into the unknown have long been 
the experience of engineers, they have as a 
rule had the characteristic that they can be 
modified as they go, and even, when neces- 
sary, be reversed without much harm being 
done to anyone except perhaps the adven- 
turer himself. But it needs to be borne in 
mind that in the political field such experi- 
mentation carries greater risk, especially if 
it happens that the country which makes 
the experiment is not self-contained in an 
economic sense. It is possible for some 
countries to undertake political experiments 
which would be full of risk here, even if 
we wished to make them. 
It is dangerous, however, to undertake 
unlimited political experimentation in these 
days of transition—whether the tendency be 
towards the right or the left. At the moment, 
nationalisation is in the air. Whether we like 
that policy or not, there is much less risk 
involved when it relates to the internal 
services of the country than when it touches 
those branches of manufacture concerned 
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or less legitimate field for experiment in 
nationalisation is wide enough, in all con- 
science, to occupy the most active Govern- 
ment without its rushing into so doubtful a 
proposition as that of the manufacture of 
primary products like iron and steel. Surely 
here, more than anywhere, it is vital that 
the politician should seek the advice of the 
engineer, not merely on how to do it, but on 
whether it is worth doing at all. Technical 
wisdom runs so far ahead of political experi- 
ence that it is more than ever needful that 
the engineer should have an increasing share 
in the formulation of policy; and when 
scientists and engineers, as the depositories 
of this modern knowledge, are debarred from 
taking their part in decisions on matters in 
which they are skilled, wrong decisions are 
only too hkely. The recent American 
example of the neglect of technical advice 
lay in the field of atomic energy. Weeks 
before the first atomic bomb was used in 
warfare, the atomic scientists of America 
advised their Government that it would be 
unwise to use the new weapon which they 
had prepared for an unannounced attack 
upon Japan, and that it would be better for 
a public demonstration of its powers 
first to be made in some uninhabited locality. 
In the view of the American scientists, 
America could then have said: “ You see 
what sort of a weapon we had, but did not 
use. We are ready to renounce its use in the 
future if other nations join us in this renun- 
ciation and agree to the establishment of an 
efficient international control.”” They added 
that America by thus taking public opinion 
into account would cause other nations to 
share in the responsibility for any decision 
taken subsequently. Although that advice 
was rejected, it is increasingly evident that 
American opinion is coming more and more 
to question the wisdom of that rejection. 
There is surely here a lesson for all of us. 
It may be urged that in the days of war 
temperate decisions cannot be expected, but 
that when the war is over such mistakes are 
less likely to be made. This, we hope, is 
true, but we do not feel so sure about it. 
Not long after the first World War our own 
Government, contrary to responsible engi- 
neering advice, advertised that a large money 
prize would be given to any inventor who 
by a given date chose to risk his life by flying 
a helicopter of his own design. Technical 
opinion did not regard this as the best way to 
produce a_ successful helicopter, and it 
stressed the great danger to life. That 
opinion was set aside. Luckily, very few 
inventors entered for the competition, and 
none were ready by the stipulated date ; but 
with the knowledge of to-day it is not had 
to assess what would have happened to any 
such flier whose engine had chanced to fail 
when at a height of a few hundred feet. The 
engineer, in this instance, was right, and the 
politician wrong. The advice of the engi- 
neering profession should not have been 
disregarded. We should like to feel assured 
that our political leaders to-day are so much 
wiser than were their predecessors that they 
will always seek the advice of engineers on 
matters of technical policy, and not lend 
themselves to any form of ideological experi- 
mentation, however alluring, without first 
obtaining the concurrence of those who have 
had long years of practical experience in the 
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ia a. is repeating itself; as in 
1914-18 so in 1939-42, although we 
shall not win the war by defeating the 
U-boats, we shall assuredly lose the war if we 
do not defeat them.’’ Those words are from 
a joint declaration of Mr. Winston Churchill 
and President Roosevelt, made in 1942—the 
turning point of the war against the U-boats. 
One thing must stand out in the history of 
the war—that the vital struggle, upon which 
depended the efforts of all our forces in every 
theatre of war, was fought out upon the 
maritime trade routes. 
Although Admiral Doenitz stated in 
December, 1943, that “‘ For some months 
past the enemy has rendered the U-boat 


The War Against the U-Boats 


(By Our Naval Correspondent) 


oI 


the submarine campaign was very much to 
be reckoned with. 

Throughout the period of the “ phoney 
war”’ the struggle went on in the Western 
Approaches, but with the U-boats being 
gradually driven further off and away from 
the great focal points of trade. Sinkings con- 
tinued, although the acute shortage of 
escorts was slowly being improved by the 
commissioning of the single-screw corvettes— 
a step for which this country can never be 
sufficiently grateful to Admiral Sir Bruce 
Fraser, the then Controller. 

The summer of 1940 brought a radical 
and very serious change to the Battle of 
the Atlantic. German U-boat production 





war ineffective. He has achieved this objec- 


was getting well into its stride, and Italy 
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tive, not through superior tactics or strategy, 
but through his superiority in the field of 
science,” there is no doubt that strategy and 
tactics and the fortitude of the personnel of 
the Royal and Merchant Navies contributed 
greatly to the defeat of the U-boats. The 
material was nevertheless of tremendous 
importance, and in tracing the war against 
the U-boats it is interesting to see how 
closely it follows the adage that “ science 
in war defeats its own ends.” 

It must be admitted that between the 
wars there had grown up a certain com- 
placency among British naval officers 
regarding the threat of the submarine cam- 
paign. It was considered that the “ Asdic ” 
was the ultimate answer to the submarine 
menace. We had 165 Asdic-fitted destroyers, 
but the whole of their training was keyed to 
the screening of a fleet rather than to the 
defence of martitime trade. The anti- 
submarine weapon was the depth charge 
with 3001b of amatol, and a maximum 
depth setting of 150 feet. Apart from one 
small modification, this was the depth charge 
of the 1914-18 war. We were, however, 
ready to institute a comprehensive convoy 
system at the earliest possible moment, 
although the convoys would have had 
pitifully weak escorts. 

As against this, Germany had operational 
at the beginning of the war only thirty 
U-boats, of which twenty were of the 500- 
ton class and ten of 750 tons. On the whole 
it seemed that we had the material advantage, 
yet ships were sunk in numbers and with a 





operation of the industry concerned. 





regularity which immediately proved that 


A FORMER AMERICAN DESTROYER OF THE ‘‘FLUSH-DECK’’ TYPE 


brought about 100 operational submarines 
into the war, of which sixty were ocean- 
going. The loss or damage of a very large 
number of destroyers and other small vessels 
at Dunkirk and through the mining cam- 
paign and air attacks on the East coast 
convoys, made the shortage of escortsfar more 
acute than ever. Moreover, ships which 
might otherwise have been used to escort 
convoys had to be retained at anti-invasion 
stations. Added to this, the Germans were 
quick to exploit the immense strategic 
advantages which they had gained by the 
conquest of the European coast from the 
North Cape to the Spanish frontier. 

Thus it was that in 1940 each U-boat at 
sea sank an average of ten ships a month— 
the highest rate of effectiveness which they 
ever achieved. Lease-lend then came into 
operation and we secured fifty old flush- 
deck destroyers from the United States, but 
there was an inevitable time lag before 
American help could be fully deployed. By 
December, 1940, 1201 ships totalling about 
four-and-a-half million tons had been sunk— 
an, average of eighty ships a month—while 
our successes against the combined German 
and Italian submarine fleets amounted to the - 
destruction of only about three a month on 
the average. 

During the year 1941 great efforts were 
made to concentrate upon and to co-ordinate 
material and scientific developments in anti- 
U-boat warfare on both sides of the Atlantic. 
We had already produced a modified form 
of depth charge with a much faster rate of 
sinking and capable of being set to explode 
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at depths of over 500 feet. Strategically, 
the situation was somewhat eased by the 
establishment of the United States forces in 
Iceland and the American decision to escort 
lease-lend deliveries. From the material 
point of view few events were more important 
than the capture intact of U.570, afterwards 
commissioned as H.M.S. “Graph.” The 
working out of measures to counter and des- 


seventy-five ships a month at the hands of 
about thirty-eight U-boats at sea in that 
area, and to those losses had to be added the 
shipping losses in other theatres of war. A 
document produced by the office of the U.S. 
Chief of Naval Operations states that at this 
time “‘at sea we were assuredly losing the 
war.” 





In 1942 some 1573 ships were sunk (an 
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troy the U-boats was greatly facilitated by 
first-hand knowledge of their capabilities. 

The steps taken during 1941, however, 
took time to come to fruition, and mean- 
while there continued a serious drain upon 
our shipping resources. During the year, 
1118 ships were sunk—an average of ninety- 
three per month—and the German U-boat 
production had made 200 U-boats available, 
so that an average of thirty-two of these 
craft could be kept continuously at sea. 
Despite the greater number of U-boats at 
sea and the greater number of escorts avail- 
able we only succeeded, during that year, in 
destroying an average of about four U-boats 
a month. 

Thus the situation was still grave when its 
gravity was greatly increased as a result of 
America’s entry into the war. Doenitz was 
quick to realise that it would take time for 


average of about 131 a month) by an average 
of eighty U-boats at sea out of a pool of 360. 
The figures look grim indeed, but the turning 
point had been reached. In the year an 
average of ten enemy submarines a month 
had been destroyed; more escorts were 
becoming available ; aircraft were beginning 
to play a decisive part in the struggle; and 
methods of detection and attack on improved 
lines were coming into operation. Most 
encouraging of all, ““ Operation Torch ” (the 
landings in North Africa) had been success- 
fully undertaken. Forty U-boats had been 
assembled to attack the allied armada of 
nearly 1100 assorted ships, but only twenty- 
three ships had been sunk during the month 
of the landings. 

It was on Friday, November 13th that the 
corvette H.M.S. “‘ Lotus” scored the initial 





success with a “,Hedgehog.”’ This was]the 
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America to adjust herself to war after the 
shock of Pearl Harbour and the preoccupation 
with the Pacific. He sent nearly all his 
U-boats to the Caribbean and America’s 
Atlantic seaboard. Although he afterwards 
bemoaned the fact that more U-boats were 
not available for this work, he met with 
considerable success. Unescorted shipping 





on the U.S. Atlantic seaboard alone lost 
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first of the weapons which threw anti- 
submarine projectiles well ahead of the 
hunting ship. The new technique thus 
evolved was an important development. 
Hitherto ships had either dropped depth 
charges or fired them from throwers on 
each quarter, so that in any event the 
attacking ship had to pass over the position 
of the U-boat an appreciable time before the 


explosion of the depth charges. The Asdic 
became useless while the attacking ship was 
making the final run in of about 200 yards, 
so that the U-boat had time to listen for the 
ship making the final run in and then take 
drastic avoiding action. The firing of the 
projectiles ahead of the ship eliminated the 
run-in time and permitted the attack to be 
delivered while still in Asdic contact. In 
order further to avoid losing contact the 
‘“ Hedgehog ”’ projectiles would fire only on 
contact with a U-boat’s hull, so that a miss 
would not result in an area of disturbed water 
which would act as a “ blanket ”’ to the Asdic. 


(To be continued) 








The North-East Engineering 
Bureau 


DuRING a recent visit to the North-East 
Coast we were able to see something of the 
excellent work which has been done during a 
little over a year by the North-East Engineer- 
ing Bureau, of The Guildhall, Quayside, 
Newcastle-upon-Tyne, in fostering an in- 
creased volume of employment in the engi- 
neering industry of the area it serves. 

It will be recalled that the Bureau was formed 
in January, 1945, by a number of engineers 
prominent in the area, who were drawn from 
members of engineering firms in Northumber- 
land, Durham and the North Riding of Yorkshire 
A constitution was framed, setting forth the 
objects and scope of the Bureau, with rules for 
its services, organisation, and management. 
Its membership is confined to firms within the 
North-Eastern Region of Great Britain, which 
are established as manufacturers of engineering 
products, and which employ productive labour. 
The management is vested in a 
Management, consisting of eight persons. Mr. 
J. F. Gibbons, A.M.I. Mech. E., M.I.P.E., 
was appointed general manager of the Bureau, 
with two assistant engineers to deal with 
problems of costing and planning. 

The objects of the Bureau are to ensure an 
increased volume of employment in the North 
East by providing any assistance which may 
be necessary to enable existing firms to widen 
their scope by better production methods, and 
the introduction of new products with reason- 
ably certain market requirements. The Bureau 
also serves to secure mutual support between 
engineering undertakings in the district on all 
matters affecting the general and common 
interests of its members. With the object of 
furthering these ends, close co-operation and 
joint action with the Board of Trade, other 
Government departments and Ministries, also 
Engineering Associations, Federations and 
Development Boards have been established. 

The main activities of the Board may be 
grouped under the following headings: 
Capacity Exchange, Advisory Service, the 
Preparation of Technical Reports, and the 
Apprentice and Training Scheme. The capacity 
exchange service endeavours to obtain engineer- 
ing work which may be required in the area, 
and to place it with member firms which have 
suitable capacity. Similarly, new engineering 
propositions are considered, and arrangements 
are made to place such work in the hands of 
those member firms which can accommodate it. 
In order to assist in the carrying out of this 
work, a capacity classification of each firm has 
been drawn up, and is kept up to date with the 
latest available information. New propositions 
or inventions, and enquiries not covered by a 
clearly defined capacity classification, are 
submitted to all members of the Bureau. The 
advisory service provides free information as to 
costing, production and manufacturing methods, 
including any alterations or additions to 
machining capacity that may be needed. On 
request the Bureau also draws up independent 
technical reports on new or existing pro- 
positions, so that a member firm can, if need be, 
use such a report for obtaining finance from 
recognised sources. 

In order to provide an ultimate pool of engi- 
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production and management, the Board has 
undertaken to indenture a selected number of 
apprentices who will receive training in scientific 
management with the Bureau, and _ besides 
receiving technical education at approved 
Technical Colleges will also undergo a practical 
training at the works of a number of selected 
firms. Further, in order to bridge the gap until 
such apprentices become available, the Board 
has arranged to provide facilities for lectures in 
scientific management and production, to which 
each member firm can send a maximum of two 
nominees at any one time. 

Finally the Board has set itself the task of 
furthering the interests of engineering industry 
in the North-East Coast area through its 
members, Apart from expanding the business 
of existing firms, it also seeks to place 
before the notice of engineers outside the area, 
the facilities and resources that the area has to 
offer to firms which may be contemplating the 
establishment of new factories in suitable 
districts. 

Perusal of the report of the Bureau, which 
covers the last year of working, shows that good 
progress has already been made in all these 
directions. The Bureau has recently issued a 
new brochure entitled, ‘‘ The Home of Engi- 
neering, The North-East,” which deals 
effectively with its area, and its attraction for 
engineering firms. A valuable feature of this 
brochure is a list of 103 of its member firms, 
with a list of their products and facilities. We 
note among these firms several of the leading 
mechanical and electrical engineers, but so far 
few of the marine engineering firms. With the 
expansion of the work of the Bureau the hope 
is expressed that this list of firms will steadily 
become more comprehensive. Meanwhile, on 
application to The Guildhall, Quayside, 
Newcastle-on-Tyne, the North-East Engineering 
Bureau will be pleased to send the new brochure 
to all those who may be interested in its work. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


ADVERTISEMENTS 

Sir,—Your correspondent, Mr. George W. 
Tripp, raises a very interesting question. The 
general change in the character of your adver- 
tising pages must have struck all your readers. 
If these new types of advertisement were not 
proving effective, it is likely that they would 
have died out instead of continuing to spread 
themselves. These advertisements are no 
doubt designed either by independent adver- 
tising experts, by specialists attached to pub- 
lishers’ staffs, or in large businesses by special- 
ist advertising managers. I suggest that these 
new types of advertisement, attractive in some 
cases by artistic appeal and in others by humour, 
are not really designed for the purpose of 
impressing engineers at all. I think they are 
designed to appeal to the financial and commer- 
cial gentlemen who are in control of buying 
departments, or even of the whole policy of the 
businesses concerned. Such people would be 
frankly bored by the publication of technical 
details, which they do not understand, but if 
their interest is secured by the advertisement 
they may be expected to instruct their technical 
staffs to ascertain the facts, which would, or 
would not, justify the purchase of the articles 
advertised. Briefly, the changing nature of 
engineering advertisements is in line with the 
changing nature of the control of the engineer- 
ing industry. 

F. L. Watson, 
Leeds, September 10th. 








MoperN DockyarD FoR Woosunc.—A modern 
dockyard, in which vessels up to 20,000 tons can 
be built, is to be constructed by the National 
Resources Commission at Woosung, near the mouth 





The Present and Future of 
Marine Engineering* 
By Sir AMOS L. AYRE, K.B.E., D.Sc. 


Ir would not, perhaps, be inappropriate to 
commence this address with a general, but brief, 
review leading up to the stage we have now 
reached in the application of the science of 
marine engineering, which is not much more 
than one hundred years old. In respect of 
ocean voyages, it is, in fact, 133 years since the 
Canadian-built ‘‘ Royal William” made the first 
Atlantic crossing under steam. There stands 
out the feature, however, that the really definite 
progress occurred in the latter half of the period. 
Before the close of the last century, during a 
hectic period of North-Atlantic international 
competition, there had been very many adapta- 
tions of the steam reciprocating engine—some 
of a bold and adventurous character, and in a 
manner which we would even now consider to 
concern very large powers of engines of that 
type—to meet the demand for higher speeds, 
and previous to the use of twin screws. As a 
matter of history, the persistence with which 
the steam reciprocating engine was used in so 
many forms during that period will always be a 
matter of intense interest: 

That state of affairs existed when the epoch- 
making “ Turbinia,” with her propelling machin- 
ery of fundamental change, made her dramatic 
appearance. But it is interesting to recall that, 
even at that moment, about one-third of the 
total tonnage afloat consisted of sailing ships. 
Whilst the steam reciprocating engine, with 
Seotch boilers, was then almost universally in 
use as the means of mechanical propulsion, the 
internal combustion engine was also in the 
offing for marine use. Progress, with much 
variation in design, subsequently became even 
more rapid, and to-day, we have reached the 
stage of testing gas turbines and examining the 
possibility of their application to marine pro- 
pulsion. Perhaps, the age of the use of nuclear 
energy for marine propulsion is also approaching. 

In spite of nearly a half-century experience 
in actual use, considerable research covering 
turbines for marine propulsion is now in process 
in this country, this work being undertaken by 
P.A.M.E.T.R.A.D.A.f— As compared with a 
few years ago, much higher steam pressure and 
temperature are in current use, resulting in a 
definite reduction in steaming weights and in 
fuel consumption. Consideration is now being 
given to the adoption of very high pressure and 
temperature. The steam turbine would, in fact, 
seem more than ever to be coming into its own, 
and there can even be detected, in some direc- 
tions, a tendency to move from diesel to turbine 
propulsion, particularly for units of about 
7,000 s.h.p. and over. The present intensive 
research, added to experience of turbines and 
water-tube boilers in naval vessels, may still 
further encourage their extended use in mer- 
chant ships. In the case of the more modest 
powers it will be interesting to see if the wartime 
use of the two-cylinder unit, with the omission 
of the intermediate turbine, so widely adopted 
during the war for merchant ships in U.S.A., 
and to some extent in this country, will con- 
tinue to be used, as I believe it may. Accom- 
panied by rather higher revolutions of the pro- 
peller shaft than was the custom before the war, 
and with the resultant simplification of the 
gears, the saving in capital cost of this simplified 
arrangement, together with a possible saving in 
maintenance, provides a set-off against a small 
disadvantage relative to economy of fuel con- 
sumption. We have probably seen the last of 
Scotch boilers in turbine-driven ships, and it 
seems safe to predict that the water-tube boiler 
has now come to stay. The modern turbine and 
water-tube boiler lay-out, with its 30 per cent 
saving in “ steaming weight ” as compared with 
the corresponding diesel lay-out of the same 
shaft horsepower and revolutions, is again a 
factor of some importance which can be set off 





* The Institute of Marine Engineers: Presidential 
Address, September 10th. 
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against the higher economy in fuel consumption 
of the diesel engine. 

It is difficult to say where the turbo-electric 
and the diesel-electric types now stand in 
respect of the modern geared turbine and water- 
tube boiler equipment, and it would seem fair 
to say that neither in first cost nor overall! 
economy do they show any decided advantage. 
On the other hand, there seems to be some case 
for advantage in respect of reliability and 
upkeep. But for the improvements that have 
taken place in gear cutting, the electric drive 
might have made greater progress. 

In the case of the larger diesel engine, it 
would seem we have about reached maximum 
physical conditions. In the case of smaller 
units, say within the range of about 1000 to 
2000 b.h.p., these could best be developed for 
marine propulsion with direct drive in the direc- 
tion of rates ofrevolutions ratherlower than those 
now generally available. As an alternative, a 
move might be made in the other direction by 
increasing the engine revolutions and intro- 
ducing gearing, which has already been suc- 
cessfully adopted in instances where two fast- 
running diesel engines were geared to a pro- 
peller shaft. Various proposals for a multi- 
plicity of small engines with couplings and 
gears, or with electric drive, have been made, 
but hardly seem to have reached the stage for 
adoption. With an extension of use of the two 
engines geared to the propeller shaft, the multi- 
ple systems, with engines conforming to marine 
conditions, may eventually be encouraged as a 
further step. 

The gas turbine, which may be the next 
outstanding phase of marine propulsion, when 
it has been perfected in its mechanical and 
other directions, particularly concerning the 
development of reliable materials enabling high 
initial temperatures to be used, may provide 
us with a power unit having the advantage of 
reduced ‘‘ steaming weight ” and possibly some 
economy in fuel consumption, the whole con- 
tributing to an increase in the amount of cargo 
deadweight that can be carried. In addition, 
it is possible the lay-out will require an amount 
of ship space less than any of the existing 
machinery types. It would seem, however, 
that the successful production of this type of 
machinery, in which the very high temperature 
of possibly not less than 1500 deg. Fah. will have 
to be endured by the turbine blades will, no 
doubt, depend on the research contribution of 
the metallurgist. Durability under marine 
conditions of long continuous operation at such 
high temperatures, a feature which may govern 
the lifetime of such a unit, is the factor of much 
importance. 

The use of nuclear energy for the propulsion 
of large high-powered ships would now appear 
to be on the horizon, but, perhaps, somewhat 
distant. Our interest in this epoch-making 
discovery was aroused by Sir George Paget 
Thomson, chairman of the Committee of British 
Scientists appointed in 1940 to develop atomic 
energy, who stated in a presidential address to 
the Junior Institutien of Engineers that in all 
probability the first peacetime application of 
the discovery will either be for a big power 
station, or for the boilers of a big ship. It has 
also been said that one pound of base uranium 
material has an equivalent energy of 1500 tons 
of coal, a ratio of one to three and a third 
millions, which, depending on the form in which 
the fuel can be taken on board ship, would seem 
likely to bring about fundamental changes in 
ship design. Perhaps it cannot yet be imagined 
what the nature of the necessary equipment 
will be, and the only thing which at this stage 
it seems possible to forecast is that fuel bunkers 
as we know them will disappear from our ship 
designs. At this imaginative moment one’s 
thoughts explore the possibilities that may 
result should we be presented with the means of 
providing very large powers with relatively 
small weights of equipment and fuel, although 
it is understood some heavy concrete insulation 
will be required to shield the personnel against 
radio-active radiation. One possibility may be - 
the attainment of speeds far beyond anything 
contemplated in the past. Present-day thought 
would seem to tend towards a reversion from 
the very large passenger liner of high-speed as 





we, now regard it, but, if it does occur that 
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nuclear energy will allow of the economic 
installation of abnormally large powers, we may 
then be on the way to the adoption of far higher 
speeds, even such as destroyer speeds. Based 
on a destroyer, 330ft in length and of a speed of 
36 knots, the corresponding speed of a ship 
1000ft in length would be about 63 knots. 
Whilst this is all within the realm of imagination 
and depends on us learning much concerning the 
production and the means of application of this 
new form of energy, it does contain the contin- 
gence that such very fast passenger vessels 
would possibly meet some competition of the 
aeroplane, always provided that the vessels 
could maintain a service at such high speed 
regardless of weather conditions. But, in 
regard to the economic aspect of this new 
form of energy, we do not yet even know how 
much other fuel is required to produce it in the 
form in which it would be taken on board ship 
and, therefore, its cost. The possibilities of the 
application of nuclear energy to gas turbines is 
a further feature of imagination in contemplat- 
ing the future. 

On the whole, it would seem we are on the 
verge of advances in marine propulsion that will 
be even greater than the vast progress of the 
past half-century, and the marine engineer, 
already so versatile in his productions, will find, 
himself immersed more than ever in the appli- 
cation of new scientific development. Chemistry 
and metallurgy will, to an increasing extent, 
become part of his own science. Already the 
modern engine-room is reaching the stage when 
real scientific training of those in charge becomes 
necessary and the recent activity of this 
Institute, relative to the subject of training; has 
been most timeous. In these days of high 
pressure and temperatures, together with rapid 
steam production, to say nothing of the newer 
features now under consideration, we have 
moved far beyond the condition when ordinary 
workshop experience and some sea service will 
suffice, as we have known these in the past, 
however satisfactory these have been in the 
days of reciprocating steam engines and Scotch 
boilers. 

All this advance in the direction of economy 
is such that our engine-room lay-outs have 
become more costly because of the elaboration, 
and in this respect we are no longer comparing 
like with like even on the basis of the same 
amount of power. The question of capital cost, 
relative to the economy to be gained, is one 
which the shipowner and his technical staff, 
with their intimate knowledge of the service to 
be performed, taking into account the amount 
of time to be spent in full-speed steaming at sea, 
are best able to judge. In the past there have 
been instances in which the drive for economy 
in fuel consumption has almost been a fetish 
applied to such a degree that the gain did not, 
perhaps, always justify the various additional 
annual capital charges incurred. In every type 
of ship a given amount of justifiable additional 
capital expenditure is, of course, strictly related 
to some minimum amount of reduced fuel 
consumption and other resultant gains. 

In the light of all this, one comes back in 
contemplation of the steam reciprocator. It is 
almost sad to think that having served the 
Mercantile Marines of the world in such a valu- 
able and dependable way as it has done, it now 
only forms a portion of the half share which the 
use of the diesel engine has left for steam. With 
Scotch boilers, it has been closely allied to our 
native coal, but the modern high cost of pro- 
ducing and handling this commodity can only 
have a still further effect in reducing the demand 
for the type. There was a time, shortly after 
the 1914-18 war, when the use of the diesel 
engine threatened rapidly to overhaul, if not to 
eclipse, the steam reciprocator and, but for the 
action then taken to improve its economy, it is 
difficult to say what might have happened. 
Perhaps the easiest of these actions was the 
increase in boiler pressure and mean pressure in 
the engine itself. Before that change, it used to 
be regrettable to observe, in the examination of 
logs, that vessels which on trial had easily 

steamed at 40 lb m.r.p. were operated at powers 
corresponding to little over 201lb with dis- 
gustingly low economy. There was nothing for 
it but to reduce the engine sizes—an action 


so that, in service, the more economic condition 
of 301b, and latterly much higher, resulted. 
The general adoption of forced draught, air- 
heating, superheat, re-heat, more efficient valve 
gear, and various proprietary types of engines, 
gave further improvement. Collectively, these 
various mechanical features, combined with 
substantial improvements to hull form and 
propeller design, by means of which the amount 
of power for a given speed was much reduced, 
generally had the effect of halving the coal con- 
sumption. This, as well as the resultant 
reduction of about 20 per cent in the steaming 
weight, together with the smaller amount of 
fuel carried, enabled the coal-burning vessel of 
the same dimensions to carry an appreciable 
additional amount of deadweight cargo, and 
on such a round voyage as U.K.-Plate, also 
avoided costly re-bunkering at the islands on 
the homeward voyage. Some coal interests did 
not relish this great reduction in consumption, 
not appreciating the opportunity that was so 
provided for the continued use of coal as a 
marine fuel. 

Excepting amongst those closely concerned 
with the subject technically, it is, perhaps, not 
widely realised how’ much was done for the 
steam tramp by these various measures during 
the inter-war years, so giving it a new lease of 
life. But there is one thing certain to-day, and 
that is, whatever further improvement may be 
in store for the steam reciprocator, it can never 
be of the magnitude of all those efforts to which 
Ihave just made reference. Apart from features 
of mechanical design and detail, there is, of 
course, some scope in the rate of revolutions. 
It is somewhat strange that where there has 
been a general tendency readily to accept 
higher revolutions in the diesel engine, such 
have not been acceptable in the case of the 
steam reciprocator. 

As far as the larger vessels are concerned in the 
present sorry outlook for coal as a fuel for 
marine use, it has almost passed beyond all 
considerations of modern ship design. Its cost 
alone has become prohibitive, and without 
entering into current controversy on this 
subject it may suffice to make a passing reference 
to the fact that there was a time when our 
exports of coal together with bunkers amounted 
to about 100 millions of tons per annum. The 
great value of that export in our external 
trade balance, as well as its transport providing 
work for our ships, would seem to have gone. 
And worse, we have reached the stage when 
we must actually import more of our fuel in the 
form of oil. It is a fearful thought that some 
months ago the Minister of Fuel and Power 
stated that for some time to come we would 
not have enough coal for industrial purposes, 
and actually advised industrialists to turn to oil, 
which is an import. From our national point 
of view, such deterioration can only be most 
regretfully contemplated and it would seem to 
be leading to a condition in which coal as fuel 
for all kinds and sizes of ships will only, in very 
rare cases, receive consideration in ship design. 
An emphasis of this state of affairs is now seen 
in the frequency with which, on our own coasts, 
coal cargoes are carried in diesel-driven ships ; 
it almost seems incongruous to use the term 
“diesel collier,” but the type is now definitely 
with us. This is a sad state of affairs, especially 
when it is remembered that, not many years 
ago, the great majority of oil-carrying vessels 
actually used coal as fuel. To stage a “ come 
back ”’ for coal as a marine fuel, one wonders if it 
would be worth while to devote some new research 
as to the possibilities of utilising gas-producer 
plants instead of boilers, but here again, the 
adoption of any technical advance in this 
direction will depend on the price of the coal. 
Before leaving this brief review of propelling 
machinery, I would, especially having in mind 
the developments to which we now seem to be 
proceeding, make reference to the archaic 
system of tonnage measurement under which 
ship and machinery designers are so absurdly 
handicapped, and shipowners penalised. That 
in this year of grace there should be such stulti- 
fication of design, because of the irrational 
sudden fall in the allowance for propelling- 
power space that takes place when its measure- 
ment amounts to less than 13 per cent of the 





which, at the outset, was not always favoured— 


gross tonnage, passes comprehension. Diesel- 


driven ships have had their machinery spaces 
made unnecessarily large just for the sake of a 
whim in the administration of the law—not the 
law itself—and recent progress in turbine 
installations has made the handicap more than 
ever noticeable in the case of vessels propelled 
by that type of machinery. The handicap is 
even present in ordinary steam tramp vessels, 

In the search for greater efficiency in tho 
design and building of ships and their propelling 
machinery a feature of much interest has been 
the recent setting up by the industry of the 
British Shipbuilding Research Association, 
Research has never been absent in the various 
units of the industry and much useful work in 
the direction of research has come from such 
institutions as the Institute of Marine Engineers 
and the other institutions that cater for the 
industry ; in fact, no other industry is better 
served in these respects, much enthusiasm for 
technical progross having been expressed 
through them. These activities are of the 
highest altruistic order, the benefit being passed 
on to the user industry. 

But all this will only achieve the fullest results 
provided it is linked up with actual performance 
of ships at sea, and a most valuable part of the 
plan of research adopted by B.S.R.A. is con- 
cerned with this. For many classes of: ships 
this link with the ship and engine designer has 
been far too weak and indefinite in the past. 
Really reliable performance data has only been 
available in rare instances. The shortcomings 
have mostly been concerned with power and 
fuel measurements. To improve this state of 
affairs more dependable instruments for the 
méasurement of power, &c., are urgently 
necessary and the introduction of some form 
of continuous recording apparatus, simul- 
taneously recording all the desirable data, is 
undoubtedly the ideal we should seek. It is 
to be hoped that the consideration now being 
given to the subject will have such a conclusion. 
To follow the career of each ship, from the stage 
of the tank experiment, through the measured. 
mile calibrations, and the performance at sea 
under the various conditions, is bound, ulti- 
mately, to lead to the possession of knowledge of 
great value. Too often does it occur at present 
that opportunities are not provided for full 
and proper measured-mile trials in the case of 
vessels on which much time has been spent at 
the model stage and in the design of their 
machinery ; that is surely “‘ penny wise but 
pound foolish.”’ If those who are put in charge 
of the actual operation at sea were supplied 
with all the available design and trial trip data, 
they would be able more intelligently, and with 
considerably increased interest, to do their part 
in the collection of the right kind of service 
performance data, enabling the complete 
collation being made available for that valuable 
form of study which sometimes would lead to 
improvement to the vessel in question, as well 
as to provide a real increase of knowledge in 
the most practical and dependable manner, 
for use in future designing. It would seem, 
therefore, that this subject is also one 
worthy of inclusion in any new code of training. 

The great enthusiasm by way of continuing 
progress, and all that devotion, never greater 
than at this time, which is being given to research 
by those whose part it is to design and produce 
all postulates that this country should be able 
to maintain its place as a great maritime 
nation, at least as far as these particular matters 
are concerned. But competition will be keen, 
and especially is this obvious if one considers 
the possible global capacity for building ships 
and their engines is such that we are approaching 
a condition—perhaps it will emerge in*a year 
or two—when the world will have the means 
of producing many times the quantity of 
tonnage that will be in demand. In making this 
statement I have made allowance for tho 
removal of a very large amount of the enormous 
additional mass-production shipbuilding and 
marine engineering capacity which was 
developed in U.S.A. during the war. What the 
effect will be on us in the United Kingdom it is 
not yet possible to define, but if it means we 
are to endure such conditions as were experi- 
enced during so many of the inter-war years, it 
will again be a poor form of recompense for 





the vital contribution which the shipbuilding 
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and marineengineering industries of this country 
made towards the defence and liberation of 
Europe. 

A great danger to our present position is 
that, in spite of the amount of tonnage which 
the U.S.A. may decide to lay up, the world may 
find itself with an excess of tonnage for the 
amount of sea transport required, before our 
own merchant fleet has been restored. Those 
who take the defeatist view that we might have 
to do with less than the United Kingdom pre- 
war amount of 18 million gross tons, do not 
realise the important national interests, even for 
commercial reasons as well as defence, of look- 
ing upon that amount as being an absolute 
minimum for a healthy economic condition of this 
country. The subject is also bound up with the 
need to earn freights to assist our trade balance, 
a need which, in the whole of our history, was 
never greater. It should be the aim of all 
concerned to look upon the 18 million tons as the 
absolute minimum. It could be easily argued 
that, in the new condition in which we find 
ourselves, the economic health of this nation 
will be so much the better if the aim is for a 
larger fleot, and steps taken to maintain it in 
service. The subject, from all points of view, is 
of such vital national concern, that the whole 
nation should be made conscious of its import- 
ance, 

The cost of building and operating United 
Kingdom ships is, however, an item of great 
importance to us in a world in which competi- 
tion may soon, for both industries, become very 
keen, the prizes going to the efficient. Ship- 
building and marine engineering are assembling 
industries. From beginning to end, many 
other industries, collectively, have a majority 
influence on ship costs. There is, in fact, a 
complete cycle of influence as this begins in the 
operating costs of ships themselves in the course 
of the importation of the necessary raw mate- 
rials. Greater economy effected throughout 
the cycle will result in the ultimate keenest cost 
which will be the measure of national efficiency. 
All concerned for their livelihood in each of the 
industries concerned must play their part, 
including the operatives who must appreciate 
that, however much at first sight a reduction 
of man-hours may conflict with the desired 
condition of full employment, such a reduction 
by the attainment of cost efficiency can be the 
only means of ultimately producing the condi- 
tion of maximum employment. 

There is no doubt we will, at some moment, 
approach difficult years, but if every industry 
applies itself to a reduction in its operation or 
production costs, which also means that every- 
one concerned will give of his best, and that in 
some instances means working harder, we should 
be able to pull through. We cannot live on this 
island by taking in each other’s washing; we 
must export if we are to live, but the importer 
at the other end will only pay our price pro- 
vided it is not only reasonable but compares 
favourably with competing prices of other 
countries. After the 1914-18 war, the costs 
of our exporting industries were largely 
governed by production cost levels that were 
created by the “sheltered ’’ industries. The 
fact that we could not sell our goods with costs 
related to such levels, was a principal cause of 
the years of unemployment that followed. 
Whilst public memory is usually short, such 
facts are far too vital to our future well-being 
to ignore them at this very important stage. 
The trend towards higher and higher monetary 
wages is not leading to any rea] improvement 
in the standard of living; each trade and 
profession is raising prices against all the others, 
Such an inflationary tendency not only affects 
the costs of our exports but is a process which 
will, in the end, bring about unemployment, 
and it also reduces the purchasing value of 
savings made in earlier years. 

But whatever the future has in store for this 
industrial nation, it is certain that in peace, as 
has so profoundly been the case in time of war, 
much will depend on our shipping industry. 
In contributing to the efficiency of our ships, 
the marine engineer, with his intense interest 
at all times in making progress, is performing 
a most valuable part. The nation can be 


assured that its welfare in such respects is in 


NEW hydraulically - operated cylindricai 

grinding machine now being made by the 
Newall Engineering Company, Ltd.,. of 
Peterborough, is designed for high-speed pro- 
duction work to close precision limits. This 
machine has a capacity of 24in between centres 
and, with a new 30in grinding wheel, can take 
work up to 10in diameter. It has been designed 
on particularly rigid lines to permit consistant 
vibrationless working and, as may be seen from 
the aecompanying illustration, theclose groupi 
of the hydraulic and manual controls is suc 
that excessive movement or fatiguing effort on 
the part of the operator is avoided. 

The base of the machine consists of a rigid 
box-seetion casting which totally encloses the 
electrical gear, hydraulic tank and all the main 
controls. The table can be swivelled on the bed 
up to an angle of ten degrees for taper grinding 


A Hydraulically-Operated Cylindrical 


Grinder 


work between the centres the wheelhead has a 
hydraulically operated rapid inwards and 
outwards movement of 3in, which can be used 
to good effect when changing components on 
long run production work. ‘The wheelhead is 
moved forwards and backwards hydraulically 
against a cushioning device to avoid the trans- 
mission of shock to the machine. 

The alloy hardened steel spindle of the wheel- 
head is mounted in plain bearings and is driven 
through vee belts by a 20 h.p. motor. It has a 
range of three speeds from 636 to 1060 r.p.m., 
and speed changing is effected by rearrange- 
ment of the driving pulleys. If required, the 
spindle can be set for an automatic oscillating 
movement of Zin whilst working, alternatively, 
this oscillation ean be effected as required by 
hand movement of the control lever, or the 





spindle can be locked in a fixed position. The 








and it incorporates means of hydraulic operation 
at an infinitely variable range of speeds from 
3in to 240in per minute. In order to facilitate 
traverse of the workhead and tailstock along 
the table a hand-operated pinion on each of 
them is meshed with a section of rack fitted to 
the side of the table at each end. The workhead 
has a dead-centre spindle and is driven by a 
1-25 h.p. motor through vee ropes and a nine- 
speed gearbox giving a range of spindle speeds 
from 25 to 360 r.p.m. Spindle speed changing 
is rapidly effected by movement of two levers 
on the front of the workhead. A press-button 
operated inching device provided on the head 
is particularly useful for setting and checking 
purposes. The tailstock has a spring-loaded 
centre operated through toggle gear by a hand 
lever, and its work-holding pressure can be 
rapidly adjusted by the turning of a knurled 
knob. A diamond holder for wheel truing 
purposes is mounted at the rear of the tailstock 
centre. 

The wheelhead is supported on well propor- 
tioned vee and flat ways. Two types of wheel 
feed are provided, one being infinitely variable 
for plunge cut grinding, and another for an 
infinitely variable intermittent inwards feed 
from 0-0001 to 0-0008in, operating at each 
reversal of the table. A separate feed rate 
control lever may be used for increasing the 
speeds of either of the feeds in order to reduce 
wasted cutting time with a component not 
having sufficient grinding allowance. In order 











sound hands, 





to facilitate speedy loading and unloading of 








CYLINDRICAL GRINDING MACHINE 


spindle locking and oscillating control lever 
is set in a convenient place at the top of the 
wheelhead, and its relevant positions are 
clearly marked. 

Particular attention has been paid to the 
lubrication of all moving parts on the machine. 
The wheelhead and table slides are automatically 
fed with oil at 141b to 201b per square inch 
through pipes from a motor-driven pump in the 
bed, and all other necessary lubrication points 
are clearly indicated by means of brightly 
coloured washers to avoid their being over- 
looked. Coolant is supplied by two motor- 
driven pumps at a rate of forty-eight gallons a 
minute from a tank at the rear of the machine. 

Amongst the extra equipment which can be 
supplied with the machine, is a hydraulic steady 
which is made automatic in operation through 
a valve operated by the feed handwheel. Its 
hydraulic control valve is adjustable in order 
that it can be set to come into operation when 
a predetermined amount. of metal has to be 
removed from the work to bring it to finished 
size. A pillar crane can also be fitted to sim- 
plify the loading and unloading of heavy 
components on the machine. A time sizer may 
also be supplied which, once the machine has 
been started, takes control and after a pre- 
determined number of seconds, arrived at by 
the amount of stock to be removed, stops the 
workhead and withdraws the wheelhead. Once 
set, this time sizer repeats the machining cyele, 
which can be controlled for periods from five 
seconds upwards. 
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Oil-Engined Mine Locomotive 


Last week we had the pleasure of visiting 
the Boultham Works of Ruston and Hornsby, 


Ltd., at Lincoln, and seeing the progress which 


has been made in changing over these shops 


from the manufacture of armoured fighting 
vehicles to the making of narrow-gauge, oil- 
engined locomotives for mine haulage, industrial 
use, and for shunting work. Throughout the 
war period, we learned, it was possible to retain 
a small percentage of the works capacity for the 
manufacture of locomotives for the Supply 
Departments, and during the period of hostili- 








welded together in the boiler division of the 
works. Axle boxes are positioned by radius 
rods which operate on the driving centres, and 
are suspended on multi-leaf springs which are 
carried in guides fitted with detachable pads. 
All side movement of the boxes is limited by end 
plates attached by studs to the frame, while the 
end thrust of the axles in the bearings is taken 
by half the end area of the axle. The axle- 
boxes can be fitted outside the rail wheels. 
Other advantages claimed for this construction 
are the constant tensioning of the driving chains 
and independent springing, while joints are 
reduced to a minimum. The drive from the 
gearbox is by chains to both axles, and the gear 
ratio between the driving and driven sprocket 














MINE LOCOMOTIVE 


ties more than 1100 such locomotives were 
built. At the present time we noted that 
several types of mine and industrial locomotives 
are on order for the Ministry of Supply and for 
the U.N.R.R.A. programmes in Poland and 
Czechoslovakia. 

The first narrow-gauge oil-engined locomotive 
was built by the firm in 1930, and has been 
working since 1931. It was seen in the works, 
where it had recently been returned for overhaul. 
Industrial locomotives and shunting locomotives 
followed at a later date, the 48 h.p. unit being 
constructed in 1937, and the 88 h.p. shunter in 
the following year. Going through the shops 
we saw the new 165h.p. shunting locomotive 
which embodies in its construction all the most 
up-to-date features in the design of such 
locomotives. 

Of particular interest was the new type of 
mine locomotive illustrated in the accom- 
panying engraving, which will be called upon 
to play its part is maintaining and improving 
our coal supplies. The first Ruston mine loco- 
motive was put to work in 1932, since when 
over 250 mine locomotives have been supplied 
for naked flame and safety-lamp coal mines, 
also for explosive factories and petroleum areas. 
At the time of our visit some sixty flameproof 
and naked flame mine locomotives were going 
through the Boultham shops. 

The flameproofing of the standard mines 
locomotive was carried out in 1934 in order to 
meet the requirements of Continental mine- 
owners. In 1938, however, a locomotive of 
this type underwent satisfactory tests at the 
Buxton Testing Station of the British Mines 
Department. A feature which interferes some- 
what with series production of these machines is 
the large number of narrow gauges for mine 
operation, which are in use in British mines, 
varying from lft 6in to 3ft. The standard- 
isation of these gauges and tubs would 
be of considerable help to the locomotive 
manufacturer. 


DESIGN FEATURES 


Our engraving clearly shows the very clean 
lines of the new mine locomotive. The frame 


wheels is 1} to 1, which somewhat simplifies the 
gearbox reduction. The gearbox, we noted, is 
very robust in form, and is of the fully constant 
mesh pattern with a clutch for each gear. As 
the gears and clutches revolve with the engine, 
a considerable flywheel effect is obtained, which 
facilitates quick and easy clutch operation. 
The whole of the gear casing is oil-lubricated. 
The gear change lever is so designed that it can 
be operated not only from the inside of the 
locomotive, but also from the outside with the 
driver walking alongside. 

The exhaust conditioner and flame traps are 
of interest. The exhaust filter will be seen at 
the back of the locomotive. It is cooled by 
the engine circulating water, which effectively 
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reduces theexhaustgastemperature. The bottom 
of the filter box contains water, upon the surface 
of which the entering gases impinge after 
passing through slots in the bottom of a hori- 
zontal pipe. The gases thus cooled rise 
through a flameproof filtering material, which 
is contained in large removable baskets, and 
is kept moist by the evaporation of the water 
in the filter bottom chamber. The gases then 
pass in a horizontal direction to one end of the 
box where they are again deflected downwards 
by a baffle plate, and enter a second chamber 
where they impinge on the surface of water, 
thereby cleaning and finally cooling them. 
They then pass to the air through a flame trap. 





is built up of rolled steel sections which are 





The flame traps which are used for the air inlet 


to the engine and the final exhaust outlet 
consist of grids of stainless steel plates placed 
0-O016in apart. They are easily removed 
for cleaning. The Ministry of Mines suggests 
inspection of these parts every twenty. 
four hours, although the design is such that 
both the filtering material and the exhaust and 
inlet flame grids will last forty-eight hours. The 
radiator is of the enclosed pattern, the cooling 
air entering at the front and discharging at the 
side so that no dust enters the locomotive cab, 
The couplings and buffer gear are of the latest 
type, and embody many years of experience. 
They extend across both ends of the locomotive, 
and, as will be seen, make provision for coupling 
the majority of sizes of the tubs or cars now in 
use. Visibility is good and where desired 
electric lighting can be fitted. We also saw 
preliminary designs and parts of a new larger 
mines locomotive of 100 h.p. which it is expected 
will be in production towards the end of next 
year. The locomotive programme of the firm 
calls for many types of oil engines, and we 
understand that for some of the larger locomo 
tives, the associated firm of Davy, Paxman and 
Co., Ltd., of Colchester will assist with the 
engine programme, 





Power-Operated Aircraft 
Controls 


CONSEQUENT upon the evolution of the large 
civil air liner carrying up to 100 passengers and 
upon the great increase in air speeds, the pro- 
vision of accurate power-operated controls has 
now become an important consideration in air- 
craft design. For big air transports of the 
immediate future and for high-speed aeroplanes 
gradually approaching in speed that of sound, 
there must be provided responsive controls 
that the pilot or helmsman can operate with- 
out undue effort. At the same time there 
must be some retention of what may be called 
** feel.”’ 

In very large aircraft the control surface areas 
are also large and the resultant loads are more 
than the pilot can control without mechanical 
assistance in some form. Power operation is also 
necessary in small aircraft at high 
because of the big forces acting on control 
surfaces moving at speeds approaching the 
‘** compressibility ’’ barrier. The requirement is 


speeds 


therefore for the movement of quite a small lever 
without undue physical effort on the part of 
the operator to transmit through some form of 
power multiplier the same linear movement, 
without backlash, to the appropriate control 








One method of securing this desirable 


surface. 


& 


CONTROL ASSISTER 


end is the servo-control. Although attempts 
have been made in the past to incorporate this 
system in various forms in aircraft design, the 
problem is not easy, and experience in other 
branches of light engineering has also been 
varied. 

In one respect the aeronautical engineer has 
an advantage. The science of hydraulics has 
progressed so rapidly that the aircraft designer 
can now rely on this system of auxiliary power 
more than ever before. Fluid transmission of 
power is an established feature of aircraft 
design. Retractable undercarriages, control 
surfaces such as flaps, gun turrets, and bomb 
doors, and so on, have all been operated by 
hydraulics in many thousands of military air- 
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craft. ‘The application of this system of power 
to the provision of satisfactory servo-controls has 
for some time past been the subject of much 
study. A new addition to the available range of 
bydraulic accessories is now manufactured by 
Automotive Products Company, Ltd., of 
Leamington, and is known as the Lockheed 
“ Servodyne.” The company has drawn on a 
wide experience of hydraulic control applica- 
tions, in particular that of accurately synchro- 
nised flap actuation, in designing the “ Servo- 
dyne,” and claims it to meet all the fundamental 
requirements, 


CONSTRUCTION OF CONTROL 


A conventional hydraulic jack has two fluid 
chambers. One comprises the volume swept by 
the full area of the piston and the other the 
volume swept by the area of the piston less the 
area of the piston-rod. If the piston-rod is 
chosen to be half the area of the piston, then one 
swept volume is twice that of the other. If both 
sides of the piston are subjected to pressure at 
the same time, the jack will extend. If the 
annular area on the ram rod side of the piston 
only is subjected to pressure, the jack con- 
tracts. With this arrangement it is only neces- 
ary to control fluid on the large side of the 
piston, allowing the fluid to enter from the 
pressure source to get movement one way, and 
allowing it to escape to get movement the 
other way. Meantime, pressure is applied 
constantly to the annular or ram rod side of the 
piston. The advantage of this arrangement lies 
in simple valve mechanism, which only has to 
allow fluid te enter or escape from one side of 
the jack instead of having to provide for change- 
over of fluid from one side to the other. 

During the course of development of the 
application of a simple jack to operate flying 
controls, it was found necessary to reduce the 
losses and operating loads to the minimum. 
Originally a control valve of the opposed poppet 
type was used, which provided extremely sensi- 
tive control without working to close toler- 
ances. It was found that movements of less 
than one-thousandth of an inch were sufficient 
to obtain motion in either direction. On the 
other hand, the design involved the use of 
springs to hold the valves on their seats, and 
it was found that the loads, even though small, 
were not acceptable. Therefore a piston type 
slide valve was substituted, its design being 
based on injection pump technique. On the 
‘‘Servodyne’”’ by this means piston overlaps 
of less than 0-005in are successfully used, which 
whilst not giving reproductions of movement 
as accurately as with the previous design, never- 
theless, are of an order which cannot be 
detected manually. 

The construction of the new Lockheed con- 
trol can be followed by reference to the drawing 
reproduced opposite. Its application to a 
control is a simple matter, involving only the 
interruption of the control run at one point, and 
the provision of @ reaction point on the airframe 
adjacent to it. It was recognised early in the 
development of the device that a measure of 
‘feel back’? would be required. This “‘ feel 
back ’’ can be defined as the percentage of the 
total load that remains on the control lever. 
Initially it was provided by adjusting areas of 
the valve mechanism to give out-of-balance 
reaction, but that arrangement could not be 
readily altered to suit individual requirements, 
and an alternative method was adopted. In 
the final arrangement the relative position of 
the attachment point of the control load deter- 
mines the percentage of ‘feel back,’ which 
can be varied if necessary during operation 
from nothing to 100 per cent. 

This hydraulic flying control assister is 
demonstrated in working form at the Society of 
British Aircraft Constructors’ two-day Exhi- 
bition at Radlett aerodrome held on Thurs- 
day, September 12th, and today, Friday, 
September 13th. The control is rigged up 
in a frame representing the pilot’s seat and 
control column, and a spring load is used 
to simulate the control loading. On the 
control column is a lever which cuts out the 
power assistance and an adjustment for the 
‘feel back” is available. Thus a demonstra- 


tion can be given of the operation of the device 


Oil-Engined 50-kW Generating 
Sets 


ILLUSTRATED in the accompanying engraving 
is one of a large number of 50-kW generating 
sets forming a Ministry of Supply contract 
with the Associated Equipment Company, Ltd., 
Southall, for use in India. Many of these sets 


Metalastik ‘‘Instrumountings”’ attach the 
panel to its supporting framework and insulate 
the instruments from vibration. A tachometer 
drive is taken from the end of the 24-volt 
dynamo, and the instrument is mounted on the 
front tank frame in such a position as to be 
easily seen by an operator standing at the 
switchboard. 

Main dimensions of the set are :—Overall 





length, 12ft; width, 6ft 3in; height, 7ft 6in ; 








have now been tompleted by the Scottish 
Motor ‘Traction Company, Ltd., which is 
responsible for mounting the engine and 


generator on stands to Ministry 
requirements. 

The generator is driven by an A.E.C. type 
A.201 six-cylinder oil engine, rated at 100 h.p., 
at a governed speed of 1500 r.p.m. It is 
directly connected through a Hardy-Spicer 
flexible coupling to a G.E.C. 50-kW three-phase 
alternator. 

The base of the set is of welded construction. 
At each end of the four longitudinal members 
the lower flange is bent upwards, giving a sledge- 
runner effect to facilitate moving the set on 
rollers. Eyes, which may be used either for 
lifting or dragging, are provided on the ends of 
the main members. 

In order to keep the overall height as 
low as_ possible, the fuel tank, which 
has a capacity of 46 gallons, has been 
moved from its normal position above the 
engine, and is mounted parallel to the alter- 
nator at a height sufficient to ensure a 
flow of fuel to the pump. A semi-rotary hand 
pump is capable of filling the tank in approxi- 
mately 8 min. 

The switchboard frame is made from 3in by 
3in angle and carries the G.E.C. switchboard on 
anti-vibration mountings. 

The canopy uprights have a pin-and-socket 
fixing to the base, and are locked in position 
by means of set screws. The canopy itself is 
made in two sections to facilitate removal. 
The centre strap carries a feather against which 
the edges of the canopy butt, so that either half 
of the canopy may be removed without disturb- 
ing the other. 

Packing glands are provided where the tank 
neck and the exhaust pipe pass through the 
canopy. Canvas side screens extend from end 
to end of the canopy. These screens may be 
rolled up or roped to cleats on the base side 
members when unrolled. 

A panel carrying three thermometers for 
recording water and oil temperatures is mounted 


canopied 





over its full range of “‘ feel back.” 








adjacent to the voltage control unit. Four 











50-KW GENERATING SET 


the total weight of the set, less fuel, water, 
lubricating oil, tools and spares, is 4 tons 12 ewt 
approximately. 








Public Lighting 

SPEAKING at the opening meeting of the 
conference of the Association of Publie Lighting 
Engineers at the Central Hall, Westminster, 
on Tuesday, September 10th, the Minister of 
Transport referred to the fact that his Ministry 
had recently become the central authority for 
street lighting throughout the country. Since 
this new responsibility had only lately been 
assumed it was too early to indicate the lines 
upon which policy would be developed during 
the coming years. Mr. Barnes was, however, 
impressed by the view that street lighting 
should be made to comply with uniform and 
approved standards. To achieve this object 
it might prove necessary in certain instances to 
place the responsibility for street lighting in the 
hands of larger administrative units, and matters 
such as this were now commanding the Minister’s 
attention. Good street lighting could do much 
to reduce road accidents; about one quarter 
of all the fatal accidents took place during the 
hours of darkness, and a high proportion of 
these accidents could be reasonably attributed 
to inadequate lighting of public highways. The 
same topic formed the theme of Mr. W. N. C. 
Clinch’s presidential address to the conference. 
Although the Ministry of Transport Depart- 
mental Committee on Street Lighting (of which 
Sir Clifford Patterson and Mr. J. F. Colquhoun 
were members), had issued its final report in 
1937 many of its recommendations had not yet 
been put into effect. For example, the com- 
mittee recommended that there should be a 
reasonable uniformity in the lighting of portions 
of traffic routes presenting similar character- 
istics. Mr. Clinch urged that the Committee’s 
recommendations should be implemented by 
the publication, with the minimum of delay, 
of a formal specification. 
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Industrial Distribution and Labour Supply 
When the International Labour Con- 
ference opens in Montreal on September 19th, an 
early item on the agenda will be the considera- 
tion of a report by the Acting Director of the 
International Labour Office on the organisation 
of employment. 
A section of this report is devoted to the 
subject of industrial distribution in relation to 
labour supply, and records that during the past 
year several countries have moved towards a 
policy of partial planning of the distribution of 
economic activity. Most of the steps taken 
have their immediate origin in more compre- 
hensive action to promote full employment on a 
national basis, but, it is suggested, their roots lie 
more deeply in the past. 
Pre-war experience, the report continues, had 
shown conclusively that many serious problems 
of unemployment could be traced to haphazard 
distribution of industry, which led to uneven 
and unbalanced economic development. In 
general, piecemeal planning of industrial loca- 
tion by Governments proved wholly inadequate 
either to secure full use of available resources of 
labour or to prevent the rise of localised unem- 
ployment or undesirable congestions of the 
working population. The war, however, gave 
a powerful impetus to the planning of industrial 
activity in such a way as to achieve maximum 
production and employment, and it suggested 
some of the problems to be met and the machin- 
ery and methods useful in applying any con- 
sidered policy of controlling or influencing the 
distribution of industrial activity in the national 
interest. 

Whilst methods used to influence industrial 
location in the interests of full employment are 
numerous, the report points out that experience 
of the application of methods for distributing 
industrial activity in relation to labour supply 
is limited. It is impossible to tell whether, 
singly or in combination, the methods so far 
employed most extensively in various countries 
will be able to exercise a positive influence on 
industrial location, either in countries in process 
of industrialisation or in countries faced with 
industrial change, resulting in patches of 
localised unemployment. The problem is com- 
plex, involving many strategic, political, 
economic and social factors, and a trial-and- 
error approach is to be expected. 

In consequence, the report urges, it becomes 
all the more necessary to make special efforts 
to develop highly efficient administrative 
machinery. It is logical for such machinery to 
include representatives of employers’ and 
workers’ organisations, since these organisations 
are directly affected by the application of policy 
for locating or diversifying economic activity 
within the various regions of the country. 


Co-ordination in Employment Organisation 
Another section of the International 
Labour Office report mentioned in the preceding 
note stresses the need for a co-ordinatedapproach 
to all questions of employment organisation. 
Employment information, it is stated, is of no 
value in itself, but is a necessary tool of em- 
ployment policy and organisation as a whole. 
The planning of the location and diversification 
of economic activity has to be determined with 
full consideration of employment prospects 
generally and of possibilities of labour mobility 
among occupations and areas. Measures for 
discouraging or encouraging the transfer of 
workers from one occupation or area to another 
have to be worked out in the light of the em- 
ployment situation as a whole or they fail to 
serve a constructive purpose. Furthermore, the 
report urges that vocational guidance must be 
realistic in terms of developing job oppor- 
tunities, otherwise it becomes worse than useless 
for the individuals concerned and for the com- 
munity. 
The view is expressed that co-ordination of 


Industrial and Labour Notes 





things, what happens in one country often 
affects or is affected by events in another 
country. In consequence, it is claimed that 
there is much to be said for the further develop- 
ment of international co-operation on employ- 
ment market questions. It seems likely that the 
world employment situation will make such 
co-operation more possible as well as more 
necessary than ever before. 

The conclusion reached in the report is that 
the general perspective is favourable. To take 
advantage of it, however, requires a changed 
attitude of mind as well as a changed employ- 
ment situation, with unremitting emphasis ‘on 
learning how to think in terms of full employ- 
ment rather than of unemployment and its 
relief. 


Wartime Factory and Storage Space 

A ing to figures published in the 
Board of Trade Journal, 103,000,0000 square 
feet of the 150,000,000 square feet of factory 
premises requisitioned for war production or 
storage had been released for civilian production 
by the end of last month. A further 26,000,000 
square feet are in process of being derequisi- 
tioned. 

It had been considered that derequisitioning 
could not be accomplished in less than three 
years, but when the war against Japan ended, 
the target was cut by one half. Up to the end 
of April, 1945, it had been possible to release 
4,000,000 square feet of requisitioned space ; in 
May of that year a further 834,000 square feet 
were released ; by August the monthly rate of 
release had risen to 2,000,000 square feet, and 
by November it was nearly 4,000,000 square 
feet. Early in November, it was announced 
that the Board of Trade’s target was to free the 
whole of the industrial space under requisition 
by the end of 1946. By April 30th of this year, 
58,000,000 square feet of space had been 
vacated; in May, 10,000,000 square feet were 
freed, and the average for May, June, July 
and August was 11,000,000 square feet. 

The Board of Trade says that, although this 
rate of progress is not likely to be accelerated, 
there is every expectation that it will be main- 
tained, and that, with a few inevitable excep- 
tions, all usable industrial space will be vacated 
or in process of derequisitioning by December 
3lst, 1946. 


A Wireless Marketing Development 


A development in the manufacture 
and marketing of airborne and ground wireless 
apparatus for aircraft landing is disclosed in 
the announcement of an agreement between 
Marconi’s Wireless Telegraph Company, Ltd., 
and Pye, Ltd. The agreement covers the 
design, manufacture and sale of a peacetime 
model of a radio instrument landing system for 
aircraft, claimed to operate at very high fre- 
quencies and to offer accurate glide path and 
localiser guidance from a distance of several 
miles down to within a few feet of the runway. 
The system was originally developed during 
the war, and proved of value for aircraft landing 
at night and in bad weather. By this new agree- 
ment, Pye, Ltd., will, in technical collaboration 
with Marconi’s, manufacture the apparatus, 
and the Marconi Company will be responsible 
for sales, installation and maintenance through- 
out the territories in which it operates, 


Trade Disputes 

During the month of July, 155 disputes 
involving stoppages of work were reported to 
the Ministry of Labour, and in addition thirteen 
stoppages which began before July were still in 
progress in the early part of that month. The 
approximate number of workers involved in 
these 168 stoppages, including workers thrown 
out of employment at the establishments where 
they occurred, was nearly 46,000, and the 
aggregate number of working days lost during 


work through industrial disputes known to have 
been in progress at some time in July, the coal 
mining industry accounted for eighty-one, 
resulting in an aggregate loss of 24,000 working 
days, and the metal, engineering and ship. 
building industries accounted for forty, resulting 
in a loss of 78,000 working days. F 

With regard to the causes of the 155 disputes 
leading to stoppages of work which began in 
July, eighteen arose out of demands for advances 
in wages, and fifty-nine over other wage ques- 
tions ; three were concerned with questions as to 
working hours; twenty-one related to questions 
about the employment of particular classes or 
persons, and fifty to other questions respecting 
working arrangements. Three of the disputes 
were on questions of trade union principle, and 
one stoppage was accounted for by sympathetic 
action, 

According to The Ministry of Labour Gazette, 
1337 stoppages of work through disputes began 
in the first seven months of this year, involving 
approximately 330,900 workers and resulting 
in an aggregate loss of 1,327,000 working days. 
In the corresponding seven months of 1945, 
there were 1292 stoppages, involving 315,000 
workers and resulting in a loss of 1,164,000 
working days. 


Area Conferences in the Mining Industry 


Starting to-morrow, September 14th, 
conferences are to be held each week-end in 
September and October at various centres in 
the coalfields in which managements and men 
will join with the National Coal Board in an 
effort to establish a new spirit of co-operation 
and enthusiasm in the coal mining industry. 
A member of the National Coal Board will 
preside at each conference, and representatives 
of the National Union of Mineworkers and the 
National Association of Colliery Managers will 
be the principal speakers. The Parliamentary 
Secretary to the Ministry of Fuel and Power 
will address some of the conferences, and, if 
appointed in time, the chairmen of the Divisional 
Boards to be set up by the National Coal Board 
to administer the coalfields will also attend. 

The speakers will urge managers and men to 

pledge themselves to work together, in full 
recognition of their joint responsibility for the 
well-being of the industry under the new owner- 
ship, to establish the highest possible degree of 
safety, efficiency and produetion, to introduce 
@ new industrial outlook, and to secure friendly 
discipline in the industry. The campaign is the 
first move in the re-organisation and recon- 
struction of the British coal mining industry 
which the National Coal Board is to carry out 
with the help of the managers and men. 
The Board explains that this reconstruction, 
involving a great technical transformation, 
aimed at placing British coal mining in the 
forefront of all industries in up-to-dateness and 
efficiency, will not be confined to the material 
side. It considers that an entirely new condi- 
tion of affairs on the “‘ human ”’ side is the first 
essential. 


Dorman, Long Developments 


Dorman, Long and Co., Ltd., have 
announced this week that they are building 
a new £500,000 power plant at their Cleveland 
Works. Also at these works construction has 
begun of a new central ore unloading and ore pre- 
paration plant for the whole of the Dorman, 
Long group at a cost of £1,250,000. This 
latter scheme will also serve the Dorman, Long 
£8,000,000 project for a new steelworks and 
universal beam mill on a virgin site between the 
company’s Cleveland and Redear works, for 
which a certain amount of preliminary prepara- 
tion has already been put in hand. 

It is anticipated that the new power plant 
will be in operation next February. Approxi- 
mately 2400 tons of steel will be used in the 
construction of the boiler plant itself and 
another 1000 tons of structural steel framework 
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for in employment organisation, as in most other 
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French Engineering News 


(From our French Correspondent) 
Paris, Sept. 6th. 


Credits are to be made available by the State 
to the silk industry at a low rate of interest to 
permit manufacturers to re-equip, renew or 
develop their industrial machinery. A limited 
company will be formed to act as intermediary 
between State and manufacturers. Important 
credits will also be offered to foundries for 
purchase of French and foreign machinery. 

*” * * 


Following a decision by the European 
Central Inland Transport Organisation, regis- 
tration has taken place of all inland navigation 
vessels, The functions of the Organisation 
include study of technical and economic con- 
ditions affecting international traffic ; technical 
advice and recommendations with a view to the 
re-establishment and increase of the capacity of 
European transport networks ; co-ordination of 
traffic movement ; registration of all European 
rolling stock; restoration of rolling stock 
recovered in Europe; international arrange- 
ments for the exchange of rolling stock in all 
European countries; and the gathering of 
information regarding rolling stock needs. 
Already the Organisation has _ contributed 
largely to the improvement of transport con- 
ditions on the Continent. Monthly conferences 
have been arranged to ensure co-ordination and 
execution of programmes, whilst a committee of 
experts at Brussels has co-ordinated repair con- 
ditions for wagons out of use. 

* + * 


Hydro electric generation is to be increased 
by the addition of the Tré-la-Téte glacier 
water from the 3700 m high Mont Blanc 
massif to the Girotte reservoir. The addi- 
tional water will flow through a subterranean 
canal, 12 km long. This scheme will make a 
further 35 million cubic metres of water avail- 
able, increasing the present capacity of the 
lake from 29 million to 66 millon cubic metres 
of water. Already the lake is supplying the 
Belleville plant and five others downstream, 
and current is carried to the electric steelworks 
at Ugine. A big dam is under construction for 
the retention and utilisation of the water. The 
dam, constructed in concrete, will comprise 
eighteen concrete sections, each 20 m high, of 
which sixteen sections are now under construc- 
tion. The water will flow in a series of cascades 
for a distance of 30 km and will provide 165 
million kWh for industry. 

* * oa 

French engineers are preparing to divert 
the River Loire in an effort to recover fifteen 
scuttled merchant ships near the mouth of the 
river. The broad river will be diverted over a 
distance of a mile, so that repairs can be made to 
the vessels ; then the channel will be restored. 
Among the vessels scuttled in an effort to block 
the port was the world’s largest whaler, 


* Antartis,” of 20,000 tons. Another was the 
‘“ Fatouville,” the best-equipped dredger in 
Kurope. Although the cost of changing the 


river’s course is expected to be about 100 
million frances, the recovery of the wrecks will 
make it profitable. After the liberation a new 
channel was dug around the hulks to make the 
port available again, but the Loire is such a 
treacherous river that underwater repair of the 
hulks is risky and for this reason it was decided to 
dry the channel bed by diversion. At the moment 
several of the ships are lying in 40ft of water. 
* * * 


Monsieur Marcel Fiouret, Prefect of the 
Seine, has been designated by the Government 
as President of the Administrative Council of the 
S.N.C.F. After a distinguished career in the 
Army during World War I he became, in 1925, 
deputy chief of the Ministry of Finance. Later 
he was appointed director of the Post Office, 
followed by the post of director of the Depart- 
ment of Commerce. He was remobilised in 
1939, with the rank of lieutenant-colonel, and 
he received the Legion d’Honneur in 1946. It 
is in recognition of his services in restoring 
essential services to Paris that he has been 
appointed to one of the most important 
positions in French economic life. 


Notes and 





Memoranda 


ee 


Air and Water 


Encitand TO NEw ZEALAND AIR REcCORD.— 
A new record time for a flight from England to New 
Zealand has been set up by the R.A.F. Lancaster 
** Aries ’’ which landed at Wellington on the morning 
of Saturday, August 24th, 59h. 51min. after 
leaving Blackbushe airfield in Surrey. The previous 
official record from London to Darwin, in Australia, 


which was set up in the Victoria centenary air race | P 


in 1934, was also broken, when the “ Aries ” landed 
at Darwin 42 h. 26 min. after taking off. 

SwEDEN’s Hypro-ELectric Power.—It has 
been stated recently that the Swedish Government 
owns 36 per cent of the country’s water power 
plants, industrial undertakings 24 per cent, 
municipalities 6 per cent, and private hydro- 
electric power companies 34 per cent. About 
70 per cent of the power produced is said to be 
consumed by Swedish industries, the railways 
consuming about 20 per cent. The balance of 
the power produced is consumed by small industries, 
farms and households. 

A VoyaGe oF 55,732 Mites W1THOUT OVERHAUL. 
—tThere recently arrived at the port of Southampton 
the Union-Castle Line motorship ‘ Llangibby 
Castle,” after being absent since January last. She 
has been employed principally in repatriating West 
African troops from India. During this period the 
vessel made three trips to and from West Africa, 
covering in all 55,732 miles, the longest stay in any 
one port being 2 days 20 hours, leaving no time for 
overhaul. Built in 1929, the “‘ Llangibby Castle ” 
was the first motorship constructed for the inter- 
mediate services of the Union-Castle Line, and prior 
to the war was engaged on the East African route. 

CiypE PappLe SteaMER “ Eacie III” To BE 
BroKkEN Ur.—The Clyde paddle steamer “ Eagle 
III” was recently towed from the Holy Loch to 
Port Glasgow for breaking up. She was a well- 
known Clyde river steamer and was built by Napier 
and Millar, Ltd., under a sub-contract from A. and J. 
Inglis, Ltd., for Buchanan Steamers, Ltd. She was 
launched in 1910 and made her maiden voyage in 
that year. Her propelling machinery comprised a 
single-cylinder diagonal engine with a bore of 52in 
and a stroke of 72in, taking steam from a haystack 
boiler. In addition to her various Clyde services, 
she served as a minesweeper in two wars and at the 
close of her latest service last year she was laid up 
in the Holy Loch, as her refitting and conversion 
for future Clyde services would have been too costly. 

BritisH OVERSEAS AIRWAYS CORPORATION 
Report.—The report covering the period April Ist, 
1945, to March 31st, 1946, shows that the Corpora- 
tion’s aircraft provided more carrying capacity and 
flew more miles than ever before. The following 


figures are given :— 1945-46, 
1944-45. Provisional. 
Capacity ton-miles ... : 53,458,344 ... 67,374,802 
No. of passengers carried ... 103,804 ... 143,950 
Passenger miles flown 197,947,494 ... 295, ~~ 835 
Cargo and mail, tons... 8.908 ... 8,039 
Aircraft miles flown ... 20,135,659 ... 25,738,834 
Net route mileage 56,615 ... 66,716 


At the end of the year the fleet totalled 211 aircraft, 
against 169 in March, 1945, and the B.O.A.C. was, 
and still is, the largest airline in the world. These 
aircraft were of sixteen different types, with engines 
of seventeen different types and series made by five 
different manufacturers. Of the gross additions to 
the fleet during the year, twenty-five were Avro- 
Yorks and eighteen Avro-Lancastrians, both civil 
developments of the Lancaster bomber. In the year 
under review the Corporation’s high record for 
safety was maintained and no passenger was killed 
or injured in any aircraft operated by the Cor- 
poration. 


Miscellanea 


GEOLOGICAL RESOURCES OF BRITISH GUIANA.— 
The Mineral Resources Department of the Imperial 
Institute announces that a lecture on “‘ The Geology 
and Mineral Resources of British Guiana” is to 
be given by Mr. S. Bracewell on Thursday, Sep- 
tember 26th, at 3 p.m. The lecture, at which 
Sir Frank Stockdale will preside, will be delivered 
at the Imperial Institute, South Kensington, 
S.W.7. 

Str Henry Fivpes’ Prize Essay.—The Insti- 
tution of Factory Managers announces that the 
subject of this year’s Sir Henry Fildes’ Prize 
Essay competition is ‘‘ Should Management Con- 
trol or be Controlled.” Entries should be made 
by October 31st, and full details of the competition 
may be obtained from the Secretary of the Insti- 
tution, Mr. Charles Brown, 63, Gayton Road, 





Harrow. 





CoMBINE HaRVESTERS FOR 1947 Harvest.—All 
applications from farmers in England and Wales for 
permission to purchase combine harvesters under 
the Ministry of Agriculture distribution scheme 
must be approved by County War Agricultural 
Executive Committees. Supplies of combines for 
the 1947 harvest are expected to consist of home- 
produced machines and a small number of imported 
machines. The allocation arrangements for home- 
roduced and imported machines respectively will 
be slightly different. 


Woopworrine Macuinery.—The Ministry of 
Supply announces that all classes of woodworking 
machine tools, both new and used, and other wood- 
working plant and machinery, with the exception 
of drying plant, may now be acquired and disposed 
of without licence. Copies of the Control of Machine 
Tools (No. 15) Order and the Machinery Plant and 
Appliances (General) (No. 19) Order, which give 
effect to these changes, may be obtained from H.M. 
Stationery Office, price ld. each. Prices of new 
woodworking machine tools still remain subject 
to control. 


INTERNATIONAL TIN CONFERENCE.—The Ministry 
of Supply announces that the United Kingdom 
Government, after consultation with the Govern- 
ments of the United States, Bolivia, Belgium and 
the Netherlands, has invited the main tin-con- 
suming and tin-producing countries to an Inter- 
national Tin Conference in London. The countries 
invited are Belgium, Bolivia, China, France, 
the Netherlands, Siam, U.S.A. and _ U.S.S.R. 
The object of the conference is to consider the 
prospective world tin position and whether any 
contmuous inter-governmental study of that 
position is necessary. It is hoped that the con- 
ference will open about October 8th. 


ALUMINIUM.—The Ministry of Supply has 
announced that, from September 9th, the price 
of all virgin aluminium in ingot or notch bar form 
has been increased from £67 to £72 15s. per long 
ton, delivered, to consumers’ works. The new 
price applies to metal of a purity of 99 to 99.5 
per cent, inclusive, with premiums as follows 
for higher purities :—99.6 per cent, £80 15s. per 
ton; 99.7 per cent, £84 lis.; 99.8 per cent, 
£89 15s.; 99.9 per cent, £122 l5s.; and 99.99 
per cent, £172 15s. It is explained that this increase 
in price is consequent upon the cost of metal under 
the Ministry’s Canadian contract having risen 
on account of the change in the rate of exchange. 


EXHIBITION OF COVENTRY GAUGE AND TOOL 
Company, Lrtp., Propucts.—Inspired by the 
interest shown at the exhibition recently held at 
its Coventry works, the Coventry Gauge and Tool 
Company, Ltd., has decided to present, at the 
University College at Dundee, a similar exhibition 
of “ Matrix ” products, including measuring instru- 
ments, gauges, thread grinders and special machine 
tools. The exhibition was opened on Tuesday, 
September 3rd, by Lord Westwood, supported by 
the Lord Provosts of Dundee and Glasgow, together 
with a number of Scottish industrialists, and it will 
remain open until Friday, September 13th. Many 
of the exhibits were produced at the firm’s Brechin 

factory, which was taken over in mid-1939 
and developed as a dispersal factory, local labour 
being trained under the supervision of key men 
from Coventry. 


Gas Wetpinc or MacNesiuM ALLOys.—A 
report, ‘‘ Technique for the Gas Welding of Magne- 
sium Alloys,’ has been prepared by a joint com- 
mittee of the British Non-Ferrous Metals Research 
Association and the British Welding Research 
Association on Fusion Welding of Magnesium-Rich 
Alloys. It is pointed out that the readiness and ease 
with which magnesium-1-5 per cent manganese 
alloy may be welded renders possible the construc- 
tion of complicated assemblies, but to achieve that 
most advantageously the designer must make 
adequate use of all available forms of the metal ; 
that is to say, tubes, extrusions, sheet, &c. Par- 
ticulars are given of design, edge preparation, 
setting up, manipulation, and finishing and pro- 
tective treatment, including removal of fluxes, 
hammering, chemical cleaning, chromating, paint- 
ing and temporary protection. An outline is given 
of the properties of magnesium affecting welding 
technique, the effect of the composition of the alley 
on welding behaviour, notes on the welding flame, 
the flux and welding rods. Of special interest are 
references to weld defects and inspection and test- 
ing. The appendix gives details of chromating 
treatment. Copies of the report may be obtained, 
2s. post free, by application to the Director of 
Research, British Welding Research Association, 
29, Park Crescent, W.1. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of thetr insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting ts to be held should be clearly stated. 








Chemical Society 

Thursday, Oct. 3rd.—Burlington House, Piccadilly, W.1. 

“The Crystal Structure of Pyrene: A Quantitative 

X-Ray Investigation,” J. M. Robertson and J. G. 

White ; and “The Redistribution and Desorption 

of Absorbed Gases,” by R. F. Barrow, C. J. Danby, 

J. E. Davoud, C. N. Hinshelwood and L. A. K. 
Staveley. 7.30 p.m. 


Institute of Economic Engineering 
sist Sept. 13th.—Cowdray Hall, Henrietta Place, 
-l. ‘National Economics and Industry,” Tan 
Mikardo. 7 p.m. 


Institute of Fuel 
Tuesday, Oct. 8th.—Central Hall, Westminster, S.W.1. 
Melchett Lecture by Sir James Chadwick. 6 p.m. 


Institute of Marine Engineers 
Saturday, Sept. 28th.—Visit to John I. Thornycroft and 
Co., Ltd., Reading. 
Tuesday, Oct. 8th.—85, Minories, E.C.3. ‘* Notes on 
Steam Jet Refrigeration for Marine Purposes.’’ W. 
Sampson. 5 p.m 


Saturday, Oct. 19th.—Visit to J. and E. Hall, Ltd., 
Dartford. 
Institution of Automobile Engineers 
Tuesday, Sept. 24th.—BIRMINGHAM SECTION: James 


Watt Memorial Institute, Great Charles Street, 
General meeting. 6.45 p.m. 


Birmingham. p 
Grand Hotel, 


Thursday, Oct. 17th—WESTERN CENTRE : 


Bristol. Annual general meeting. 7 p.m. 
Institution of Civil Engineers 
Thursday, Sept. 26th.—Great George Street, West- 
minster, S.W.1. Parsons Memorial Lecture, 


“Recent Developments in Optical Glass Manu- 
facture,” Sir Hugh Chance. 5.30 p.m. 


Institution of Factory Managers 


Monday, Sept. 16th.—-S.E. Lonpon Brancn: Bonning- 
ton Hotel, W.C.2. ‘* Psychological Instability : 
Government and Working-Classes,” A. H. Huckle. 
6.30 p.m. 

Wednesday, Oct. 2nd.—MipLanpD BRANCH: Queen’s 
Hotel, Birmingham. ‘The Different Problems 
Arising in the Management of Small and Large 
Factories,’ C. R. Jordan. 7 p.m. 


Institution of Mechanical Engineers 
Friday, Sept. 20th—E. Miptanps Brancu: Univer- 
sity College, Nottingham. Address by Colonel 
J. M. Dickson. 7p.m. SOUTHERN GRADUATES: 
R.A.E. Technical School, Old Post Office, Farn- 
borough. “‘An Approach to Research Problems 
in Aeronautical Engineering,” Captain J. Morris. 


‘ -m. 

Thursday, Sept. 26th.—N. WESTERN BRANCH: Engi- 
neers’ Club, Albert Square, Manchester. ‘“‘ Heavy 
Machine Tools: Their Requirements and Accuracy,” 
J. H. Rivers. 6.45 p.m. 

Thursday, Oct. 3rd.—YoRKSHIRE Brancu: Hotel 
Metropole, Leeds. ‘‘ Some Notes on a Superimposed 
High-Pressure Power Plant,” T. H. Carr. 7 p.m. 

Thursday, Oct. l17th—YoORKSHIRE BrancH: Royal 
Victoria Station Hotel, Sheffield. ‘‘Some Aspects 
of the Ventilation of Factories,”” R. Poole. 7 p.m. 


Institution of Mining and Metallurgy 


Wednesday, Sept. 25th.—Visit to the Anhydrite Mine, 
Sulphuric Acid Plant and Sulphate Plant at Billing- 
ham, Co. Durham. 


Institution of Naval Architects 


Tuesday. Wednesday and Thursday, Sept. 24th, 25th and 
26th.—Glasgow Autumn Meeting. 


Institution of Post Office Electrical Engineers 
Monday. Oct, 7th.—Institution of Electrical Engineers, 
Savoy Place, W.C.2. ‘* Piezo-Electric Quartz and 
its Use in Telecommunications,” C. T. Booth and 
J. L. Creighton. 5 p.m. 


Institution of Production Engineers 


Monday, Oct. 1th.—YorxsHtrRE SEcTION: Hotel Metro- 

ole, Leeds. ‘‘ Dielectric and Induction Heating,” 
. May. 7 p.m. 

Tuesday, Oct. 8th.—DerBy Sus- Secrion: Art School, 
Green Lane, Derby. ‘‘ Power Samas Accounting 
Machines,” F. G. England. 6.45 p.m. 

Wednesday, Oct. 9th.—LuTON AND District SECTION : 
Central Library, Luton. ‘‘ The Rubber Bolster and 
its Application,” G. H. Parlor. 7 p.m. 

Friday, Oct. 11th—Mancuester Section: Mechanics’ 
Institute, Crewe. ‘‘Machine Tool User’s Diffi- 
culties,” H. Porter. 7.15 p.m. N. EasTeRN SEc- 
TION: Technical College, Sunderland. ‘‘ Manage- 
ment and Production Technique Applied to the 
Small Engineering Industries,’ R. W. Mann. 
6.30 p.m. N. Eastern GrapvuaTes: Neville 
Hall Mining Institution, Newcastle-upon-Tyne. 


Thursday, Oct. 17th.—Guiascow Section: Institution 
of Engineers and eager in Scotland, 39, 
Elmbank Crescent, Glasgow, C.2. ‘A Report on 
Management Methods,” L. Clayton. 7.30 p.m. 

Friday, Oct. 18th.—WeEsTERN SECTION: Grand Hotel, 
Bristol. ‘Observations and Views on Heavy 
serman Industries,’ H. P. Budgen. 6.45 p.m.— 
E. Counties Section: Electric House, Ipswich. 
“Surface Finish in Practice,” D. F. Galloway. 
7.15 p.m. 

Saturday, Oct. 19th.—YORKSHIRE GRADUATES: Visit to 
the works of John Lund, Ltd., Cross Hills, near 
Keighley. 2.30 p.m. 

Tuesday, Oct. 22nd.—WoLVERHAMPTON SECTION : Wise- 
more Schools, Walsall. “‘The Fundamentals of Fine 
Measurements,” J. Loxham. 7 p.m.—N. EAsTERN 
Section: Neville Hall, Newcastle-on-Tyne. ‘ Pro- 
duction Engineering in Shipyards,” J. Botwright. 
6. 30 p.m. 

Thursday, Oct. 24th—LONDON Section: Institution of 
Mechanical Engineers, Storey’s Gate, St. James’s 
Park, S.W.1. “ Plain Bearing Design and Applica- 
tion,’ W. H. Tait. 6.30 p.m. 


International Technical Congress 


Monday to Saturday, Sept. 16th to 21st.—International 
Technical Congress in Paris. 


Manchester Association of Engineers 


Wednesday, Sept. 25th.—Visit to the works of A. V. Roe 
and Co., Ltd., Woodford, Cheshire. 2.30 p.m. 


Royal Statistical Society 


Wednesday, Sept. 18th.—BIRMINGHAM GRouP : Chamber 
of Commerce, 95, New Street, Birmingham. 
“* Statistics in America,’’ M. Milbourn. 6.30 p.m. 

Thursday, Sept. 26th.--SHEFFIELD Group: Royal 
Victoria Station Hotel, Sheftield. ‘* What Statistics 
Can Do in Industry that Other Methods Cannot 
Do,” A. W. Swan. 6.30 p.m. 

Friday, Oct. 4th.—Lonpon Group: E.L.M. A, 
Service Bureau, 2, Savoy Hill, W.C.2. 
in America,” M. Milbourn. 6.30 p.m. 


Lighting 
* Statistics 


Sheffield Metallurgical Association 


Tuesday, Oct. 1st.—198, West Street, Sheffield, |. ‘* The 
Education Committee and Technical Education : 
Future Developments,” J. H. Bingham. 6.30 p.m. 


Stephenson Locomotive Society 


Saturday, Sept. 14th.—Visits to Stewarts Lane 
Nine Elms running sheds, Southern Railway. 

Monday, Sept. 16th.—Visits to running sheds at Carlisle, 
L.M.S. and L.N.E.R. 

Saturday, — 21st.—-Visit to Cowlairs works and running 
shed, L.N.E.R. 


and 








Contracts 


EpGark ALLEN AND Co., Lrp., Sheffield, have 
received from India an order for steel castings 
valued at approximately £15,000. 








Personal and Business 


Mr. W. S. Scott and Mr. H. G. Gradwell have 
been appointed special directors of Darlington 
Forge, Ltd. 

Dr. Epwin Grecory and Brigadier Arthur 
Levesley have been appointed directors of Edgar 
Allen and Co., Ltd. 


Mr. C. C. Haut and Mr. A. E. Thornton have 
been appointed special directors of Firth-Vickers 
Stainless Steels, Ltd. 


Mr. H. Gray has retired from his position 
as chief draughtsman of the engineering department 
of Edgar Allen and Co., Ltd. 


Mr. J. O. Paterson has been appointed civil 
engineer (special duties), South African Railways 
and Harbours, Johannesburg. 


JOHN FOWLER AND Co. (LEEDS), LTp., announce 
that Mr. J. Clifford Wood, commercial manager, 
has been appointed to the board of directors. 


Mr. Joun B. GENTRY has been appointed 
general manager, Mr. P. A. R. Leith, chief engineer 
and Mr. H. J. Clark, secretary, of the Tees Con- 
servancy Commission. 


Mr. A. J. ArtHUR, A.M.I.Mech.E., has been 
released from the Army and has rejoined Alfred 
Wiseman and Co., Ltd., as a director. Mr. H. G. 
White, A.M.I.Mech.E., has been appointed manager. 
THE MINISTRY OF SUPPLY announces that the 
Disposals Section of the Non-Ferrous Metals 
Directorate has moved to 31-43, Norfolk Square, 
London, W.2 (telephone, Paddington 3434; 
telegraphic address, Metrol, Padd, London). 


THE CoLoNnrIAL OFFICE announces the following 


appointments :—Mr. W. G. N. Stirling, A.M.Inst. 
C.E., assistant engineer, Public Works Depart- 
ment, Kenya; Captain F. Jones, assistant 


mechanical engineer, Tanganyika Railway Depart- 
ment; Mr. J. M. Fogarty, assistant engineer, 


British Standards Institution 


All British Standard S selitiadinas can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi. 
cation is 2s, 3d. post free, unless otherwise stated. 


SPECIFICATION FOR CONDITIONS OF 
SUPPLY 

P.D. 460. ‘* The Conditions of Supply,” which, 
with the schedule of copper alloys, formed the 
original issue of STA/7, has now been reprinted as a 
separate publication. These conditions have not 
yet been revised and the publication is a reprint 
of the requirements as they appeared in the original 
publication. They have been issued in this form 
as a matter of convenience. Since the original issue 
of STA/7 in January, 1942, schedules have subse. 
quently been issued to cover alloys other than 
copper. These have all been given separate 
reference numbers and the copper schedule has also 
been revised and issued separately with a new 
reference number. The STA/7 schedule accordingly 
now comprises the following sections, all of which 
are obtained separately :— 


PD.460—* Conditi ions of Supply " . 2 
PD.402, Group 1—** Copper and its Alloys” 2 
PD.191, Group 2 Nickel and its AHoys ” 0 
PD.232, Group 3— * Lead and its Alloys ” 0 6 
Appendix to Group3—*‘ Economy Soft Solder” 0 
PD.233, Group 4—‘* Tin and its Alloys ” 0 
PD.234, Group 5—“‘ Zine and its Alloys ” 0 


PD.364, Group 6—‘‘ Aluminium and _ its 
PES” Nac? 55. eas, gas. ath! Sane. aes! due’ Oe 
As will be seen above, ** The Conditions of 


Supply ”’ have been allotted the reference number 


PD.460. 


SYNTHETIC-RESIN BONDED-PAPER TUBES 

B.S. No. 1314. Three types of synthetic-resin 
bonded-paper circular tubes are dealt with in this 
new specification, the internal diameters ranging 
from fin up to 3in. The tubes are intended for 
electrical insulating purposes for use on power 
circuits with D.C. and with A.C. for frequencies up 
to 100 cycles per second. The three types of tube 
covered by the specification are as follows :—Type A, 
characterised by a low water absorption, high 
resistivity and good machining properties. Type B, 
which has a greater radial electric strength at high 
temperature than type A. It also has higher water 
absorption and is, in general, less brittle than type A. 
Type C, which has a greater radial electric strength 
than that of types A or B. The water absorption 
of type C is greater, and its machining properties 
are inferior to, type B. Price 2s. 


NON-FERROUS PIPES AND PIPING INSTAL.- 
LATIONS FOR AND IN CONNECTION 
WITH LAND BOILERS 

B.S. No. 1306, Part 1. This specification is 
similar and complementary to B.S. 806, Ferrous 

Pipes and Piping Installation for and in connection 

with Land Boilers. Part 1 applies to the general 

and detailed construction of the copper pipework 
connecting @ land steam boiler to engine turbine or 
industrial plant, and to all auxiliary pipework in 
connection therewith, together with individual 
pipes and fittings forming parts of such installa- 
tions. It lays down limits of pressure and tem- 
perature for the use of copper piping installations 
and bronze castings used in connection with such 
installations. The Standard will be completed at 
an early date by the issue of Part 2, Seamless Copper 
Tubes with Plain and Screwed Ends for Steam 
Services. 
CLAY ENGINEERING BRICKS 
B.S. No. 1301 : 1946. This specification has been 
prepared on the basis that bricks of the quality 
covered are characterised by high compressive 
strength, low moisture absorption, and high 
durability. The manufacture is dealt with in general 
terms, whilst the requirements in regard to dimen- 

sions make reference to types II and III of B.S. 657. 

There are two classes, A and B, which shall have 

the following characteristics :—Class A, 10,000 Ib. 

per square inch minimum average strength; 4:5 

per cent. (by weight) maximum average water 

absorption. Class B, 70001lb. and 7 per cent. 
respectively. 

The methods of conducting tests are governed 

by B.S.1257, Methods of Testing Clay Building 

Bricks, the water absorption test being determined 

by the five hours’ boiling method. The specifica- 

tion requires that the manufacturers shall forward 

a certificate of compliance with B.S. 1257, but lays 

down the procedure if independent tests are 





Palestine Railways; and Captain K. J. Tomlin, 





Film evening. 6.30 p.m. 





assistant to the civil engineer, Seychelles. 
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A Seven-Day Journal 


The “ Britain Can Make It” 
Exhibition 

In an address to the World Press Conference 
on Friday, September 13th, Sir Stafford Cripps, 
the President of the Board of Trade, spoke 
about the forthcoming “ Britain Can Make It ”’ 
Exhibition, which will be formally opened by 
the King on Tuesday, September 24th, at the 
Victoria and Albert Museum, South Kensington. 
The idea of holding such an exhibition was, he 
said, first suggested in September, 1945, a month 
after the end of the Japanese war, and its object 
is fully expressed in its title. It will demonstrate 
in the most practical way that Britain still leads 
in the design of manufactured goods, and that 
mass production does not spell ugliness. The 
exhibition will cover a wide range of factory 
produced consumer goods, such as dress fabrics, 
all kinds of household and garden furnishing 
and equipment, and articles of sport and leisure. 
Above all, it will be a selective exhibition, all 
goods qualifying for exhibition having had to 
pass the test of quality. The selection has been 
carried out by the Council of Industrial Design, 
assisted by twenty selection committees, each 
committee having the assistance of technical 
assessors appointed by the various industries. 
No less than 3385 firms submitted goods, of 
which number 1297 will be actually exhibiting. 
Of 15,385 items submitted, 5259 were selected, 
and will be catalogued. For over a quarter of 
the exhibits the name of the designer will be 
given, and two-thirds of the articles shown will 
be available by the end of the present year at 
the latest. It is a matter for congratulation, 
Sir Stafford said, that manufacturers have been 
able within such a short time from the end of 
hostilities to provide their latest designs for the 
home market in such a large measure without 
prejudicing the vitally important export trade. 
The exhibition will be evidence of our deter- 
mination to pay our way in the world with 
goods which are suitable for the markets for 
which they are intended as well as a demon- 
stration of the drive and energy behind Britain’s 
industrial reconversion. 


The Late Sir James Hopwood Jeans 


Ir is with deep regret that we have to record 
the death of Sir James Hopwood Jeans, O.M., 
which took place on Monday, September 16th, 
at his home, Cleveland Lodge, Dorking, in his 
seventieth year. He did original work in mathe- 
matics, physics and astronomy, and. in his later 
years was the author of several popular books 
on astronomy and the newer physics. He was 
born in 1877, and received his early education 
at Merchant Taylors’ School, from which he 
passed to Trinity College, Cambridge. At 
Trinity and St. John’s Colleges he gained high 
honours in the Mathematical Tripos of 1900, 
becoming an Isaac Newton Student in the 
University. In 1901 he became Fellow of 
Trinity College, and in 1904 was a University 
Lecturer in Mathematics. From 1905 until 
1909 he was in America as Professor of Applied 
Mathematics in Princeton University. About 
1910 he returned to Cambridge as Stokes 
Lecturer in Mathematics. In 1919 he was made 
Secretary of the Royal Society, of which he was 
elected a Fellow in 1906, and he held that 
distinguished position until his retirement in 
1929. He was the author of many scientific 
treatises such as ‘“‘The Dynamical Theory 
of Gases,’ ‘Theoretical Mechanics,’ and 
“The Mathematical Theory of Electricity 
and Magnetism,” “‘ Radiation and the Quantum 
Theory,” and “ Astronomy and Cosrhogony.” 
He was president of the Royal Astronomical 
Society from 1925 until 1927, and from 1923 
until 1944 was Research Associate of Mount 
Wilson Observatory. He was the president at 
the Aberdeen meeting of the British Associa- 
tion in 1934, and the Indian Science Congress 
Association of 1938. The recipient of many 
honours, he was knighted in 1928, and was 





awarded the Order of Merit in 1939. From 
1929 onwards, Sir James wrote his more popular 
expositions of physics and astronomy, including 
such volumes as ‘‘ The Universe Around Us,” 
“The Stars in Their Courses,” ‘‘The New 
Background to Science,” and “ Physics and 
Philosophy.” 


The Scientific and Industrial Research 
Advisory Council 


THe Department of Scientific and Industrial 
Research has announced that Mr. Geoffrey 
Heyworth has accepted an invitation from the 
Lord President of the Council to be chairman of 
the Advisory Council for Scientific and Indus- 
trial Research, in succession to Lord Riverdale, 
who is retiring after holding the appointment 
for nine years. The Lord President has also 
appointed Professor H. W. Melville, F.R.S., 
of the University of Aberdeen, to be a member 
of the Advisory Council in succession to Sir 
Franklin Sibly. Mr. Heyworth, who will assume 
the chairmanship on October Ist, is chairman 
of Lever Brothers and Unilever, Ltd., the work 
of which companies is necessarily largely based 
on the application of the results of scientific 
research over a wide field. The appointment as 
chairman of the Advisory Council is for five 
years, but in the thirty years since the Depart- 
ment of Scientific and Industrial Research was 
established there have been three. chairmen 
only. They were Sir William McCormick, F.R.S., 
Lord Rutherford of Nelson, F.R.S., and Lord 
Riverdale who is now retiring. The duties of 
the Advisory Council, it may be recalled, are 
to advise the Lord President on all research 
activities of the D.S.I.R. The Council is 
composed of men who have an expert know- 
ledge of science or of industry and labour, the 
members serving in a personal capacity and 
not as representatives of any organisation to 
which they may belong. The main task of 
planning the post-war developments of the 
D.S.1.R. fell on the Advisory Council. Most of 
the existing research stations are being ex- 
panded, and three new organisations have 
been or are being established. Grants to 
research associations are dealt with by the 
Industrial Grants Committee of the Advisory 
Council, while the Scientific Grants Committee 
deals with grants to individuals to assist them 
in fundamental research, and with maintenance 
allowances to students to enable them to be 
trained as research workers. 


An F.B.I. Export Conference 


Ir is announced by the Federation of British 
Industries that a two-day conference on export 
problems has been arranged by the Federation, 
and will take place on Wednesday and Thursday, 
November 27th and 28th, in the Central Hall, 
Westminster, London. The conference will be 
opened by Sir Clive Baillieu, the president of the 
F.B.I., and will be presided over by Mr. Leslie 
Gamage, member of the Grand Council of the 
F.B.L., president of the Institute of Export, and 
chairman of the British Export Trade Research 
Organisation. Sir Stafford Cripps, the President 
of the Board of Trade, will speak at the opening 
session, ‘and will take as his subject, “‘ The 
Significance of Exports to the National Life.” 
At this session, Mr. Leslie Gamage will outline 
the objectives of the conference, and Mr. 8. M. 
Bruce, who was formerly the High Commissioner 
for Australia in London, will speak on “ British 
Exports from the Point of View of the 
Dominions.”” The second session of the con- 
ference will be devoted to a discussion of the 
subject of ‘“ The Functions of Government and 
Industry in Relation to the Export Trade.” 
The principal speakers will be Sir John Woods, 
Permanent Secretary of the Board of Trade, 
and Sir Norman V. Kipping, Director-General 
of the Federation of British Industries. At the 
morning session of the second day of the con- 
ference, the subject will be ‘‘ Production for 
Export, and Its Relationship to Production for 





the Home Market,” when the speakers will be 
Lieut.-Colonel H. B. Riggall, member of the 
Grand Council of the F.B.I., and president of 
the British Engineers’ Association, and Mr. E. 
W. Goodale, member of the Grand Council of the 
F.B.I., and chairman of the Furnishing Fabric 
Export Group. The final session will deal with 
“Export Selling,” and ‘The Merchant’s 
Selling Methods,” will be discussed by Mr. E. A. 
Carpenter, vice-president of the Manchester 
Chamber of Commerce, while “‘ The Manufac- 
turer’s Selling Methods,” will be dealt with by 
Sir Frederick Bain, deputy-president of the 
Federation of British Industries. 


The Severn Road Bridge 


Some particulars have been issued by the 
Ministry of Transport regarding the proposed 
road bridge over the river Severn, between 
Beachley and Aust. The bridge will, it is stated, 
be the largest suspension bridge in Europe, with 
a centre span of 3000ft. Its total length, 
including the approach roads on both sides of 
the Severn estuary and a bridge over the mouth 
of the Wye, will be approximately eight miles. 
In addition to the central span for shipping, 
the Severn bridge is to have two side spans of 
about 1000ft each. The vertical clearance for 
shipping will be 110ft above high water near 
the towers and about 120ft in the centre. Steel 
towers supporting the main cables and resting 
on concrete piers will extend to a height of 
450ft above high water. The estimated cost 
of the project is about £7,500,000. The bridge 
over the river Wye is planned to have six spans 
of 150ft, two spans of 175ft, and a central span 
for navigation of 200ft, giving headway of 52ft 
above high watermark. Sir Perey Thomas is the 
consulting architect for the scheme, and the con- 
sulting engineers are Messrs. Mott, Hay and 
Anderson, working in association with Messrs. 
Freeman, Fox and Partners. A public enquiry 
into the scheme is to be opened at Bristol on 
Tuesday next. 


Royal Commission on Awards to 
Inventors 


In a Journal note of May 17th, we recorded 
the setting up of the Royal Commission on 
Awards to Inventors, giving the names of the 
members of the Commission and an outline 
of the terms of reference. The Commission 
has now issued a pamphlet containing the 
relevant part of its terms of reference, the rules 
regulating the procedure before the Commission, 
and general instructions for the guidance of 
claimants. Copies of this pamphlet can be 
obtained from H.M. Stationery Office, or any 
bookseller, price 2d., or by post 3d. The Com- 
mission will not begin its public hearings of 
claims before Tuesday, November 12th, 1946, 
and a further announcement of the times and 
dates of the sittings of the Commission will 
be made in due course. Details of cases to 
be heard will be published in the Daily Cause 
list. The Royal Commission on Awards to 
Inventors, set up in 1919, after the first Euro- 
pean war, issued a number of reports which 
have been summarised in a pamphlet first 
published in 1929 and entitled : “‘ Statement 
of the Principles of Assessment Governing 
Compensation adopted by the Royal Com- 
mission on Awards to Inventors.” Reprints 
of this pamphlet can also be obtained from H.M. 
Stationery Office or through any bookseller, 
price 6d., or, by post, 7d. While it is in no way 
bound by the rulings and decisions of the 1919 
Royal Commission, the present Commission 
will, in general, have regard to the principles 
and policy adopted by the 1919 Commission, 
and summarised in the pamphlet referred to 
above. All communications intended for the 
Commission should -be addressed to The 
Secretary, Royal Commission on Awards to 
Inventors, Somerset House, Strand, London, 
W.C.2. 





THE ENGINEER 20, 1946 


LINING THE ALVA B. ADAMS TUNNEL 








FIG. 12—SECTION OF ARCH LINING FORM FiG. 13—-AGGREGATE BEING DUMPED BY ELECTRIC LOCOMOTIVE 
FiG. 14—POURING CONCRETE FOR INVERT Fic. 15—ARCH LINING IN PROGRESS 
FiG. 16-JUMBO FOR REMOVING FORM FiG. 17—-FORM READY FOR STRIPPING 
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Colorado and 
Rivers 


No. IV—(Continued from 


My programme under which the Colorado- 
Big Thompson Scheme was started in 
1940 finally became so hampered by man- 
power restrictions and material shortages 
that various phases of the operation were 
halted before the surrender of the Japanese 
just over a year ago. Work has since 
been revived, and the most notable recent 
accomplishment was the completion of the 
lining of the Alva B. Adams tunnel in the 
spring of the current year. Plans have 
lately been formulated to push construction 
operations on other of the major features 
of this great undertaking in an effort to 
make up for the time lost during the years 
of American participation in World War 
Il. Among them are the driving of two 
other tunnels, a contract for which was 
awarded to Lowdermilk Brothers, a contract- 
ing firm of Denver, Colorado. This work will 
be done at a contract cost of 1,864,822 dollars. 


COMPLETION OF ALVA B. ADAMS TUNNEL 


Work has beén started on the inlet struc- 
tures at the western end of the Alva B. 
Adams tunnel, and the accompanying illus- 
tration (Fig. 18) shows part of the floor 
slab and the reinforcing steel for the divi- 
sional walls that will create a number of 
stabilising channels for the water flowing 
to the intake. 

On the opposite page and in Fig. 19 
herewith, we reproduce views of the equip- 
ment used for lining the tunnel. Fig. 19 
gives a general view of 25ft sections of 
arch lining forms prior to their transpor- 
tation into the eastern end of the tunnel— 
note the jumbo for hcisting and moving 
forms in the foreground to the right. In 
Fig. 12 is shown the internal construction 
of one of the sections of arch lining form. 
The inside of the form is wired for electric 
lights and is provided with electric outlets. 





Big Thompson 
Scheme 


page 227, September 13th) 


dumped upon a belt conveyor from cars 
pushed up a ramp by battery-operated 
locomotives (Fig. 13). From the conveyor 
the concrete was passed through a pipe 
at roof level, mounted at the discharge 





end on a@ carriage (Fig. 14), supporting the 
discharge spout and running on rails form- 
ing part of the steel invert forms. The 
engraving shows concrete for the invert 





Within the tunnel batched aggregate was 





FIG. 18—-PART OF TUNNEL INTAKE UNDER CONSTRUCTION—MAY, 1946 


being poured. In Fig. 15 is illustrated 





one of the arch lining forms in use, with 
vibrators in action through open windows, 
to compact the concrete. A view of the 
form jumbo in position for removing a form 
from the completed arch is reproduced 
in Fig. 16, whilst the final engraving, Fig. 
17, on the opposite page, illustrates a com- 
pleted section of tunnel lining, with a form 
ready for stripping. 


AND Prospect MouNTAIN 
TUNNELS 


Mr. Michael W. 


RAMSHORN 





Commissioner 


Straus, 





Fic. 19—ARCH LINING FORMS BEFORE TRANSPORTATION INTO TUNNEL 


of Reclamation, recently explained that 
the Lowdermilk contract covers the exca- 
vating and the lining with concrete of 
Ramshorn tunnel, 1.3 miles long, and 
Prospect Mountain tunnel, 1.1 miles long, 
which are to connect the eastern portal 
of the Alva B. Adams tunnel with Mary’s 
Lake and Estes power plants. Ramshorn 
tunnel is to have a horseshoe shape with 
a diameter of 10ft, and Prospect Mountain 
tunnel will have a circular cross-section, 
with an inside diameter of 12-5ft. 


GRANBY DAM 


Granby dam will be an earth-fill structure, 
885ft long at its crest and rising 232ft 
above the bed of the river, with its cut-off 
wall carried down about 48ft below that 
level. The dam will create a reservoir 
which will be the main source of the water 
supply reaching the intake of the Alva 
B. Adams tunnel. The reservoir will 
provide storage for more than 482,000 
acre-feet of water. The dam site is in a 
setting of lofty mountain peaks about 5 miles 
north-east of Granby, Colorado, adjacent 
to the south-western limits of Rocky Moun- 
tain National Park. It is expected the 
dam will be completed in the course of 
about three and a half years. In addition 
to the main dam, the contract calls for the 
construction of several earth-fill dikes, 
which will vary in height up to 75 feet and 
be built at low places in the surrounding 
terrain to complete the reservoir basin. 
More than 4,000,000 cubic yards of earth and 
rock will be excavated at structural sites 
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and borrow pits for the construction of 
Granby dam and its associate dikes. The 
upstream face of the dam is to be covered 
with rock rip-rap three feet thick. The 
spillway at the left abutment of the dam 
will be an open channel in rock, and the 
discharge of water will be controlled by 
two radial gates, each 21ft by 20ft. The 
water to be stored in the reservoir by this 
dam will be from the Colorado River, 
and will be pumped thence into Shadow 
Mountain Lake, an extension of Grand Lake. 
From the latter, the water will be diverted 
to the 13-mile Alva B. Adams tunnel, 
and after issuing from the eastern outlet 
of the tunnel, the water will pass through 
a series of power plants to be stored in a 
number of reservoirs on the eastern slope 
of the Rocky Mountains for regulated release 
into the Big Thompson and Poudre rivers 
and the canal systems serving a wide 
expanse of irrigated lands in north-eastern 
Colorado. 


Hypro-ELectric DEVELOPMENT 


Another important part of the project 
scheduled for construction with funds appro- 
priated in 1946 is the Brush-Sterling- 
Holyoke transmission line. This extension 
will consist of 35 miles of 115-kV transmission 
line from Brush to Sterling, Colorado, 
and 50 miles of 66-kV transmission line 
from Sterling to Holyoke, Colorado. The 
proposed extension will serve immediately 
to alleviate the critical power shortage 
in the vicinity of Holyoke, and will also 
serve co-operatives, municipalities and private 
utilities in north-eastern Colorado and 
western Nebraska. This extension is part 
of the proposed transmission network of 
the Colorado-Big Thompson scheme. 
Revenue from the sale of this energy will 
be applied towards repayment of the con- 
struction cost of the project. Although 
irrigation is the primary purpose of the 
Colorado-Big Thompson scheme, Mr. 
Michael W. Straus, Commissioner of Re- 
clamation, stated early in the year that 
hydro-electric power development will play 
an important part in the future of Colorado, 
Nebraska and Wyoming. The power plant 
at Green Mountain and the power plants 
yet to be constructed on the eastern slope 
of the Rocky Mountains will be inter- 
connected with the power plants of the 
North Platte, Kendrick Riverton, and 
Shoshone projects now operated by the 
Bureau of Reclamation in Nebraska and 
Wyoming. 

A series of power plants will eventually 
be constructed between the east portal 
of the Adams tunnel and the irrigated 
area east of the mountains. The total 
installed capacity of power development 
features on the Colorado-Big Thompson 
scheme will be approximately 152,000 kW. 
This figure includes an_ existing plant 
of 21,600 kW at Green Mountain Dam, on 
the western side of the Continental Divide. 


HoORSETOOTH RESERVOIR 


Near the end of June, 1946, the Bureau 
of Reclamation authorised two more con- 
tracts, totalling approximately 9,500,000 
dollars, for the construction of Horsetooth 
reservoir in the vicinity of the town of 
Fort Collins, Colorado. This reservoir is 
to be formed by constructing four earth- 
fill dams and the Satanka dike. The basin 
will have a length of about 6-5 miles and 
will be from a quarter to three-quarters 
of a mile wide. The high-water elevation 
will be at 5430ft. 


ELECTRICAL EQUIPMENT 


Other evidence of the determination 
on the part of the Bureau of Reclamation 
to hasten toward completion the Colorado- 
Big Thompson scheme was shown early 
in August, 1946, by a contract, in the sum 
of 81,409 dollars, awarded the Allis-Chalmers 
Manufacturing Company of Milwaukee, Wis- 
consin, for electrical equipment. The order 
calls for furnishing and delivering one 
6,000-kVA power transformer, six 833-kVA 
power transformers, two 10-kVA distribution 
transformers, three single-pole lightning 
arresters, and two 300-kVA automatic step- 
voltage regulators. All the equipment is 
to be of the outdoor type. 


PROGRESS OF SCHEME 


As has been explained earlier, the Green 
Mountain power plant on the west slope 
of the Continental Divide, is in operation. 
That plant contains two 10,800-kW generat- 





ing units which develop nearly 60,000,000 
kWh of energy annually. Bids have 
latterly been called for work to be done on 
Mary’s Lake and Estes Park power plants, 
The Mary’s Lake plant is to be about two 
miles south of the village of Estes Park, 
near the eastern end of the Alva B. Adams 
tunnel. The Estes power plant will be built 
on the south bank of the Big Thompson 
River, a half-mile below the village of Estes 
Park. These two plants will contain four 
generating units, which will have a combined 
output of approximately 180,000,000 kWh 
of energy a year. Less than one-sixth 
of this power will be needed for the planned 
operations of the Government project ; 
the remainder of the output will be of service 
in helping to meet a power deficiency in 
the area in question. The transmission 
system, varying from 33,000 to 115,000 
volts, will be composed of several units, 
of which 192 miles have already been con- 
structed. Extensions and interconnections 





still remain to be built. 








Condensing by 


Locomotive 


No. I1l—{Continued from 


HE trip continued for a further fifty miles 

towards the London area, but as it was 
mostly gentle downhill running, it was less 
spectacular, although highly satisfactory, 
seeing that only one set of apparatus was 
operative throughout. 

On a later occasion the writer was present 
when the engine had to haul a train of empty 
coaching stock of some 200 tons tare over 
an undulating section of road, the distance 
being about 25 miles and the time allowed 
approximately 35 minutes non-stop. The 
trip was perfectly satisfactory and without 
incident. The vacuum brake apparatus was 
in good order and the drain on the boiler by 
use of the small ejector at a minimum for the 
length of train. Starting with the water 
level at the top of the gauge glass, there was 
a fall of 2in. to 3in. in half an hour of con- 
tinuous working, and the injector was not 
used until the regulator was closed for a short 
period when an adverse signal was sighted 
towards the end of the trip. This was a matter 
of routine more than necessity, as there was 
plenty of water left in the boiler and the use 
of the injector was merely an opportunity 
seized, a normal action on the part of the 
fireman. 

Many of the trials were marred by high 
back pressure, sometimes enough to open the 
relief valves on the headers, a fault which 
was transient and usually not. of long dura- 
tion, although at times more persistent. 
Relief could often be obtained by opening 
the exhaust to atmosphere for a short time, 
but this action did not always effect a cure, 
and a long period of working was necessary 
before back pressure reverted to normal. It 
was thought that the temporary phase re- 
sulted from the presence of air in the steam, 
and that the breaking of the closed circuit 
by the opening of the exhaust pipe to atmo- 
sphere ejected the mixture, and its place was 
taken by pure steam. This applied to the 
steam space in the boiler, cylinders and 
piping, but the coolers were not scavenged so 
that pockets of the mixture remained which 
were slower in, dispersing. 

The presence of air in the steam acts in two 





Compression: A 
Experiment 


By H. HOLCROFT 


page 229, September 13h) 


sation on the tubular surface and, secondly, 
by the higher pressure necessary to create 
the requisite temperature difference above 
atmospheric boiling point needed for the 
transmission of heat, due to the admixture. 

Air can enter the boiler in several ways, as 
for instance, it is drawn into the steam space 
when the water in the boiler cools down 
below 212 deg. Fah., after standing in the 
shed without fire for some time. While in 
service, air enters with the make-up feed 
water, in which it is dissolved. After boiler 
wash-out the steam space is full of air and 
more is released as the raw water in the 
boiler is heated. The cylinders, passages, 
and steam pipes are filled with air every time 
the regulator is shut while running, being 
induced by the pumping action of the pistons 
and valves. It is therefore evident that 
trouble is to be expected if steps are not 
taken to exclude air by every means. As 
things were, it is possible that a small per- 
centage of air was always present, even under 
the best of circumstances, seeing that back 
pressure normally ranged from 5 lb. to 10 lb. 
per sq. in., on the locomotive, whereas 4lb. 
to 5 lb., was typical of the stationary plant. 

The more stubborn displays of back pres- 
sure not dispersed by release of steam to 
atmosphere were attributed to coating of the 
cooling surface by cylinder oil carried over 
with water when starting the engine from 
cold. Water collects in the cylinders and 
pipes while standing, and if the sight feed 
lubricator is started up to test that it is in 
working order, a normal precaution, some oil 
will float on this water. Starting of the 
engine, even with the drain cocks open, may 
result in more water reaching the separator 
than it can deal with, so that some gets 
through and reaches the cooler, carrying with 
it a film of oil which is deposited on the tube 
surface. This retards the heat transmission 
and so creates a higher temperature differ- 
ence, and hence, greater pressure difference, 
exhibited by increased back pressure. The 
scrubbing action of the exhaust steam would 
eventually clear the film, but it needed some 
time to do it. 





ways, first, by slowing the rate of conden- 





Another cause of unsatisfactory working 
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was the entrance of smoke-box ash into the 
system. This reached the pump and lodged on 
the valve seatings. Ash carried by the draught 
accumulated in the exhaust discharge pipe 
above the discharge valve in the smoke-box. 
If this valve was inadvertently opened when 
the regulator was shut, the collection of ash 
would drop into the exhaust passages. The 
effect of opening the valve when the engine 
was working with regulator open was to eject 
the ash and discharge it through the chimney. 

On one occasion unsatisfactory working 
was eventually traced to leaky cooler tubes. 
During a long period of inactivity waiting 
for new parts over a lapse of some months 
corrosion had set in and a number of 
tubes had pitted through the tube walls, 
causing serious leakage. 

All these troubles could have been elimi- 
nated by improved design and due precau- 
tions, but this stage was not reached because 
of the over-riding problem of the fan draught 
and its method of propulsion. The in- 
adequacy of the fan and breakdowns to its 
driving mechanism was the major problem, 
but it was felt that until this was overcome 
there was no point in replacing the original 
apparatus provided for the experiment by 
new sets based on the experience gained. 
The fan could only induce draught for the 
consumption of fuel to the extent of about 
70 per cent of full capacity, and therefore the 
locomotive was unable to take its place in the 
link operated by other engines of the class 
working normally. This was the stumbling 
block which led to the shelving of the trial. 
Tests to measure fuel consumption were 
frustrated by erratic working and the results 
were inconclusive. 

Experience gained from the more success- 
ful of the runs showed that the heat-recovery 
apparatus required no more attention on the 
part of the enginemen than the normal means 
of boiler feed, as its working is partly auto- 
matic and self-regulating. The pumps do not 
require close regulation because they take 
whatever comes to them, be it large or small 
in quantity, liquid, or vapour. The coolers 
only contain enough water to immerse when 
still the lowest bank of tubes, and with light 
working most of the heat abstraction occurs 
here, the other two banks being out of reach. 
With heavier working the ebullition and 
spray involves the middle bank of tubes and 
brings them into action as well, and further 
increase of working brings in the upper bank 
with the more violent agitation. The fire- 
man has merely to watch the back pressure 
gauge and to increase the feed of cooling 
water if there is any tendency for the pressure 
to rise. In this way only the minimum of 
heat is abstracted from the exhaust steam. 

From the running shed aspect, the limited 
amount of mileage run by the locomotive was 
insufficient from which to make any positive 
statements, but the experience that was 
gained proved encouraging. No trouble was 
found through cylinder oil entering the boiler. 
If any appreciable quantity did get past the 
oil separators, its presence was not apparent, 
no indication of any trace being shown in the 
gauge glasses or in other ways. Oilis a danger 
in a boiler if it can be deposited on the heating 
surfaces, but this can only happen when the 
level of the water is lowered and the floating 
oil comes into contact with them, so that in 
subsequent working the parts are liable to 
overheating. To obviate any chance of this 
happening, an instruction was issued that the 
level of the water in the boiler was not to be 
lowered for any purpose before the boiler 
had first been overfilled and water allowed 
freely to overflow from the upper wash-out 
plug holes in order to displace any oil. After 
this had been done, there was no risk in 


It may here be remarked that a trace of 
lubricating oil in the boiler is beneficial rather 
than injurious, long experience with locomo- 
tives having exhaust steam injectors or feed 
heaters using exhaust steam for direct heat- 
ing of water showing that lime deposits are 
softened and made less adherent, while 
regulator valves of the sliding type are easier 
to operate by presence of oil. 

Tn conclusion, it can be said that the main- 
tenance of the apparatus presented no un- 
familiar tasks to the running-shed fitting 
staff, as it was of a construction with which 
they could deal by their usual tool equipment 
and ordinary methods of workmanship, 
calling for no special skill or knowledge. 


RETROSPECT AND PROSPECT 


After reading this account it may naturally 
by asked (a) what benefits the promoters of 
the scheme had in view, (6) what lessons are 
to be drawn from the experiments, and (c) 
whether further development is possible. 

In reply to (a), a clean boiler results, due 
to the steam working in a closed circuit, so 
that maintenance in service is reduced, the 
intervals between wash-outs are lengthened, 
thereby improving availability of engine to 
traffic, and a larger mileage can be run 
between. general repairs. 

The troubles associated with raw feed 
waters are reduced and transferred to the 
coolers, where any wash-out needed can be 
performed without long detention of the 
engine in shed. Concentration of soluble 
salts is dealt with in service by periodical 
discharge of the contents of the coolers or by 
continuous blow-down. 

Carbonisation of cylinders and valves is 
obviated by isolating the exhaust system 
from the smoke-box. The exhaust steam 
from the auxiliaries, fan engine and pump 
engine, fills the passages when the locomo- 
tive is running with the regulator closed and 
so helps to exclude air. 

Some fuel can be saved, but the amount is 
rather problematical in the case of locomo- 
tives working under different conditions of 


service. Likewise, some water saving is 
possible, and water-softening plants are 
rendered unnecessary for many water 
supplies. 


As compared with the normal method of 
condensing on locomotives, condensing by 
pressure is cheaper in first cost and mainten- 
ance, as it obviates the necessity of a special 
tender to accommodate condensing apparatus 
and the large-pipe connections between 
engine and tender. It is independent of 
atmospheric temperature and pressure, the 
cooling being effected by the mere boiling of 
water at the prevailing atmospheric pressure, 
and so can be operated almost equally well in 
summer or winter, at high or low altitudes. 

As regards (5), the first and outstanding 
lesson to be drawn is the need for a radical 
solution of the mechanical draught required 
in place of the normal blast pipe. Forced 
draught is hardly practicable on a locomo- 
tive, a combination of induced and forced 
draught rather too complicated, so leaving 
induced draught alone as the means. Atten- 
tion must therefore be paid to the type and 
location of the fan and its motive power 
unit, bearing in mind the accessibility of the 
boiler tubes and superheater elements for 
cleaning and repair, and for removal of 
smoke-box deposits. 

The induced draught unit must have ample 
capacity in relation to the boiler and be 
100 per cent reliable. It should take its 
steam supply from the main steam pipe 
under hand control and so be semi-automatic 
in action, starting and slowing down with the 





emptying the boiler. 





but amenable to an overriding hand regula- 
tion from the cab. 

Improved means of venting for discharge 
of steam contaminated with air from the 
whole of the circuit is required. Discharge 
from an orifice in the smoke-box is unsatis- 
factory, grit being liable to enter'the system 
at this point. 

To minimise the possibility of cylinder 
lubricating oil reaching the cooler tubes in 
any quantity, each separator should have a 
drainage pipe of good size, normally closed 
by a cock coupled to the cylinder cock gear. 
The opening of these cocks while the engine 
is starting from cold would then automatic- 
ally provide an ample means of drainage for 
the separators. 

Every endeavour should be made to reduce 
the quantity of water for make-up feed to 
the boiler. In particular, the small ejector 
for the vacuum brake should be replaced by 
a crosshead pump or an exhauster to save 
some of the steam used by auxiliaries. 

Finally, any further experiment should 
commence on a test plant and be carried on 
there until a sufficient degree of reliability of 
the locomotive is demonstrated to enable it 
to take to the road. 

With reference to (c), the comparatively 
simple lay-out previously described is suited 
to normal conditions of locomotive working, 
but there are circumstances where it would 
be advantageous to develop the scheme 
further by recovery of the vapour discharged 
from the coolers and extraction of its energy. 

By providing a special tender carrying an 
exhaust turbine and a normal condensing 
plant to create a low vacuum, sufficient power 
could be extracted to operate the fan and 
compressors on the locomotive electrically, 
and so save a further amount of fuel. At the 
same time, the whole of the water could be 
conserved by the creation of a second closed 
circuit, and thereby the locomotive would 
be able to operate over long distances with- 
out taking in further supplies. The addi- 
tional expense of creating a high vacuum 
and utilising the whole of the available 
energy by driving the tender axles through 
traction motors is probably not worth while 
on a locomotive, but for power plants on 
land or sea the full utilisation of energy is 
another matter. 

The arrangement having two separate 
circuits becomes, in effect, a binary system, 
but instead of using two liquids of dissimilar 
characteristics, water is used in both circuits 
and its steam is condensed in two entirely 
different ways. It therefore offers a way of 
improving overall thermal efficiency through 
a two-stage operation, namely, expanding 
steam from boiler pressure to near-atmo- 
spheric in a high-pressure turbine and from 
atmospheric to high vacuum in an exhaust 
turbine, a large heat return to the boiler being 
made between the stages. 








L.M.S. Locomotive ‘“ ApEeN.”—At Euston 
Station, on September 4th, the London, Midland 
and Scottish Railway’s express passenger loco- 
motive ‘‘ No. 5633 ” was formally named “ Aden ” 
by Lieut.-Colonel Sir Bernard Reilly, who was 
the first Governor of Aden when it became a 
Colony in 1937, and who is now in charge of Aden 
affairs in the Colonial Office. Sir Robert Burrows, 
chairman of the L.M.S. Railway, presided. The 
locomotive is one of 189 units of the L.M.S. 
“ Jubilee” class, a large number of which are 
named after Dominions, Colonies, and Mandated 
Territories of the British Empire. It will be 
engaged on express duties from the Longsight 
depot, Manchester. The engine is painted in 
the new livery which the L.M.S. has recently 
adopted for its principal express passenger loco- 
motives, black with maroon edging to the cab, 
running angle, tender, &c., and maroon and 





opening and closing of the main regulator, 





straw lining. 
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The Institute of Metals 


No. I 


HE Institute of Metals held its Autumn 

Meeting at the Institution of Civil 
Engineers, Great George Street, Westminster, 
London, 8.W.1, on Tuesday and Wednesday, 
September 10th and llth, the President, 
Colonel P. G. J. Gueterbock, in the 
Chair. 


ANTIMONIAL BRASS 


The first paper presented was “ Anti- 
monial 70 : 30 Brass,” by D. McLean and 
Dr. L. Northcott. The following is the 
official abstract of this paper :— 


A study has been made of the effect on 70 : 30 
brass of antimony, lead, and sulphur. The results 
reported in the literature were found to be incon- 
sistent, suggesting that the effect of antimony 
depends on the operative conditions. 

Part I of the present work deals with the hot 
and cold-rolling behaviour and some mechanical 
properties of three series of 70 : 30 brass containing 
antimony, antimony plus lead, and antimony plus 
sulphur, respectively. Antimony severely impairs 
cold-rolling behaviour and impact strength in the 
cast condition, but an annealing treatment at 
the ingot stage, by promoting homogenisation, 
reduces these deleterious effects of antimony 
considerably. Hot-rolling behaviour is affected 
to a lesser extent. The simultaneous presence, 
with antimony, of lead or sulphur within reason- 
able limits, did not influence greatly the effect of 
antimony. Conclusions are also reached about the 
individual effects of lead and sulphur. 

In Part II the microstructure of the three series 
is studied and the influence of heat-treatment 
described. Slowly cooling antimonial brass or 
maintaining it within a certain temperature 
range induces intergranular brittleness; this is 
associated with reduced solid solubility of antimony 
at low temperatures but may not be due to pre- 
cipitation. Comparison with previous work shows 
that the effect of antimony on brass is intensified 
by increase in zinc content. A portion of the copper- 
zinc-antimony equilibrium diagram has _ been 
determined. 

Part III deals with the removal of antimonial 
embrittlement by treatment of the melt. Phos- 
phorus and lithium additions produce the desired 
result, probably by forming innocuous compounds 
with antimony; lithium, however, embrittles on 
its own account. Certain other elements may also 
be effective. 

The results are discussed in Part IV. The 
inconsistency of previous work is ascribed to the 
influence of three factors: heat-treatment, zinc 
content and casting segregation. Attention is 
directed to the similarity between antimonial 
embrittlement of brass and temper-brittleness of 
steels. 


DISCUSSION 


Mr. W. A. Baker (British Non-Ferrous 
Metals Research Association) said that the 
paper was of very considerable academic 
and obvious practical interest. Commenting 
first on the authors’ review of previous work 
and their statement that there was a wide 
diversity of results on the effect of antimony 
on brass, he said that this might be one 
of the cases where minor impurities were 
concerned and where one had some mis- 
givings as to the accuracy of analytical 
methods. 

Dealing with the experimental part of 
the paper, he said that no data were given 
for the grain size of either the as-cast or 
the wrought material. Such information 
would be useful, particularly to those who 
might refer to the work in the future, for 
it was well known that in cases of inter- 
crystalline embrittlement, particularly of 
cast material, grain size was a very vital 
factor. 

The rolling practice adopted was neces- 
sitated by the equipment available, but 
evidently it had a compensating feature, 


to the effect of impurities. But one result, 
showing that a very impure brass was 
rolled fairly successfully when reduced in 
a few heavy passes, might well have been 
given more prominence. It was not men- 
tioned in the discussion of the main factors 
governing antimonial embrittlement. Yet 
it was quite clear from that particular 
case that one must treat the quantitative 
results obtained with some reserve in 
relation to normal rolling practice. 

The results in Part III of the paper, 
describing remedial measures for antimonial 
embrittlement, were particularly interesting, 
especially those showing the effect of lithium 
additions ; they were very similar to those 
obtained by the Research Association some 
years ago when investigating the embrittle- 
ment of copper and copper alloys by bismuth. 
In that work it was found that lithium 
additions were particularly effective, and 
@ patent application was filed in 1943 to 
cover the process. 

Dr. Marie Gaylor, discussing the for- 
mation of the film at the grain boundary, 
said she had seen very similar films formed 
on polished materials under certain con- 
ditions, and which looked genuine. If a 
technique could be developed which would 
avoid the formation of that film they could 
get the true structure very frequently. 

Mr. T. Schofield (National Physical Labora- 
tory) said the discontinuous precipitate on 
boundary films bore a very striking resem- 
blance to grain boundary effects which 
Mr. Cuckow and himself had observed in 
embrittled bismuth copper nearly three 
years ago. They had found two different 
types of films; some were discontinuous 
and others were continuous, both in the 
same specimen, and both were shown by 
the electron microscope to be raised above 
the general level of the surface. 

Mr. E. Smith (Jarrow), referring to the 
1-0 per cent of antimony present in the 
70 : 30 brass, asked if the material used 
was the small arms fired cases because he 
had done some work on that particular brass 
and had never obtained 0-1 per cent of 
antimony; his figure was usually about 
0:02-0:03 per cent. He had found that 
about 50 per cent of the antimony was 
lost after prolonged boiling. 

Mr. McLean made a brief reply to the 
discussion. The grain size of the cast 
material, he said, was round about 0-lin 
average diameter, and in the annealed 
material it was round about 0-05 mm. 
It was not altogether permissible, from the 
results put forward in the paper, to draw 
the conclusion that heavier passes than 
were applied would increase the permissible 
antimony content. Unfortunately, the 
authors were not able to apply heavier 
passes because the mill used was equipped 
with a safety device which had broken. 
It had broken on the one occasion when 
they had tried heavier passes, and for that 
reason they had had to discontinue that 
particular experiment. It was true that 
in that particular case the material apparently 
rolled much more easily than with the film 
passes that were normally given. 

The effect of lithium in reducing the mecha- 
nical properties of the rolled sheet might 
have been due to lithium-antimony com- 
pound, but the authors did not go into that 





good results. Dealing with Dr. Gaylor’s 
question as to whether the film appearance 
was the true structure, he said he believed 
it was genuine. The method used to obtain 
it was to polish, electrolytically, and etch 
with ammonium persulphate. It was not 
obtained on electrolytic etching. 


Hot-TEARING OF ALUMINIUM ALLOYS 


The second paper was “ The Hot-Tearing 
Tendencies of Aluminium Casting Alloys,” by 
D.C. G. Lees, M.A., of which the following is 
@ summary :— 

An investigation has been made into the hot- 
tearing tendencies of aluminium alloys, Le., their 
proneness to show cracks due to the restraint of 
free contraction during cooling from the liquid 
state. Two tests have been developed, one in sand 
moulds and the other in copper dies. It is found 
that the most important factors governing resis- 
tance to hot-tearing are (a) the constitution of the 
alloy (particularly the proportion of eutectic), 
(b) the grain-size, and (c) the gas content. Tests 
have been made to determine the stage in freezing 
at which the alloy shows appreciable strength, 
and an attempt is made to relate the results of 
these to the hot-tearing behaviour. The mechanism 
of hot-tearing is discussed, and in an appendix a 
method of calculating the eutectic content of 
complex alloys is suggested. 


DIscusSsION 

Mr. A. J. Murphy said the paper 
gave some account of the origin of the work. 
He had thought of referring to it as an 
example of long-term planning which had 
been well carried out, but the author had 
reminded them that it was an ordinary 
example of the deep water one could get 
into from the most innocent beginnings. 
The work had started with the very modest 
ambition of finding a way to produce a 
useful alloy from the large quantities of 
war-time scrap available ; but it had become 
evident quite soon that it was necessary 
to go into the matter much more thoroughly 
and to find out what was the basis for these 
important foundry properties in the alloys 
which were to be produced for the casting 
industry. 
Hot-tearing in aluminium alloys was 
for several years a very serious embarrass- 
ment because it was especially liable to 
occur in alloys of high intrinsic strength, 
often specified for highly stressed components 
performing vital functions. When the 
British Non-Ferrous Metals Research Asso- 
ciation had begun the work there was a 
good deal of mystery surrounding the causes 
of that proclivity, and a rational basis 
for countering it was lacking. 
The most important conclusion that 
appeared from Mr. Lees’ work was that that 
property was basically related to the com- 
position or, more correctly, to the constitu- 
tion, and although ameliorative measures 
could be taken by grain refinement and 
controlled gassing of a difficult alloy, it 
was clear that the better course was to 
employ, so far as considerations of strength 
allowed, alloys the composition of which 
led to the desired freezing range and eutectic 
index. 
In the practical interpretation of the 
work it was important not to lose sight of 
the influence of local porosity in promoting 
hot-tearing. When investigating hot-tearing 
in production castings the tear was often 
located in an area of inter-dendritic porosity. 
Modifications of running methods which 
remedied the porosity would then often 
eliminate the hot-tearing. Refinement of 
grain size might similarly reduce the hot- 
tearing, not only by the mechanism which 
the author suggested, but also by improving 
the local soundness. 
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Mr. R. W. Ruddle (British Non-Ferrous 
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Metals Research Association) described the 
results of some further tests carried out at 
the Research Association’s laboratories since 
the completion of Mr. Lees’ work. Those 
tests were concerned with the tendency 
towards hot-tearing of the alloys RR.50 
and RR.53. Since the principal difference 
in composition between the two materials 
lay in the magnesium content, it seemed 
probable that the magnesium content was 
the factor responsible for the difference in 
susceptibility to hot-tearing. To confirm 
that conclusion, magnesium was added to 
a melt of the RR.50 used in the tests, in 
order to bring the total magnesium content 
to about 1-6 per cent, and further hot-tearing 
tests were carried out. The results showed 
that the addition had increased the sus- 
ceptibility to hot-tearing, so that the alloy 
had the same susceptibility to hot-tearing 
as did RR.53, to which it then approximated 
in composition. 

Mr. Ruddle did not imply that his criti- 
cisms detracted from the value of Mr. Lees’ 
important contribution to our knowledge of 
hot-tearing. The general conclusion that the 
resistance to hot-tearing of aluminium 
alloys was dependent on the amount of 
eutectic present must be regarded as well 
established. The calculation of the true 
eutectic indices was, however, a matter of 
extreme difficulty, and it would appear 
that much further work on the metallography 
of those alloys under non-equilibrium con- 
ditions would be necessary before it would 
be possible accurately to compute those 
indices. 

Mr. P. C. Varley emphasised that 
the whole phenomenon of hot-tearing, as 
defined by the author, was due to the dif- 
ferences in feeding properties as between 
the different alloys. While it was un- 
doubtedly true that differences of behaviour 
between different alloys were due to varia- 
tions in the amount of eutectic available, 
as shown by the eutectic index, it must be 
clearly understood that, in the foundry, 
troubles due to hot-tearing in any particular 
casting could often be overcome by altering 
the mould design so as to ensure proper 
feeding of the part of the casting affected. 

Dr. Marie Gaylor suggested that the 
author’s conclusions might have been a 
little different if he had not used a modified 
silicon-aluminum alloy and compared the 
hot-tearing of that alloy with the hot-tearing 
of very high purity aluminium. If he had 
not modified the former, one would very 
much doubt whether he would have found the 
very high tendency to resist tearing. 

Commenting on a super-purity aluminium 
which was stated in the paper to have an 
eutectic index which was very small, Dr. 
Gaylor asked what evidence the author had 
of a eutectic in a super-pure aluminium, 
for she had never seen any sign of it. 

Mr. G. D. Chapman said that one of the 
most troublesome of the aluminium alloys, 
from the aspect of hot-tearing, was the 
4 per cent copper alloy. He recalled that, 
whilst engaged in the production of a certain 
intricate aircraft casting he had had occasion 
to carry out radiography before heat-treat- 
ment. Cracks were appearing in the casting 
after heat-treatment, and it was at first 
supposed that they were caused by stresses 
developed during quenching. Whilst examin- 
ing a radiograph taken before heat-treatment, 
however, a crack-line defect was discovered 
in exactly the same area as showed cracks 
after treatment. The defect had the normal 
appearance of a crack as revealed by radio- 
graphy, except that on the radiograph it 
appeared lighter than the surrounding metal, 
instead of darker, as was normal. The 





casting was cut up and sectioned ; @ micro- 
specimen was solution - heat - treated, and 
micro-examination of the same section 
revealed, after treatment, that while most 
of the eutectic remained undissolved, a 
proportion of it had dissolved and diffused, 
leaving a series of cavities. Another inter- 
esting feature was that the eutectic, which 
flowed in to heal the hot-tear, contained a 
large proportion of the impurities in the 
original melt. 

That the healing phenomenon was not 
uncommon had been established by radio- 
graphic study of castings before heat-treat- 
ment. Many instances had been found 
where healed hot-tears, visible in radio- 
graphs before heat-treatment, had remained 
undetected either by radiographic or visual 
examination after heat-treatment. 

In view of those findings, Mr. Chapman 
emphasised the danger of allowing healed 
hot-tears to remain undetected in highly 
stressed castings, and recommended the 
application of radiography to such castings 
in hot-short alloys before heat-treatment, 
at least while the casting was in the develop- 
ment stage, to ensure that the risk was 
eliminated. 

Mr. O. R. Smith (Research Division, 
Aluminium Laboratories, Ltd., Banbury) 
referred to an investigation made in his 
laboratories on a single alloy as to whether 
certain impurities affected the hot-shortness 
and, if so, to what extent. 

The results indicated that statistically 
significant trends in hot-shortness charac- 
teristics due to impurities could be dis- 
cerned, but the test still remained insuffi- 
ciently sensitive for easy discrimination. 
It was considered, therefore, that while the 
test was of very great value in detecting 
major differences in behaviour, a more 
sensitive test was required to determine the 
effect of minor elements on hot-shortness 
characteristics. That aspect was of very 
considerable importance to manufacturers. 

Dr. E. Scheuer put forward an instance 
of the occurrence of healed hot-tears in a 
large extrusion billet of 15in diameter, 
in DTD 364A (i.e., essentially duralumin), 








Under 
unfavourable casting conditions, radial hot- 
tears of considerable dimensions could be 


cast in a water-cooled mould. 


produced in the billets. The cracks were 
die to the constraint imposed, not by the 
die, but by the solidified outer layers. 
Cracking was aggravated the more the 
heat flow was radial rather than axial. 
Under certain conditions cracks might form, 
but were filled by inflowing eutectic-rich 
material. 

On a machined surface, such a healed 
crack showed only as a slightly brighter 
line, whilst on etching it appeared as a 
dark line which, in severe cases, might look 
like an open crack. <A healed crack had been 
found in an extruded section; so that it 
seemed that a healed crack might not be 
broken up on extrusion or absorbed on 
solution treatment. It was suspected that 
certain cases of discontinuity in the fracture 
of extruded bar might be connected with 
healed cracks. 

Mr. Lees, replying to the discussion, 
said he was particularly indebted to Mr. 
Ruddle for his suggestion about the necessity 
for incorporating the magnesium factor in 
the eutectic index calculation. He linked 
up the question raised by Mr. Murphy, 
as to the possible association between 
porosity and hot-tearing, with Mr. Varley’s 
remarks concerning the possibility of avoid- 
ing hot-tearing by a re-design of the mould. 
As both feeding and hot-tearing, or the 
healing of hot-tears, involved the flow of 
residual liquid, and as that was known to be 
controlled by temperature gradients, it 
was not surprising that hot-tearing might 
sometimes be associated with porosity ; 
nor was it surprising that it could be obviated 
by a re-design of the mould, particularly 
the gating and feeding arrangements. 

The final paper on Tuesday was entitled : 
“ The Application of Some Thermodynamical 
Principles to the Liquidus Surfaces of 
Alloys of Aluminium with Magnesium, 
Silicon and Iron,” by Mr. H. W. L. Phillips. 
There was no discussion on that paper and 
the meeting adjourned until the following day. 

(To be continued) 








Létschberg Railway’s B,-B, Electric 


Locomotive 


NUMBER of interesting innovations have 

been embodied in the By—By express electric 
locomotive developed and manufactured by 
Brown Boveri and Co., Baden, for the Létsch- 
berg Railway (Bern—Létschberg-Simplon). The 
first locomotive of this class was put into service 
in November, 1944, and the second followed in 
May, 1945. 

By way of introduction, it may be stated 
that the locomotive was designed for service 
between Bern and Brig. From Bern to Thun 
(over the Swiss Federal Railway system), the 
ruling gradient is about 1 in 100; between 
Thun and Frutigen the maximum gradient is 
1 in 67; while the real mountain section 
between Frutigen and Brig includes the 
steeper gradients of 1 in 37. 

The various factors that had to be taken into 
account were laid down in the railway company’s 
specification, and the following table gives the 
fundamental train loads, speeds and maximum 
radius of curves for the various ruling gradients : 











Maximum Maximum 
Gradient. | train weight, Speed, radius 
metric tons. } km. per hr. | of curves, m. 
1 in 100 650 90 550 
1 in 67 600-650 1% 300 
lin 37 360-400 75 300 

















The principal consideration which formed the 
basis of the design proved to be the maximum 
weight of the train. Under practical working 
conditions it was shown that the figures of 600 and 
360 metric tons should not be exceeded, bearing 
in mind the possibility of bad adhesive con- 
ditions, the presence of fresh snow and other 
adverse contingencies. The specification stipu- 
lated that the locomotive should be capable of 
accelerating a train of 400 metric tons from 
standstill on a 1 in 37 gradient to a speed of 
40 km per hour in 2} min and 75 km per hour 
in 5 min. Further, the locomotive should be 
capable of making three return trips between 
Bern and Brig every 24 hours,running to schedule 
with the specified maximum load. Under these 
conditions the locomotive should show no signs 
of overheating, in accordance with the pro- 
visions of the International Railway (I.E.V.) 


Code, which stipulates the following maximum 


permissible temperatures :— 


Deg. Cent. 
Transformer windings... ... Pe 
Transformer oil (top) ... ... «.. +. 65 
Driving motor slip-rings  ... ... --. 85 


To satisfy the running conditions outlined 
above requires a locomotive with an adhesive 
weight of at least 80,000 kg and a driving motor 
output of 4000 h.p. at a speed of 75 km per 
hour. A study of the problem indicated that 
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this motor output could be concentrated in a 
locomotive weighing 80,000 kg, and that pony 
axles could be dispensed with. Brown 
Boveri therefore based their design for the 
locomotive on a new bogie having twin driving 
axles. With two bogies the resultant loading 
of 20,000 kg per driving axle is the maximum 
permissible on Swiss main line railways, and 





FIG. 1—-THE B,-B, 


with four hourly rated 1000 h.p. (metric) driving 
motors the very low weight /output ratio of 20 kg 
per horsepower was achieved. 

The leading particulars of the locomotive 
(Fig. 1) are as follows :— 


Length of locomotive over buffers... 15-6 m. 
Distance between bogie centres 8-25 m. 
Weight of mechanical portion (in- 

cluding gears) me «.. 44,350 kg 


Weight of electrical equipment... 
Weight of sundries (including sand, 
oil and tools) Ree esl Sate. “oe 
Total weight in running order... 
Diameter of driving wheels 


34,250 kg 


1400 kg 
80,000 kg 
1200 mm. 


Number of driving motors : Four 
Output of driving motors (each) 1000 h.p. (metric) 
Gear ratio ... 1: 2-22 


Tractive effort at 75 km per hour ... 
Maximum tractive effort at starting 
Maximaum.epeed:  .:. 0 055 wee ee 

The accompanying engraving, Fig. 2, shows 
the general arrangement of the bogie and sus- 
pension. Box section girders make up the bogie 
frame with the weld seams coinciding as far as 
possible with the neutral section. Below the 
central cross member of the frame is a bolster 
pivoted at its mid point and with its ends pro- 


14,200 kg 
22,000 kg 
125 km per hour 


two supports for brackets which carry the 
locomotive frame. Both ends of the bolster 
are supported on leaf springs suspended from 
the bogie frame by swinging links. Longitu- 
dinal tractive and braking forces are trans- 
mitted through the axle suspension to the 
bogie frame and thence vid the central pivot to 











jecting on each side of the bogie frame to form 


the bolster and so directly to the locomotive 
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frame. The bolster is, however, given suffi- 
cient side play at the central pivot to ensure 
that transverse forces are not transmitted 
directly from the bogie to the locomotive frame. 
These forces are translated from the bogie pivot 
to the mid point of the leaf springs through the 
medium of a transverse beam below the bolster 
and mounted on the same pivot. A damping 
device is incorporated in the pivot bearing to 
eliminate hunting. 

The axles run in underslung roller bearings, 
and the bearing housing guides, located cen- 
trally within the helical springs, are carried in 
Silentbloc bushes. The suides work in an oil 
bath and are provided with an adjustable 
friction damping device. 


Exastic Disc DRIVE 


The lay-out of the driving motors raised some 
nice design problems, for each bogie was 
required to accommodate two 1000 h.p. motors, 
which were to be mounted within the bogie 
frame to keep the centre of gravity as low as 
possible. Between the driving wheels space had 
to be found for the reduction gears,’ which 











FiG. 2—BOGIE WITH ONE MOTOR REMOVED 
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limited the length of the motor (and some form 
of flexible coupling) to 1190 cm. It was evident 
that space restrictions prevented the use of 


any conventional form of flexible drive. The 
problem was neatly solved by employing a 
modified version of the elastic disc drive, which 
was introduced some years ago by Brown Boveri 
on tramears built for Ziirich tramways, 
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FiG. 3—MOTOR AND ELASTIC Disc DRIVE 
IN SECTION 


The general arrangement of the dise drive is 
clearly shown in Figs. 3 and 4. The rotor is 
keyed to a sleeve A, which transmits the driving 
torque to the spider arm B bolted to the steel 
dise C. A second spider arm D is bolted to the 
dise (at right angles to the spider arm B) and 
transmits the torque to the torsion shaft E, 
and thence through the spider arm F, the disc G 
and the spider arm H to the pinion shaft J. 

In Fig. 2 one of the driving motors has been 
removed from the bogie to show the gear case 
and the pinion spider arm. It will be observed 
that the gear casing is supported at the pinion 
end by a link attached to the central cross 
member of the bogie frame to provide the 
necessary torque reaction. Fig. 2 also shows 
how the motor is bolted down to the bogie 
frame. With this system of suspension the 
relative vertical movement between the motor 
and the pinion shaft is smaller than the corre 
sponding movement between the axle and the 
bogie, and is taken up in the elastic dise drive 
by flexure of the dises, which allows the torsion 
shaft E to assume an oblique position with 
respect to the rotor axis. 


BRAKES 


The locomotive is fitted with automatic 
Westinghouse brakes which give a brake block 

















Fic. 4—ELASTIC Disc DRIVE 


pressure equivalent to 85 per cent of the locomo- 
tive weight. An auxiliary (“‘rapid’’) brake 
allows the brake block pressure to be increased 
to 150 per cent of the locomotive weight. 
Should the speed exceed 80 km per hour, a 
contact in the speedometer actuates the so-called 








pressure transforming valve and supplies the 
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brakes with air from a container filled with 
compressed air at a pressure of 7 to 8 atom- 
spheres, thus increasing the normal braking 
pressure. When the train speed falls to 40 km 
per hour, a second contact in the speedometer 
cuts out the “‘rapid’’ brake and restores the 
normal braking pressure. 

Under poor adhesive conditions and when 
starting against a heavy load, the driver can 
prevent the driving wheels from slipping by 
depressing a switch which operates an elec- 

















FiG. 5—DRIVING MOTOR 


trically controlled valve and admits air into the 
brake cylinder at a pressure of 1 atmosphere. 
Any tendency to slip is indicated by erratic 
swinging of the ammeter pointer of the motor 
concerned. It is claimed that this use of the 
brake to prevent slipping is as effective as sand- 
ing at low speeds and even more effective at high 
speeds. 

When the locomotive is exerting its full trac- 
tive effort the effective weight carried by the 
front pair of axles tends to be reduced by as 
much as 10 per cent. The corresponding loss 
of adhesion would be serious and the driver can 
compensate for this effect by pressing a lever 
on the instrument panel. This operates a pneu- 








Fic. 6—2700 KVA TRANSFORMER AND 
TAP CHANGING SWITCH 


matic piston and applies an increased pressure 
on the forward axles. Up to the present, 
operating experience with this locomotive 
indicates that compensation of the axle pressure 
is only necessary when the locomotive is exert- 
ing its maximum starting effort under poor 
adhesive conditions. 


ELECTRICAL EQUIPMENT 


To comply with the performance specified, 
the makers fitted each bogie with two 14-pole, 





350-volt, single-phase motors, each having an 
hourly rating of 1000 h.p. (metric) at 720 r.p.m. 
and developing a torque of 1000 kilogramme- 
metres when taking 2100 amperes. The train 
speed corresponding to 720 r.p.m. is 76 km per 
hour, and the total drawbar pull of the locomo- 
tive is about 14 metric tons. With the four 
motors connected in parallel, each takes a 
current of about 3000 amperes when the maxi- 
mum starting effort of 22 metric tons is being 
exerted. 

The motors (Fig. 5) have welded steel frames 
with cast steel end shields and are cooled by 
fans housed in the machinery compartment. 
All the windings are of copper, insulated with 
mica silk or woven glass fibre. 

A step-down transformer (15,000—350 volts) 
supplies the four driving motors, and their 
speed is controlled by a tap-changing switch on 
the high-voltage side. Because of the heavy 
motor currents involved it is simpler to regulate 
on the high-voltage winding. The tap changer 
is only required to handle currents of about 
280 amperes, whereas on the low-voltage side, 
with currents of about 12,000 amperes, the 
apparatus would become unduly bulky. 

There are twenty-eight switching steps which 
provide for the very fine degree of control neces- 
sary under difficult starting conditions, when the 
drawbar pull must be kept near the limit of 
adhesion throughout the acceleration period. 
A comparison with an earlier locomotive built 
by Brown Boveri for the B.L.S. in 1913 em- 
phasises the significance of this point. This 
locomotive (1 E 1) had an adhesive weight of 
85 metric tons, but, because it was not possible 
to provide the tap changer with more than 
thirteen steps, the permissible weight of the 
train on a 27 per cent gradient had to be limited 
to 315 metric tons. The transformer with its 
oil-immersed on-load tap-changing gear is 
shown in Fig. 6. 

Since the transformer was the heaviest single 
piece of equipment to be housed in the locomo- 
tive, economy in weight and size was a pre- 
dominating consideration. Accordingly, radial 
construction was adopted for the core, resulting 
in a very compact lay-out and a saving of about 
5} metric tons in the overall weight of the trans- 
former, which helped to make the elimination of 
trailing axles a practical possibility. 

The motors are arranged for regenerative 
braking, and a pneumatically operated change- 
over switch—with three positions, ‘‘ Forward,” 
“Reverse”? and ‘‘ Brake ’’—is mounted cen- 
trally below the driving motors. Regenerative 
braking is applied by moving the controller 
handle to the left, which connects the field 
windings of the motors in series with a small 
braking exciter. The current generated during 
braking is dissipated in resistors fitted in the 
locomotive roof, since the prevailing supply 
conditions do not favour the return of regene- 
rated energy into the network. 





The main switch is a high-voltage air-blast 
circuit breaker, which is bolted in a horizontal 
position to the roof of the locomotive. Com- 
pared with the 480 kg of the conventional oil 
switch, the air-blast circuit breaker weighs only 
170 kg. 


OPERATING RESULTS 


On a recent visit to Switzerland we were given 
the opportunity of attending a demonstration 
of the locomotive in a run from Spiez to Kander- 
steg. Although on that occasion the locomo- 
tive was not hauling the maximum train weight, 
its performance on the mountain section of 
track between Spiez and Kandersteg, with its 
severe gradients and curves, was very impres- 
sive. 

In preliminary trials the measured specific 
resistance proved to be 5 kg per ton, which 
compares very favourably with the correspond- 
ing figures of 9 kg per ton for the 1C,C, 1 
locomotive and 12 kg per ton for the 1 E 1 
locomotive. A reduction in tractive resistance of 
4 kg per ton represents an annual saving in 
energy costs of about 6000 Swiss francs per 
locomotive. 

A special form of transverse spring coupling 
between the two bogies was incorporated on the 
second locomotive, with the object of helping 
the bogie frames to take up a tangential position 
with respect to the rails when entering curves. 
The first locomotive was not fitted with this 
device, and after it had run for 20,000 km the 
wheel flange wear was found to be such that the 
permissible limit would have been reached after 
80,000 km. Measurements made on the second 
locomotive after a considerable operational 
mileage indicated that the wheel flange wear 
would be reduced by about 75 per cent. At a 
later stage lubrication of the wheel flanges with 
dirty oil was included in the maintenance 
schedule, as a result of which flange wear has 
been so reduced that it ceases to be the limiting 
factor in the life of the wheel. 

During the early trials the driving motors 
performed so well that it was decided to dis- 
pense with the usual 24-hour endurance trial. 
Experience shows that the contact surfaces of 
the carbon brushes remain in good condition, 
and that the brush wear is as little as 0-177 mm, 
per 1000 km. 

The main contractors for the two locomotives 
were Brown Boveri et Cie, Baden, who also 
manufactured the electrical equipment and the 
elastic disc drive. The mechanical parts were 
made by Schweizerische Locomotive-u.-Mas- 
chinenfabrik, Winterthur ; while Signum A.-G., 
Wallisellen and S.A. des Ateliers de Sécheron, 
Geneva, were responsible for the train safety 
devices and controls respectively. The fore- 
going description is based on an article in 
the Schweizerische Bauzeitung by F. Gerber, 
of the Létschberg Railway. 








Nuclear Power Plants 


——_—_—_—_—_—__—_—_ 


REPORT embodying a study of costs of 

nuclear power has been submitted to the 
United Nations Atomic Energy Commission 
at Lake Success, New York, by Mr. Bernard 
M. Baruch, United States representative. 
This report is non-technical and is based on 
a study made under the supervision of Dr. 
Charles A. Thomas, vice-president and tech- 
nical director of the Monsanto Chemical 
Company, which operates the Clinton Labora- 
tories at Oak Ridge, Tennessee. Dr. Thomas 
was assisted by a special scientific and engineer- 
ing group. Since nuclear power plants have 
not yet been built, the statements made are 
necessarily tentative and subject to revision 
as research and development progresses. We 
reprint the report in full below. 


NucLesaR POWER 


The purpose of the study was to show 
whether or not the cost of nuclear power is 





in such a range as to encourage development 
by industry. A number of types of nuclear 
power plants have been considered. For the 
present cost comparisons it was decided to 
consider a modified Hanford type pile, since 
more design and operating information is 
available for this type than for any other kind. 

The commercial pile which is being con- 
sidered here would differ from the Hanford 
pile in two important aspects : (a) The operating 
temperature would be high enough to supply 
power. (b) All the plutonium formed would 
be recovered for later consumption in the pile. 
No attempt would be made to produce 
plutonium for use elsewhere. 

A number of changes in design and operating 
technique would be necessary. An extensive 
research and development programme would 
be required to solve the problems which 
will arise. The problems appear difficult, 
but not insurmountable. The complete nuclear 
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power plant would include not only the pile 
itself but all of the auxiliary equipment and 
installations needed to operate a continuous 
thermal power plant. 

While no such plant has ever been built 
or even designed, it is felt probable that a 
large stationary nuclear power plant could 
be built. Based on prices now current, a 
plant designed along the lines indicated and 
producing 75,000 kilowatts could be built in 
a normal locality in the eastern United States 
for approximately 25,000,000 dollars. - On 
the assumption that the plant would operate 
at 100 per cent of capacity, and that 
interest charges on the investment would be 
3 per cent, the operating cost of the plant 
would be approximately 0-8 cents per kilo- 
watt-hour. 

This is to be compared with a coal power 
plant which would cost 10,000,000 dollars 
under the same conditions. The operating 
cost depends on the price of coal. The price 
of bituminous coal of 13,500 B.Th.U. is about 
3-50 dollars per ton at the mine and about 
7 dollars per ton delivered to the furnace 
of a power plant in the eastern United States. 
The operating cost of such a power plant would 
be approximately 0-65 cents per kilowatt-hour, 
again on the assumption that the plant would 
operate at 100 per cent of capacity and that 
the interest charges on the investment would 
be 3 per cent. The equality of operating 
costs between coal power plants and nuclear 
power plants would be reached if the coal 
cost 10 dollars per ton. It must be realised 
that lower costs of nuclear power plants can 
best be achieved by continued research ‘and 
development. 

COMMENTS 


(1) It should be emphasised that these 
costs imply the successful solution of a number 
of difficult technological problems. 

(2) Inthe case of nuclear power, the operat- 
ing cost is greatly affected by the large invest- 
ment, which is reflected in the interest, depre- 
ciation and maintenance charges. The labour 
and supervision charges for the nuclear plant 
are expected to be greater than for the coal 
plant, until such time as the production of 
electrical power from nuclear energy has 
been further developed. It seems reason- 
able to expect that the future development 
of nuclear power will result in the standardisa- 
tion of design and construction and a material 
reduction in the investment and operating 
cost. 

(3) The cost of power from coal is primarily 
determined by the price of coal, which con- 
stitutes about 55 per cent of the total operating 
cost. The prices of coal and fuel oil have 
increased greatly since before the war and 
show signs of increasing further in the future. 
The coal plant figures are based on high 
quality coal as delivered to plants in the eastern 
part of the United States during the second 
half of 1946. It would appear that the cost 
of nuclear power may decrease and the cost 
of coal power may increase as time goes by 
and that the development of nuclear power 
may prove to be attractive to those industries 
which are capable of undertaking the develop- 
ment. 

(4) Nuclear power plants would make feas- 
ible a greater decentralisation of industry, a 
desirable factor in the world economy. Only 
a trivial amount of fuel need be brought in, 
and the need for a large cooling water supply 
might be obviated by the development of 
gas turbines. 

(5) Nuclear power plants in contradistinc- 
tion to hydro-electric power plants have the 
advantage of being able to supply power and 
heating steam directly in addition to power. 
Because nuclear plants lend themselves to 
decentralisation, more economical industrial 
combinations should develop. 

(6) Research has already shown possibilities 
for the use of radio-active isotopes in analytical 
work and medical treatment. These isotopes 
would be valuable by-products from the 
production of power, although they would 
probably have little effect on the economies 
of power generation. 





the industrial development of isolated parts 
of the world, where the cost of oil, gas or 
coal is prohibitive and where a suitable supply 
of water is unavailable, because the nuclear 
power plant, if combined with the modern 
gas turbine, would make unnecessary a supply 
of any such fuels or cooling water. 

(8) The nuclear power plant, in connection 
with the modern gas turbine, might be desirable 
as operating or stand-by plants to existing 
large utilities. 

(9) It is the belief of many of the scientists 
and engineers connected with this work that 
a comparatively small standardised nuclear 
power plant will be developed. If this reason- 
able prediction comes to pass, such power 
plants can be placed at strategic points of 
all established utility company systems. They 
would greatly reduce power transmission 
costs and ensure partial operation of the system 
even if the standard super-power station of 
the system were inoperative. Such a develop- 
ment would, of course, complicate any inspection 
system. 

(10) These considerations will affect the 
ultimate place of nuclear power in industry. 
The immediate progress will probably be in 
the direction where benefits can be achieved 
with present knowledge. More detailed esti- 
mates made by individual industries would be 
necessary to put the plan further. 

(11) On the basis of this study and other 
similar studies which have been made recently, 
it seems probable that nuclear power will 
find favourable industrial application if obstacles 
are not placed in the path of its development. 

(12) It is not altogether a case of nuclear 
power versus coal, gas, oil, or water power, 
because the nuclear power plant has advan- 
tages and fields of application which will 
not be open to other types of power producing 
plants. 








Canadian Chemical Research at 
Shawinigan 


In 1915, at the request of the Imperial 
Munitions Board, the Shawinigan Water and 
Power Company set up a small research labora- 
tory at Shawinigan Falls, Quebec, to work out 
a process for the manufacture of vitally needed 
acetone from calcium carbide. With this 
research group as a nucleus, an operating com- 
pany was formed that later became Shawinigan 
Chemicals, Ltd., which now employs upwards 
of 1500 people and manufactures approximately 
thirty-five chemical products. Shawinigan now 
employs on the average of sixty graduate 
chemists and chemical engineers, fifteen of 
whom have Ph.D. degrees. At Shawinigan 
there are four specialised groups through which 
a research project passes from its inception to 
the final commercial unit: (1) A long-range 
or long-term research group, consisting for the 
most part of Ph.D. men, trained in funda- 
mental and theoretical chemistry. (2) A 
chemical engineering group, which specialises 
in the design and operation of pilot plants ; 
(3) An engineering development group which 
takes pilot plant data and works it up into 
a design report, from which the commercial 
unit can be erected and put into operation ; 
and (4) A plant research group, whose function 
it is to maintain plant yields at high efficiency 
and work out improved processes for the pro- 
duction of existing products. 

The group responsible for long-range research 
is probably the most important from the stand- 
point of the future operations of the company. 
In order to survive, an industry, particularly a 
chemical industry, must plan its research at 
least fifteen years in advance, so that new pro- 
ducts will be ready to take the place of those 
which have suffered industrial obsolescence. 
The problem for study frequently comes as a 
result of a suggestion from the market develop- 
ment department of the company that a certain 
material [might possess great possibilities for 
extensive use in a large industry ; or the project 





management to expand into a new industry, such 
as plastics or synthetic fibres. 

The next step involves the engineering 
development group (also chemical engineers), 
whose function it is to take the data obtained 
in the pilot plant and work up a design report 
which can be turned over to the draughtsmen 
to prepare the lay-out of the large-scale unit 
and make the necessary detail engineering 
drawings for the fabrication and assembly of the 
equipment. 

In the late ’20s Shawinigan Research Depart- 
ment worked out a process for the manufacture 
of a material called vinyl acetate from acetic 
acid and acetylene, two of the company’s 
primary raw materials. It was soon discovered 
that vinyl acetate would polymerise under 
certain conditions to form a thermoplastic resin 
which was called ‘‘Gelva.” Later on it was 
discovered that if “‘ Gelva”’ were treated with an 
acid and an aldehyde a new resin ‘is formed 
having some outstanding properties that the 
original “ Gelva” did not possess. The polyviny! 
acetals are known under the company’s trade 
names of ‘‘Formvar,” ‘ Alvar,” ‘ Butvar,” 
depending on the aldehyde used in their forma- 
tion. Shortly after their discovery and develop- 
ment at Shawinigan Falls a number of important 
commercial uses for these resins were discovered. 
The electrical insulation and abrasion-resistant 
properties of “Formvar” made it an outstanding 
material for use as a coating on electric wire, and 
it is most employed by the General Electric 
Company in the manufacture of its “ Formex” 
magnet wire. “‘ Butvar”’ was designed to find an 
even more important industrial application as 
the plastic interlayer in the manufacture of the 
glass sandwich, known generally as safety 
glass, and used in the windshield of automobiles. 

During the war “ Butvar” again came into 
prominence as a substitute for rubber used in 
the manufacture of ground sheets, rain coats, 
tents, &c., for the Forces. Another outstanding 
piece of research carried out at Shawinigan 
Falls was the discovery of the process for making 
acetic anhydride from acetaldehyde. Acetic 
anhydride is an essential ingredient in the 
manufacture of acetate rayon. 

For more than ten years after the first world 
war the company’s long-term research group 
searched for an economic process for making 
acetic anhydride from one of their primary raw 
materials—but without success. However, 
shortly after it was decided to discontinue the 
work and write off the expense, amounting to 
almost 100,000 dollars, one of the plant research 
chemists while investigating plant yields acci- 
dentally discovered that in the oxidation of 
acetaldehyde to acetic acid (a process the com- 
pany had been operating since the beginning of 
World War I) acetic anhydride was formed 
but gradually changed over to acetic acid ; in 
other words, the company had been making 
acetic anhydride every day for twenty years 
and did not know it. The discovery was of 
such importance that before the details for 
separating the anhydride had been completely 
worked out a large commercial unit was placed 
under construction at Shawinigan Falls. The 
moment the discovery became known through 
the issue of patents an important United States 
corporation approached the company for a 
licence. The importance of the discovery was 
recognised in all the countries producing acetate 
rayon, and the company is still receiving 
enquiries from firms who wish to take advan- 
tage of the economies accruing from the 
Shawinigan process for the manufacture of this 
important product. 








ConsuMPTION OF Non-FERROUS Metats.—The 
Directorate of Non-Ferrous Metals has issued figures 
relating to the consumption in the United Kingdom 
during the second quarter of 1946 of the following 
metals. The figures in parantheses indicate con- 
sumption during the first quarter :—Zinc, 51,548 
tons (50,653 tons) ; lead, 48,013 tons (55,426 tons) ; 
tin, 6449 tons (5421 tons); nickel, 3094 tons (2098 
tons); cadmium, 138 tons (127 tons); antimony, 
1274 tons (1490 tons) ; cobalt, 244 tons (149 tons) ; 
manganese metal, 149 tons (136 tons). The fore- 
going figures relate to the consumption of virgin 








(7) The nuclear power plant might aid in 





may originate in the desire on the part of the 
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The Society of 


Constructors Exhibition 


HE seventh Flying Display and Exhibition 
_of the Society of British Aircraft Construc- 
tors was held at Radlett, Herts., on Thursday 
and Friday of last week, September 12th and 
13th. Although, unfortunately, not open to 
the public—the Handley-Page aerodrome at 
Radlett is not provided with suitable approach 
roads for heavy traffic—the show attracted 
several thousands of visitors, including many 
from overseas. The exhibition was the first 
held since 1937, and was organised by the 
§.B.A.C. to show the world the products of 
the British aircraft industry and to foster 
export trade. Some 200 firms exhibited 


British Aircraft 


in recent years in research and development 
equipment. 
AIRCRAFT AND EXHIBITS 
Several new and interesting experimental 
aircraft were on view for the first time. 
Amongst them were the Armstrong-Whitworth 
“A.W.52G,” tailless glider, and the de Havilland 
* D.H.108,” jet propelled machine, with swept- 
back wings. Another novel machine was the 
““W.9” research helicopter, designed by the 
Cierva Autogiro Co., Ltd.,and shown by Cunliffe- 
Owen Aircraft, Ltd. This aircraft is fitted with a 


the case of twin-engined machines, on one 
engine, without loss of altitude. 

When the new military aircraft were demon- 
strated it was quite clear that the limitations 
imposed on fighting machines designed for 
naval use on aircraft carriers, which existed 
for so many years during the war, have now been 
overcome. The Hawker “‘Sea Fury X,” the 
Fairey “Firefly IV,” the Blackburn “ Fire- 
brand IV,” the de Havilland ‘‘ Sea Hornet ”’ 
and ‘‘Sea Vampire,” the Vickers ‘‘ Seafang,”’ 
and the Short “ Sturgeon,” represented the 
modern naval aircraft which, although capable 
of landing and take-off on restricted carrier 
decks, suffer in no way in performance in 
comparison with their land-based counterparts. 

Many exhibits in the Static Exhibition were 
of great interest, particularly the latest gas 
turbine units shown by Rolls-Royce, de Havil- 
land, Armstrong Siddeley, and Metropolitan- 
Vickers. Qn another page of this issue we 
describe the Bristol ‘‘ Theseus ”’ jet and pro- 








de Havilland “Gipsy Six” engine and embodies a 


peller gas turbine combination, which is the 








manufactures of aircraft engines and com- 
ponents, and about 50 different types of 
civil and military aircraft were on view on 
the first day of the exhibition and were flown 
during the second day. 

The President of the Royal Aeronautical 
Society, Sir Frederick Handley-Page, and the 
S.B.A.C., made arrangements to keep‘ the exhibi- 
tion and flying display in being for Sunday 
last, September 15th, when a Garden Party 
was held for members and guests of the Royal 
Aeronautical Society. At this function many 
thousands were present and were fortunate in 
seeing the flying under ideal weather con- 
ditions. 

The exhibition and display was, as expected, 
the finest and biggest ever organised by the 
industry. Regrettably, owing to space restric- 
tion, we are unable to describe as fully as we 
would wish the numerous products so attrac- 
tively displayed there. 

Mr. W. R. Verdon Smith, President of the 
Society of British Aircraft Constructors, in wel- 
coming the visitors, gave some interesting figures. 
He stated that during the war the industry had 
built 125,000 aircraft, made spares equivalent to 
another 87,500 aircraft, and had repaired and 
restored to service another 80,000. Since 
the war the industry had naturally shrunken in 
size. We were now concentrating on the solu- 
tion of new technical problems, and he believed 
that we stood well equipped for the develop- 
ment of all types of aircraft. Engine develop- 
ment was playing a remarkable part in our 
progress and we were fortunate in the lead we 
had in the production of pure jet and propeller- 
jet equipment, as evidenced by the speed record 
of 991 km per hour, so recently gained. 
Mr. Verdon Smith stressed the urgent pressure 
of development which now characterised the 
aircraft industry, leading to much improvement 
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jet arrangement for opposing the torque of 
the helicopter blades. A new jet fighter 
the ‘‘ 10/44,” exhibited by Vickers-Armstrong, 
Ltd., fitted with the Rolls-Royce ‘‘ Nene” 
gas turbine engine, was flown very impressively 
and caused much comment. This fighter 
is still on the secret list and had only been 
flown for four hours previously to its demon- 
stration. 

The engraving reproduced above illustrates 
an experiment in the civil aviation field with 
jet propulsion. The machine is an Avro 
‘** Lancastrian,”’ which is normally fitted with 
four Rolls-Royce ‘‘ Merlin” engines, but has 


in this case had “Nene” gas_ turbines 
substituted for the outboard “ Merlin” 
units. This experiment is part of the pro- 


gramme of development of Rolls-Royce engines 
in flight, in progress at the Hucknall division 
of the company, under contract with the 
Ministry of Supply. The objects of the experi- 
ment are stated to be to assess the efficiency 
of such jet engines in flight and investigate 
the performance with jet engines in a heavy 
aircraft. A comprehensive range of instru- 
ments is provided, with camera recording gear. 
The speed*of the machine is said to be con- 
siderably improved with the piston-jet engine 
combination, and it has been flown using one 
“Nene” engine only, maintaining cruising 
speed in level flight. 

In this connection, it is noteworthy that 
in demonstrating their flying capabilities, 
all of a big group of new civil and military 
transport multi-engined aircraft, including 
the Handley-Page “Hastings,” the Avro 
“Tudor I,” the Avro ‘Lincoln’ bomber, 
the Miles ‘‘ Marathon,”’ the Bristol ‘“‘ Wayfarer,” 
the Vickers “ Viking,” and the de Havilland 
“Dove,” were flown, in the case of four- 
engined machines, on two engines, and in 








ee 


AIR LINER WITH JET ENGINES 


Bristol Company’s first contribution to the 
gas turbine field. It is evident that develop- 
ment in this field is going forward extremely 
rapidly, with keen competition existing not 
only between our own manufacturers but also 
between our products and those of the United 
States. 








THE American Leap INDUSTRY.—Despite huge 
reductions in military requirements, the supply of 
lead available for industrial consumption throughout 
1945 was seriously short of demand, according to the 
Bureau of Mines, United States Department of the 
Interior. Domestic mine production, the largest 
single source of supply, continued to decline, and 
imports of lead-bearing materials dropped to the 
lowest level since 1940. Consumption of refined lead, 
although 12 per cent less than in 1944, continued at 
a@ high level and to meet demands for essential 
military and civilian use monthly allocations were 
made from Govermnent stocks of refined lead. Lead 
continued under Government control during 1945, 
and the established ceiling price of 6-50 cents a 
pound for lead at New York remained unchanged 
throughout the year. The mine production of 
recoverable lead from domestic mines in the United 
States and Alaska was 390,831 short tons, a decline 
of 6 per cent from 1944, and 21 per cent below the 
war-period peak in 1942. Primary refineries in the 
United States in 1945 produced 462,110 short tons 
of refined lead, a decline of 3 per cent from the 1944 
output. Of the 443,585 tons of primary lead pro- 
duced in 1945, domestic ores and base bullion sup- 
plied 80 per cent, and 20 per cent was derived from 
foreign ores and imported base bullion, compared 
with‘85 and 15 per cent respectively, in 1944. Anti- 
monial lead production at primary refineries 


decreased 2 per cent to 56,495 tons in 1945. The 
average antimony content dropped to 7-3 per cent 
on account of a greater demand for low percentage 
alloys for use in the manufacture of such items as 
type metal, solder, sheet and pipe, and collapsible 
tubes and foil. . 
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SPECIAL NOTICE 


It is to be regretted that owing to conditions prevailing in 
————- with the negotiations between the British Federation 
of Master Printers and the Printing and Kindred Trades 
Federation, the production of ‘* The Engineer ’’ has again been 
delayed this week. 

It is hoped that the differences between the two Federations 
will be resolved at an early date and that ‘‘The Engineer ’’ 
will agua be permitted to be delivered to its readers at the 
usual time. 








PAPER 

As from November Ist, 1946, the Ministry of 
Supply has released to the Trade, Technical and 
Periodical Press an additional allocation of 
paper. Asa result of this it will be possible 
from that date to satisfy all the requests we now 
hold for Subscriptions, and so far as we can 
foresee all future demands. It will, however, 
assist us if would-be readers will send their 
Subscription orders: to us or order their copies 
through their Newsagents as soon as possible. 








NUCLEAR POWER PLANTS 

THE majority of engineers, in this country 
at any rate, remain, we suppose, still uncon- 
vineed regarding the technical and economic 
practicability of using nuclear energy as a 
source of power, either in generating stations, 
on railways, at sea, or in the air. The 
report on atomic energy for commercial 





power production—reprinted elsewhere in 


this issue—which Mr. Bernard Baruch 
recently submitted to the United Nations 
Atomic Energy Commission, will do little 
or nothing to help them to make up their 
minds on this subject. It may impress 
the United Nations Commission and the 
general public, but engineers cannot be 
expected to accept conclusions however 
authoritative they may be claimed to be 
unless they have or are given the facts, 
figures and information on which the 
conclusions are based. The Baruch report 
is non-technical and its findings are admitted 
to be tentative and subject to revision as 
research and development progress. Never- 
theless, its sponsors claim that its con- 
clusions are the most authoritative it 
is possible to reach at this time. They may 
indeed be so. Our complaint is that either 
because it was intended for non-technical 
readers or because of secrecy requirements the 
report omits all the data necessary to enable 
its conclusions to be examined and checked. 
Lacking that ability, engineers, we think, 
will be disinclined to accord it the authori- 
tative character claimed for it. 

The report estimates that a nuclear 
power station of 75,000 kilowatt capacity 
could be built in the eastern United States, 
at a capital cost of twenty-five million 
dollars, and that a corresponding coal power 
plant would cost ten million dollars. Assuming 
continuous full-load operation and taking 
interest charges at three per cent in each 
case, it is calculated that the overall cost of 
generation would be 0-8 cent per kilo- 
watt-hour in the case of the nuclear power 
station, and 0°65 cent in that of the coal- 
fired plant. The figure for the coal-fired 
station is based on coal costing about 
seven dollars per ton delivered. If the cost 
of coal rose to ten dollars per ton, the overall 
operation costs in the two stations would, 
it is stated, be equal. No engineer could 
accept these figures without having access 
to the details of the calculations on which 
they are based. While there is available 
much independent information enabling us 
to check the figures for the coal-fired station, 
there is absolutely nothing to help us to do 
likewise with the figures for the nuclear 
power station. Obviously, many assumptions 
had to be made before the nuclear power 
costs could be calculated. The capital 
costs of the Clinton and Hanford atomic 
bomb plants may have been known to the 
compilers of the report. All that we know 
is that they were exceedingly high, almost 
fabulous. Even, however, if we knew them 
exactly, they would be of little value in 
assessing the cost of building a nuclear 
power station. Many modifications, some 
of unknown amount, some even of, as yet, 
unknown nature, would be required to 
convert a factory for the production of 
uranium 235 or plutonium into a power 
house for the production of electrical energy. 
When we pass on from the question of 
capital cost to consider the questions of 
depreciation, maintenance, supervision and 
labour charges, we are faced still more 
abruptly with the fact that on the nuclear 
power side there is a complete dearth of 
information to guide us. We are given 
none in the report and we have a feeling 
that its authors themselves if challenged, 
would find some difficulty in supplying it. 

It will not escape our readers’ notice that 





the report is based on the assumption that 
the nuclear power plant contemplated will 
be a thermal station. In other words, the 
energy liberated by nuclear fission is to be 
applied in the form of heat and therefore, 
before it can be sent out as electrical energy 
it will have to be passed through boilers, 
turbines and generators, with all the usual 
auxiliaries of an ordinary coal-fired station. 
Sensing, perhaps, that even a non-technical 
audience might feel that the necessity for 
such equipment formed something of an 
anti-climax to all the wonders prophesied 
for atomic power, the authors of the report 
make several vague references to the use of 
gas turbines as alternatives to steam boilers 
and steam turbines. We find ourselves 
wondering if there is any deeper significance 
than is immediately apparent behind this 
suggestion. If some other gas than air is in 
mind how is it to be produced? Is the thermal 
energy of nuclear fission to be employed 
merely to heat air for use in hot-air turbines 
or is it to be understood that recent atomic 
research has revealed the possibility of 
obtaining a gas as one of the direct products 
of nuclear fission? The report gives us 
not the least assistance towards answering 
these questions. But answers to them and 
to numerous others which it silently invites 
will be required before engineers can accept 
its conclusions as authoritative. 


London’s Future 


THE Conference on “ London Traffic and 
the London Plan,” held by the British 
Association last week, and reported in 
short abstract elsewhere in this 
served toemphasise the extreme complexity of 
executing far-reaching plans for the improve- 
ment of so great a city. The two great Plans 
for London and Greater London, with which 
the name of Professor Abercrombie will 
always be associated, and that more recently 
proposed for the City of London, are fine 
conceptions in themselves. But they indi- 
cate rather what it is that ought to be done 
than how the work is to be carried out. 
Last week’s Conference, even if in reality 
little that was not already familiar was 
said, did, at least, reveal clearly how serious 
are the many real practical engineering diffi- 
culties. It brought out, too, the fact that before 
architects and builders can make any start 
upon the erection of a new, more beautiful 
and more convenient London, engineers 
must become busy about the re-arrangement 
of that multiplicity of hidden services that 
makes life in so crowded a community a 
possibility and which the public is inclined 
to take so very much for granted. 

The reconstruction of London’s 
difficult and costly as it is certain to be, 
is probably amongst the less troublesome 
of the various matters that need to be 
considered by engineers before much _pro- 
gress can be made with the execution of 
the London plans. There is, at least, 
very general, though not complete, unanimity 
about the desirability for ring roads and 
spokes and no doubt whatever about the 
urgent need for road improvements to meet 
the needs even of the present restricted 
post-war traffic. Yet it is worth noting 
that agreement upon the real purpose of the 
suggested roads is far less complete. Will 
their function be primarily that of drawing 
through traffic away from the centre? 
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Or will they not, in fact, serve mainly as 
additional or improved highways easing 
the circulation of London’s many local 
traftics ? Two speakers at the Conference 
called for a census before the design of 
the new roads is undertaken to determine, 
in fact, how much of London’s traffic is 
in reality of the “through” variety in 
the probably well-justified belief that nearly 
all of it is normally composed of buses, 
taxis, local delivery vehicles and private 
cars on short business trips, for which ring 
roads would have little attraction. It is 
obviously important to come to some con- 
clusion on a point that must heavily influence 
the design of the projected roads, whether 
as through “ motor-ways”’ or as superior 
highways for general traffic. But the road 
problem, difficult though it is, seems sim- 
plicity itself in comparison to those of rail 
communication, the removal of railway 
bridges across the Thames, the placing of 
stations underground and the recently pro- 
posed extension of suburban lines below 
ground across London. It is not only that the 
practicability of constructing the necessary 
longer and faster escalators and the use of 
lifts for freight and luggage is in itself 
unproved. These propoals and certain others 
cannot be wholly divorced from that of re- 
siting and reconstructing London’s sewers, an. 
immense and costly task. For the space below 
streets and buildings is becoming almost 
as congested as the surface. Nor can other 
matters be forgotten. In the reconstruction 
and rebuilding of districts, in the creation 
of ‘‘ precincts” in the re-siting of roads 
and in the zoning of industries, the whole 
lay-out of the various service mains, power, 
water and telecommunications, is included. 
The pipes for district heating may in certain 
areas add a yet further complication. 
The fact of the matter is that even a 
proposal for a quite minor alteration of 
London may be found, on examination, to 
require considerable engineering works. How 
much greater, then, must be the effect of 
the wide sweep of the new plans produced 
during the war years ? These great London 
plans lie before this generation approved in 
principle by everyone who has studied them. It 
is agreement upon the method of their execu- 
tion that is very much more difficult to secure. 

The trouble really seems to lie in 
the difficulty in our vigorous age of fore- 
telling the future with any confidence. 
There can be little doubt that many of the 
new roads proposed for London will be built. 
For the very real urgency of reducing 
traffic congestion in the streets is obvious 
to all. Similarly, certain other of the more 
obviously urgent or more easily executed 
proposals are likely soon to be carried out. 
But these are matters that in the main are 
subject to a present pressing necessity. 
They are works that we should be glad to 
have already completed to-day, not works 
the need for which will only arise tomorrow. 
What of other proposals? The reconstruc- 
tion of London’s surburban railways and 
London’s sewers come into a rather different 
category. Such works constitute a formidable 
and very costly task. But at present both 
systems serve London at least indifferently 
well. Any urgency for their reconstruction 
thus lies rather with a future generation 
than with ours. Whether it will ever arise 
is, furthermore, open to many doubts. 





increase _ still 
Will the proposed satellite towns, 
if and when built, draw population away ? 
Will travelling by rail and road increase 


Will London’s 
further ? 


population 


even though the population shrinks or 
remains steady? Will the zoning of 
industry, if accomplished, lead to the 
creation of residential areas close by, 
thus restricting travel? These and many 
other questions all affect the problem. 
There are, in fact, altogether too many “ ifs 
and ans ”’ about London’s future in the latter 
half of this twentieth century. Much must 
clearly be left to the decision of later genera- 
tions. Ina stable era, such as the Georgian, 
it was easy both to plan and to build. For 
the future was reasonably assured. But 
in our more rapidly changing age, tomorrow’s 
needs are less easy to foretell, dependent 
as they are upon the lines of development 
not only of science and of engineering methods 
and products but of human society itself. 
It is not even easy for our generation to 
plan for the future. It seems nearly impos- 
sible for us to build for it. 








Obituary 


JOSEPH BERTRAM LLOYD MEEK 


CIVIL engineers will learn with deep regret 
of the death of Mr. J. B. L. Meek, the late 
city engineer of Manchester, which took place 
at his home, Stratton House, Over Stratton, 
Petherton, Somerset, on Sunday last, Sep- 
tember 15th. Mr. Meek, who was seventy-one 
years of age, received his education at Edin- 
burgh Academy and Manchester Grammar 
School. In 1894 he joined the firm of Messrs. 
Topham, Jones and Railton, civil engineering 
contractors, and as assistant engineer was 
engaged on the construction of the Leicester 
to Rugby section of the new Great Central 
line. Later he was engaged with the same 
firm on the construction of the Port Talbot 
graving dock, the Gibraltar harbour exten- 
sion and the King’s Dock at Swansea. He 
then went out to Singapore, under Sir John 
Jackson, Ltd., as assistant engineer on the 
Singapore reclamation works. That work 
included dredging, the construction of quay 
walls for the new harbour and reclamation 
work. In 1910 he was appointed sectional 
engineer, under Mr. A. C. Renton, on the 
Buenos Aires Great Southern Railway, and 
during the next three years, as district engi- 
neer, was engaged upon the construction and 
maintenance of some 400 miles of open line 
and the port of Bahia Blanca. These works 
involved the construction of heavy earth- 
works, permanent way, bridges and culverts. 
In 1913 Mr. Meek returned to this country 
and was appointed deputy to the then city 
surveyor of Manchester, Mr. T. de Courcy 
Mead, M. Inst. C.E. He was given charge of 
the design and constructional work then 
proceeding in Manchester. Later he became 
city engineer and held that appointment with 
distinction until his retirement in 1937. In 
addition to the many duties of a city engineer, 
Mr. Meek was responsible for the develop- 
ment of air transport for Manchester, and he 
it was who constructed the airports at Barton 
and Ringway. During his term of office a 
considerable amount of new street con- 
struction was carried out with the accom- 
panying sewage and tunnelling schemes. In 
the 1914-1918 war Mr. Meek was the Coal 
Controller for Manchester, and during the 
general strike he organised road transport 
in the city. He was a member of the Institu- 
tion of Civil Engineers. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





ADVERTISEMENTS 


Srr,—As a practising Publicity Manager I 
was inevitably interested in Mr. Tripp’s letter 
in your issue of September 6th. It is perfectly 
true, as he implies, that some very far-fetched 
analogies are drawn in technical advertising, 
but I think he overlooks the three basic laws on 
which any sound advertisement must be built ; 
(1) it must attract attention; (2) arouse 
desire ; and (3) produce action. These curious 
juxtapositions of ideas found in modern adver- 
tisements arise primarily from a desire to attract 
attention. JI have been unscrupulous enough 
to adopt the same device myself. For example, 
in a recent advertisement of ours, there is an 
illustration of distressed cricketers with the 
headline ‘“‘Long Runs.” The illustration 
alludes to the recent incident at a county 
cricket match, when the pitch was found to be 
two yards too long after the game had been in 
progress for a little time. From this illustration 
and headline, argument proceeds that Jong runs 
do not worry the particular steel of which the 
advertisement is the subject. 

Whether or not the illustration and the idea 
have humour in them is, of course, a matter of 
opinion, but, in my view, such use of advertising 
space is perfectly legitimate. In the first place, 
the picture of cricketers in an engineering journal 
is bound to arouse interest of all cricket lovers, 
and they naturally look to see what it is all about. 
Consequently, the first principle of the good 
advertisement has been faithfully observed. The 
advertisement then seeks to arouse the desire 
of the consumer either to try or purchase the 
particular steel, by not only humorously linking 
up steel with cricket, but by giving him some 
specific data regarding long runs achieved by 
the steel in question, a die steel. 

Lastly, it attempts to induce action by 
inviting the reader to apply for an elaborate 
booklet giving full particulars of this steel and 
others, 

I dwell upon this advertisement at some 
length, because it seems to me to illustrate what 
is at the back of the mind of the modern 
Publicity Manager when he makes use of these 
strange analogies. 

I do agree, however, with Mr. Tripp that there 
is a very great danger of overworking this sort 
of thing, and I regard an advertisement of this 
kind as something to be used sparingly. The 
trouble is that so many engineering advertise- 
ments these days are written in large adver- 
tising agencies in London, by men who have no 
first-hand knowledge of the materials or 
machines they are advertising. They seek to 
conceal this ignorance by an excessive use of 
pictorial analogy. The device is sometimes 
effective, and sometimes not; it is full of pit- 
falls, and may arouse ridicule rather than 
interest. 

The difference between these people and 
myself is that I, after thirty odd years in a big 
steel works, do know what I am talking and 
writing about, and if I use a pictorial analogy, 
I do it with my eyes open, and with some knew- 
ledge of the danger. Théy do it on principle 
very often, because they do not know how to 
advertise any other way. 

The views of other readers on this interesting 
subject will be most useful to people like myself. 
I shall hope for some further discussion of 
this subject in your correspondence columns, 


Eric N. Simons, 
Publicity Manager, 
Edgar Allen and Co., Ltd. 
Sheffield, September 11th. 
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The War Against the U-Boats 


(By Our Naval Correspondent) 


No. I1I1—(Continued from page 236, September 13th) 


T about the same time high-frequency 
direction finding used by ships and shore 
stations was leading to the distant detection 
of U-boats. In a sense this was a forerunner 
of radar, and radar was successfully used in 
conjunction with H.F.D.F. in order to search 
localities in which U-boats had been detected. 
‘“*Sono-buoys ” were coming into use at this 
period. They were buoys dropped by aircraft 
and containing a small radio transmitting set 
which transmitted by radio the sounds picked 
up by hydrophones suspended beneath the 
buoy. Escort aircraft carriers were coming 
into service in increasing numbers and the 
technique of operating aircraft in conjunction 
with escorts was being perfected. Most 
important of all, the shortage of escorts was 
becoming a thing of the past owing to the 
commissioning of large numbers of destroyer 
escorts and frigates. This meant that anti- 
submarine striking forces could be formed 
in order to hunt the U-boat packs, instead of 
waiting to counter-attack when a convoy 
was attacked. : 
All these measures had had their effect 
upon the U-boat tactics and material. When 
we were able to drive the U-boat packs 
farther out into the Atlantic and to increase 
the danger of the passage to and from their 
operational bases, Germany produced ‘‘ Cow”’ 








SCHNORKEL AND PERISCOPE 


submarines to refuel the operational sub- 
marines at sea and supply them with torpe- 
does and stores. The advent of H.F.D.F. 
had, by making it far more dangerous to 
make even the shortest enemy report, reduced 
the strategic efficiency of the U-boats. Air- 
craft and radar combined to make the U-boats 
shy of operating on the surface—a most 
important point, for previously the U-boats 
had been able to use their superior speed to 
deliver a whole series of attacks on a convoy. 
The Germans accordingly produced the 
“Gnat,”” an acoustic torpedo which would 
“ home ”’ onto the sound of a ship’s propellers. 
Thus the U-boats could lie in wait at a great 
depth, keeping a “listening watch” and 
fire “‘Gnats”’ blind at a convoy when it 
was heard approaching. 

The “‘ Gnat ” was the first purely defensive 
development by the Germans, and it is 
interesting to note that practically every 
subsequent development was dictated by 
our anti-submarine measures. We promptly 


‘* Foxer,’’ which led the acoustic torpedoes 
astray. 

Germany still had plenty of U-boats. In 
the early summer of 1943 there was an 
average of 120 U-boats operating in the 
Atlantic. They often outnumbered the 
escorts of one convoy by two to one, but 
their effectiveness had been greatly reduced 
and the scale of their losses had risen to the 
point at which we destroyed 108 U-boats in 
May, June and July—36 a month instead of 
three a month. 

This was the situation which led up to the 
issue of Admiral Doenitz’s “‘top secret ”’ 
order in December, 1943, in which he stated : 
“It is essential to victory that we make good 
our scientific disparity and thereby restore to 
the U-boat its fighting qualities.” During 
most of the year before that order was issued 
the U-boats had taken extreme care to avoid 
detection and Germany was losing more 
submarines than the Allies were losing ships. 

There is little doubt that Doenitz’s order 
of December, 1943, led directly to the pro- 
duction of the ‘“ Schnorkel,’”’ although this 
did not appear in service until the invasion 
of Normandy was well under way. The 
“Schnorkel”’ is a combined exhaust and 
air inlet pipe which can be raised above 
the surface of the water when the submarine 
is submerged. Thus the submarine can 
proceed submerged on its main diesel engine 
and also charge its batteries without coming 
to the surface. The early types of 
“ Schnorkel ” worked like a derrick on a 
pivot at the base of the conning tower, but 
the latest types were telescopic and the 
portion which would normally be above 
water was fitted with anti-radar devices 
and a small radar set to give warning of the 
approach of aircraft. 

The “ Schnorkel,” by making it unneces- 
sary for the U-boat to come to the surface, 
was the complete counter to our superiority 
in air patrols and in radar. The Germans 


concentrated upon it to such an extent that 
their “ Type 21 ”’ U-boat, which was coming 
into service shortly before the end of the war 
was capable of remaining submerged for five 
months. This was a 1600-ton submarine 
with a very long endurance, but its offensive 


twenty-three torpedoes, and its only gun 
armament consisted of  aircraft-pattern 
“cannons.” This U-boat could, at a pinch, 
remain at sea continuously submerged for 
about nine months—a magnificent vessel of 
outstanding achievement until one appre- 
ciated that on such a cruise it could only fire 
one torpedo every nine days. ‘Thus offensive 
power had been sacrificed in the face of 
our anti-submarine measures. 

When the Germans surrendered we learnt 
that there was under test and coming into 
production a type of U-boat worked by a 
turbine installation using a mixture of 
special fuel and a highly concentrated form 
of hydrogen peroxide. This U-boat could 
achieve a submerged speed of between 
twenty and twenty-five knots (twenty-six 
knots was claimed). There is no denying that 
these two new types would have set us a very 
difficult problem had they been in effective 
operation before the end of the war. But 
they were not, and the reason lies in the fact 
that they were designs produced — in 
order to counter our anti-submarine 
measures. They were, in fact, defensive 
rather than offensive developments. Had 
the progress of the anti-submarine warfare 
conducted by the Allies not forced these 
developments upon the enemy, thereby 
complicating the whole of his production and 
training programmes, they would never have 
reached even the experimental stage. 

Nevertheless, the severity of the battle 
against the submarines in all theatres of war 
should never be belittled. The struggle 
lasted seventy-two months. It cost the 
Allies 4773 merchant ships with a gross 
tonnage of 21,141,000 tons. In all, 996 
enemy submarines were sunk while a further 
221 (in addition to scores of midget sub- 
marines) were captured after the surrender. 
The credit for the destruction of enemy 
submarines in all theatres of war has been 
officially assessed as 70 per cent British and 





30 per cent American. 








S far back as 1923 a Bristol ‘‘ Jupiter” 
engine was adapted to incorporate an 
exhaust-driven turbo-supercharger and several 
successful flights were made with this arrange- 
ment, but the supercharger was ahead of 
engine development and the work was dis- 
continued. General investigations did not 
stop, however, and the good results of the 
sleeve valve engine in 1937 and 1938 stimu- 
lated the design, manufacture and _ testing 
of another exhaust-driven turbo-supercharger. 
Initial testing was cut short by the outbreak 
of the War, but theoretical work was con- 
tinued and investigations into the possibilities 
of a piston engine and gas turbine combination 
were made. These studies were given an 
additional impetus by Air Commodore F. 
Whittle’s success in jet propulsion work. 

The Bristol Aeroplane Company felt that 
since its experience lay chiefly in installa- 
tions for large and long-range aircraft, any 
form of gas turbine which might be considered 
should be designed with such application 





countered the ‘‘Gnat’’ with the towed 





The Bristol “‘ Theseus ”’ 


Turbine 





in mind. As a result, the general policy 





Propeller 


of concentrating on units of high thermal 
efficiency was formulated. It was appre- 
ciated that this general policy would neces- 
sitate the design of units suitable for aircraft 
of moderate cruising speeds, namely, 300 
m.p-h., increasing in about five years or so 
to 400 m.p.h. At these speeds the propulsive 
efficiency of the pure jet is low and accordingly 
design work has been concentrated primarily 
on propeller turbine engines, since it is generally 
recognised that the propeller is the most 
efficient means of propulsion for speeds up 
to approximately 500 m.p.h. The primary 
target aimed at, therefore, was the design 
of a propeller turbine having a fuel consump- 
tion comparable to that of a piston engine 
at 300 m.p.h. and 20,000ft. These conditions 
were chosen as being the most arduous for 
efficient operation of a gas turbine, since 
at higher speeds and altitudes, the efficiency 
of the gas turbine is increased. 

Of the various methods of obtaining a 
high thermal efficiency from a gas turbine, 
the idea of utilising the waste heat of the 








capacity was limited to a maximum of 
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exhaust gases looked very promising and 
so a heat exchanger was designed to transfer 
this heat to the compressor delivery air at 
a point ahead of the combustion chambers. 
The adoption of the heat exchanger permitted 
the use of well-established compression ratios 
and operating temperatures. Design work 
along these lines has resulted in the manu- 
facture of the ‘*‘ Theseus”? propeller turbine 
engine, which has now completed several 
hundreds of hours of bench testing, including 















100 hours endurance run at operating con- 
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ditions. Initial flight testing of the ‘‘ Theseus ”’ 
will be carried out on an Avro “ Lincoln” 
aircraft, having the two outboard reciprocating 
plants replaced by ‘* Theseus” propeller 
turbines. 

Future plans for the heseus ”’ will be 
fixed in relation to the company’s turbine 


‘ce 7 ” 





department’s other commitments, which in- 


Briefly, the Bristol “‘ Theseus I” gas tur- 
bine consists of an axial flow compressor, 
combined with a centrifugal stage and driven 
by a two-stage turbine. The air after passing 
through this compressor is delivered to ‘a heat 





ARRANGEMENT OF ‘** THESEUS I|I°’ PROPELLER 


exchanger, which raises its temperature by 
heat transfer from the hot exhaust gases. 
The air then passes through the combustion 
chambers to the first two-stage turbine, 
where part of the energy of the charge is 
used to drive the compressor. After this 
the gases pass through the third single-stage 
turbine (where power is absorbed to provide 




















** THESEUS I** PROPELLER TURBINE 


clude the development of the ‘‘ Proteus ” pro- 
peller turbine engine, to power the ‘‘ Brabazon 
I,” Mark II aircraft. The only information 
which can be released about the ‘‘ Proteus ” 
engine is that its power is of the order of 3500 
hp. The successful development of the 
‘* Theseus ’’ has caused much interest among 
aircraft constructors, and Handley-Page Limited 
has already announced its intention to install 





this engine in a prototype “‘ Hermes ”’ aircraft. 





the drive to the propeller) and then pass through 
the hot side of the heat exchanger. Their 
residual energy is finally dissipated in the 
exhaust nozzle to provide an appreciable 
amount of jet thrust. The main proportion 
of available power is transmitted from the 
third-stage turbine to a conventional tractor 
propeller via an epicyclic reduction gear. 
The ratio of power used in driving the propeller 
to that used in providing jet thrust is roughly 











in the proportion of 80 per cent to 20 per 
cent at 300 m.p.h. 
CoMPRESSOR 
The air enters the compressor via a forward- 
facing, aunular intake, situated around the 








TURBINE 


periphery of the reduction gear and just 
behind the propeller. The compressor itself 
consists of nine stages of axial blading, combined 
with a _ single-stage centrifugal impeller, 
giving an overall compression ratio of approxi- 
mately 5 to 1 when flying at 300 m.p.h. and 
20,000ft. 

The particular combination of axial and 

















COMPRESSOR TURBINE WHEEL 


centrifugal compressors was chosen for two 
main reasons. In the first place the use of a 
centrifugal impeller as the last stage provides 
an efficient means of getting the air from the 
smaller diameter of the axial compressor to 
the larger diameter required by the heat 
exchanger. Secondly, it is well known that 
although the axial compressor can be made 
to operate more efficiently at higher com- 
pression ratios than the centrifugal type, 
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the latter has a wider operating range and so 
the combination of the two produces a com- 
pressor having a high overall efliciency allied 
with greater flexibility. 

The delivery manifold collects the com- 
pressed air from the impeller after suitable 
diffusion through the vane ring and passes 
it to the cold side of the heat exchanger through 
eight transfer pipes. 

The axial compressor of drum 


rotor is 


where its direction is reversed and it travels 
radially outwards again to the outlet headers. 
During its passage through the heat exchanger, 
the air picks up heat from the hot exhaust 
gases, and from the outlet headers it is passed 
into the combustion chambers. 

COMBUSTION CHAMBERS. 


The combustion chambers, which are spaced 





between the transfer ducts around the peri- 

















construction, and is supported by two conical 
steel shafts bolted to the drum and carried 
in a front roller bearing and a rear ball bearing, 
which also supports the compressor turbine 
wheel. 

The rotor and stator blades are made from 
aluminium alloy stampings and are fixed 
to the rotor drum by means of serrated slots 
running axially. There are nine stages, each 
of which contains sixty-nine blades. The 
impeller has twenty-three straight radial vanes 
and is double shrouded. 

The compressor ‘runs at 8200 r.p.m. at 
full throttle conditions and delivers 30lb/ 

















HALF COMPRESSOR CASING 
sec. of air at sea level static conditions. .The 
power required to drive it is approximately 
3500 h.p. 
Heat EXCHANGER 

The air is delivered from the compressor 
discharge manifold to the heat exchanger by 
means of eight aluminium diffusing transfer 
ducts spaced equally around the periphery of 
the engine. The heat exchanger consists of some 
hundreds of straight tubes, running parallel 
to the axial centre line. The tubes are arranged 
in sixteen sets, eight inlet and eight outlet, each 
batch being separated from the next by suitable 
headers. The air passes radially inwards 


COMBUSTION CHAMBER 





phery of the engine, are of standard design, 
and are of sheet metal construction throughout. 
Provision is made for the admission of secondary 
cooling air to the burning mixture in order 
that the temperature may be lowered to a 
value acceptable to the turbine blade materials, 
The combustion chambers are interconnected 
for even flame distribution and equalisation 
of pressure and two of them are provided 
with sparking plugs for initiating combustion 








to the same wheel dise, and the power generate 
is used to drive the compressor and auxiliaries 
only. 

After leaving the compressor driving wheel, 
the gases pass through a third stage of stator 
blades, to be guided on to a single-stage 
rotor wheel, which is coupled to the propeller 
reduction gear. The propeller turbine revolves 
at a speed of 9000 r.p.m. The gases are then 
led through a diffuser to the hot side of the 









































PROPELLER TURBINE WHEEL AND SHAFT 


heat exchanger, after which they are dis- 
charged from the jet pipe which has a variable 
nozzle. 

The separation of the propeller and com- 
pressor turbines was decided upon after much 
consideration. It is obvious that with 
mechanically-coupled turbines, the question 
of relative speed control becomes very difficult 
and renders the performance of the engine 





very critical. By separating the two drives, as 




















during starting. Full provision is made for 
accommodating any expansion which may 
occur. 
TURBINES. 

The products of combustion are delivered 
to the first stage nozzles through a tangential 
delivery manifold. These nozzles, of which there 
are forty-eight, direct the gases on to the first- 
stage rotor blades, after which the gases 
are re-directed on to the second-stage rotor 
blades by the second-stage stators. Both 





towards the centre of the heat exchanger, 








these first two stages of rotor blades are fixed 





COMPRESSOR ROTOR ASSEMBLY 


has been done in the “‘ Theseus I,”’ the operation 
of the engine is simplified and by means of 
a specially-developed mechanism, the propeller 
pitch is automatically controlled so as to 
maintain a constant speed ratio in relation 
to the compressor. <A further advantage of 
this separation is that the starter motor has 
to rotate only the compressor and not the 
propeller. Consequently, a smaller starter 
motor can be used. . 

The turbine casing is formed from three 
separate castings, made of high-grade heat- 
resisting steel, the third stage casing also 
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providing a support for the rear bearing of 
the propeller drive and turbine, by means of 
eight racial vanes. The compressor driving 
wheel carries the first two stages of rotor blades 
and is of forged high-temperature-resisting 
steel to Jessop’s specification G.18B. A 
hollow hub is forged integral with the disc 
and is splined to transmit the drive to the 
compressor shaft. The propeller driving wheel 
is a Stayblade forging, carrying a single row 
of rotor blades and having an integral forged 
stub shaft to provide the support from the 
rear bearing. The extended driving shaft 
is bolted directly to the disc and transmits 
the drive to the epicyclic reduction gear. 

The turbine blades are fixed to the wheels 
by means of fir-tree type slots, formed by 
broaching. The stator blades are made 
from precision castings in a_ special heat- 
resisting alloy. The rotor blades are forged 
from the same material and are of the free 
vortex type. 

The turbine assembly is mounted separately 
from the rest of the unit by means of a secondary 
triangulated structure, supported from the 
main mounting face. This permits of the 
accommodation of any longitudinal expansions 
and in addition the turbine mounting provides 
for freedom of expansion in the radia] direction, 
whilst maintaining concentricity. Provision 
is made for the cooling of the turbine wheels 
by means of tappings from the axial com- 
pressor. A system of labyrinths provides 
sealing between the various stages of the tur- 
bine. The maximum gas temperature at 
the entry to the turbine does not exceed 
sourc, 


MISCELLANEOUS DETAILS. 

The reduction gear is of the epicyclic type 
and is driven from the propeller turbine wheel 
by means of a long shaft running through 
and coaxial with the compressor assembly. 
This shaft is supported on a roller bearing 
at the front and a ball thrust bearing at the 
rear. The propeller shaft rotates at about 
1070 r.p.m, the reduction gear ratio being 
approximately 8.4 to I. 

An oil sump is provided underneath the 
intake casing and incorporates drives to the 
oil pressure and scavenge pumps and a fuel 
pump. The drive to these pumps is taken 
from the compressor rotor via bevel gears 
contained in an auxiliary gear casing which 
is in turn housed within the intake casing. 
The auxilidry gear casing includes the drive 
from the starter motor, situated on the hori- 
zontal centre line of the.intake casing. The 
starter motor drives through conventional 
type Bendix jaws to the compressor rotor. 
The device for controlling the propeller pitch 
change mechanism is also included in this 
casing. 

There are six main bearings in the engine, 
two of which carry the propeller shaft, two 
the compressor rotor assembly and the other 
two the propeller turbine wheel and its driving 
shaft. The rear compressor bearing and the 
rear propeller turbine bearing are single row 
ball bearings capable of carrying all the resultant 
thrust. In the case of the rear compressor 
bearing the thrust of the compressor is balanced 
against the thrust of the compressor turbine 
in so far as it is possible, so that the bearing 
only has to carry the resultant thrust. In 
both the compressor and propeller turbine 
rotor assemblies, the forward bearings are 
roller types in order to allow for the differential 
longitudinal expansions between the casings 
and the rotors. 

The only parts requiring lubrication are the 
bearings and reduction gear and the auxiliary 
gear drives. This is provided for by the oil 
sump and pumps already mentioned and a 
small oil cooler for the dissipation of the 
frictional heat generated by the reduction 
gear. 

The fuel system is of the design developed 
by Joseph Lucas, Ltd., and _ incorporates 
a fuel pump, a barometric control accumulator 
and dump valve and fuel injectors. The fuel 
employed is kerosene to the latest M.O.S. 
specification, although alternative fuels may 
be used for special purposes, with the agreement 
of the engine manufacturers. 





Single lever control will be provided. It 
will normally operate the fuel delivery only 
to obtain the appropriate propeller speed for 
any given flight condition. If desired, however, 
this lever may be arranged to control also 
propeller feathering and reversing. Propeller 
pitch control under normal conditions is entirely 
automatic. 

The ducts leading to the control discharge 
jet will be decided by aerodynamic and other 
features of the particular aircraft installation, 
but remote automatic control will be pro- 
vided to actuate the flap of the jet control. 

Starting is effected by energising the electric 
starters to accelerate the compressor, after 
which the fuel is injected and ignited. This 
sequence is entirely automatic and is controlled 
solely from the starter switch. 





The following are some of the leading data 
of the engine :— 


Leading Dimensions 


(a) Overall diameter ae, ao ie 
(b) Overall length 106-00in 
Weight (net dry) 2130 Ib 
Propeller : 
Single rotation : 
R.p.m. (max. power) --- 1070 
Max. power output (1.C.A.N. conditions) : 
(a) Sea level static 1950 b.h.p. 500 Ib jet 
thrust 
2350 equivalent b.h.p. 


(b) Sea level 300 m.p.h. 
1500 equivalent b.h.p. 


(c) 20,000ft 300 m.p.h. 
Fuel Consumption : 
(a) Max. power sea level 300 0-57 Ib-equiv. b.h.p.- 
m.p.h. h 
(b) Max. 
300 m.p.h. rr. 
Note.—Equivalent b.h.p. is defined as propeller shaft 
h.p.+(jet h.p. + propeller efficiency). 


P 
power 20,000ft 0-50 lb-equiv. b.h.p.- 
h 








London Traffic and the London Plan 





HE British Association held a two-day 

conference at the Institution of Civil 
Engineers in London, on Thursday and Friday, 
September 12th and 13th, to consider the 
various plans which have been submitted 
for the rebuilding of London, from the point 
of view of facilities for travel by road, rail 
(both surface and underground) and air. 

The proceedings were opened by the President 
of the Association, Sir Richard Gregory. 
The London Plan, he said, consisted of three 
main plans—the L.C.C. Plan, the Greater 
London Plan, and the City of London Plan 
—and there were others of special interest 
to transport experts. Viewed as parts of a 
whole, those plans might be regarded as a 
broad picture of what might be achieved 
in the next fifty years or so. Though the out- 
line might be drawn and some specific proposals 
made, there still remained the need for con- 
siderable economic, scientific and technical 
research. Ideas on the development of London 
had to be reduced eventually to an engineer- 
ing problem; the solution of that engineering 
problem required a large amount of research, 
evidence obtained as the results of research, 
and the arrival] at conclusions as to what was 
possible in men and materials in making an 
objective reality of what was in the minds of 
the various planners. 

THE RoaD SYSTEM 

Lord Latham presided over the opening 
session. He commented that the L.C.C. 
had accepted the proposition that one of the 
major defects of London was an obsolete 
road system, with its consequent traffic con- 
gestion. It had accepted the proposals for, 
inter alia, ring roads, with linking radials, 
and had settled in principle a short-term 
programme for immediate post-war execu- 
tion, as materials and labour (including tech- 
nical staff) became available and conditions 
otherwise permitted. The Council was also 
working upon a second programme to be 
carried out over a longer period. It was 
estimated that the cost of the short-term 
programme was of the order of £20,000,000. 
It was not yet possible to give the cost of all 
the schemes under consideration, but it was 
well over £100,000,000 and covered a long- 
term policy of systematic improvements. 
The estimated expenditure on schemes which 
might be begun in the initial period was 
approximately £8,000,000. Neither the Ministry 
of Transport nor the L.C.C. was under any 
dubiety as to the urgency of getting on with 
the work of improving the road system of 
London. But we must be careful that the 
urgency of the present did not lead us into 
mistakes for the future. 

Sir William Halcrow pointed to the advan- 
tages and disadvantages of some of the remedial 
measures proposed from time to time for Lon- 
don’s traffic difficulties—the suggested overhead 
roads, which it was sometimes said would be 





unsightly, as against underground roads, which 
would involve moving the mass of public 
utility services beneath the roads. He, per- 
sonally, did not think that overhead roads 
need be unsightly; and he showed some 
views of such roads in Stockholm which did 
not offend the eye. Suggestions that main 
line railway termini should be put under- 
ground raised engineering problems which 
needed serious examination ; and other 
suggestions that terminus stations should be 
grouped together might involve further con- 
gestion of traffic distributing passengers arriv- 
ing in London. He suggested that decentra- 
lisation, and not centralisation, was more 
desirable so as to distribute the flow of traffic 
to and from a station as much as possible. 

Sir H. Alker Tripp urged that redesign of 
roads must serve two purposes, i.e., circulation 
and safety. If we did not hurry and get some 
modernity into London, we should either see 
London traffic at a standstill or a London 
closed to some classes of traffic (e.g., private 
cars). Either would be a calamity, and an 
equal confession of utter failure. The remedies 
he proposed were adequate car parks under 
squares, under parks, under buildings, in 
multi-storied buildings and in open spaces, 
and, secondly, re-routeing through traffic by 
ring roads and the proper classification of 
roads for special purposes. 

Urging that a ring road at ground level 
would not have a hope of filling the bill, he 
advocated such roads either elevated or sunk. 
We did not want clover-leaf lay-outs at junc- 
tions, but simple roundabouts, crossed at 
separate level by the major road, and with 
connections between the major road and the 
roundabout by means of ramps. 

Developing the point that traffic must be 
controlled by the lay-out of the roads, Sir 
Alker said that in planning for the future 
we must take account of only three generic types 
of road—arterial, sub-arterial, and local or 
minor. On arterials and sub-arterials the 
interests of the traffic would be regarded as 
absolute, and all other interests must go to 
the wall. On local roads, traffic considerations 
must be entirely subordinated to the needs 
of the local frontagers and pedestrians. A 
sub-arterial grid would be created on paper, 
and the spaces between the sub-arterials of the 
grid would comprise little local systems of 
minor roads. It was in those ‘“ precincts ”’ 
that industry, business, shops and residences 
would be located, quite away from the through 
traffic. 

Prof. W. G. Holford said that amenity, 
hygiene, scenic effect, traffic flow and even 
safety could not be the dominant consideration 
in planning traffic; they all ultimately de- 
pended on the economic function and the main 
uses of the area to be served. A balance of 
interest must first be struck, and once the 
main objective had been agreed, the bolder the 
measures the better. 
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The problem of replanning of London he 
saw as a vast combined operation, involving 


the co-ordination of land use, architecture, 
traftic administration, execution and research. 
Before the combined operation could proceed, 
there must be assessment of financial and man- 
power burden in relation to national resources, 
revision of detailed architectural plans to take 
advantage of the latest possible traffic improve- 
ments, and the setting up of a_ technical 
organisation to investigate the proposals as 
a whole from the engineering point of view. 


UNDERGROUND SERVICES 


Mr. W. H. Ansell, in a reference to under- 
ground engineering, said that many local sewers, 
electric and gas mains, water mains, under- 
ground telephones were woefully out of date. 
Were we, then, to plan to utilise those, with 
all their inconveniences, even to the point 
of cramping and fettering a long-term plan ? 
There were some underground factors, like 
the great main sewer conduits, which must, 
perhaps, be allowed to influence planning 
because the chaos resulting from altering or 
scrapping them would be more than London 
could bear. But he suggested that there 
were few desirable alterations in London’s 
plan which could not be carried out without 
seriously affecting such things, and that neither 
the London County plan nor the City plan 
should be unduly compromised because of 
the difficulties of underground engineering. 
The lay-outs of Kingsway and Aldwych, 
with their subways, were not made without 
difficulty, nor London’s tubes built easily. 
Was it not reasonable that the investigation 
proposed for the traffic above ground should 
also be applied to the sewers, that a long- 
term plan for the improvement of roads and 
building sites should be accompanied by a 
long-term plan for the improvement of sewers ? 
A balance would have to be struck. Costly 
and difficult improvements to London’s sewers 
should not be ruled out because they were 
costly and difficult, but only if the balance 
were heavily weighted against them. 

TRAFFIC CENSUS 

Mr. A. J. Lyddon asked for a census of origin 
and destination of traffic before changes were 
made, and whilst he appreciated that such a 
census would be costly and would take time, 
he urged that its cost would be infinitesimal 
when compared with the cost of the proposed 
changes. He pointed out, for example, that 
the 1943 (L.C.C.) plan assumed that congestion 
was due to a high proportion of through 
traffic. A proper census of traffic in Oxford 
Street, however, might well show that only a 
small part of it was through, and that a sub- 
stantial part consisted of omnibuses which 
could not be regarded as other than traffic 
local to each stage of their routes. An appre- 
ciation of the fact that London traftic was 
preponderatingly local to London would have 
a material bearing on the road plan. 


THE RAtLways 


Mr. V. A. M. Robertson dealt specifically 
with the recommendation for the removal 
of the railway viaducts and bridges over the 
river, serving four Southern Railway stations, 
viz., Charing Cross, Cannon Street, Holborn 
Viaduct and Blackfriars. For purposes of 
illustration, he gave his personal views on 
the problem affecting Charing Cross, for there 
had been much controversy for many years 
on the question of the retention or removal 
of that station. Any plan to remove or rebuild 
that station, either below or above ground, 
must be related to an approved plan for the 
improvement of roads in the vicinity, and 
to the existing and proposed Underground 
railways. If it were assumed that the new 
station would deal with suburban traffic only 
(and that raised many difficult problems of 
re-routeing main line traffic to other stations), 
the station would have to be at least 120ft 
deep, involving larger passenger escalators 
than any existing to-day, and high speed lifts 
of very considerable depth for parcels and 
luggage. Mr. Robertson exhibited a diagram 


years to complete at a cost which he estimated 
at, roughly, £17 millions. Even 
difficulties existed, he said, at Blackfriars, 
where the cost of putting a station underground 
might be three times as much. He visualised 
for Charing Cross six platforms, each not less 
than 650ft long; the station tunnels would 
be 30ft internal diameter cast iron, and the 
overall width of the station would be about 
220ft. 
AIR TRANSPORT 
Mr. E. Colston Shepherd discussed air trans- 
port handled by the London aerodromes and 
the carriage of passengers and luggage from the 
aerodromes to the centre of London. He 
emphasised that air travel would not, in future, 
be a perquisite of the wealthy, and the bulk 
of the passengers would travel from the air 
ports to London by public transport; there 
would be dissatisfaction if the journey to and 
from the air ports occupied as much time as 
the air journey between London and Paris. 
London’s two main air ports were Heathrow 
and Northolt, both on the west of London, 
and it was generally believed that there would 
have to be a third, probably in the east or 
south-east. The expectation concerning Euro- 
pean traffic alone through the two air ports 
was a daily movement of 6000 people between 
those air ports and London by 1948, rising to 
8000 daily in 1951. 
An air port would need fast trains and 
probably frequent trains, perhaps as frequent 
as three per hour. He discussed the possibility 
of using the electrified Southern Railway System 
and pointed to the disturbance which would 
arise from the doubling of tracks. Heavy 
outlay, he said, was not to be avoided, whatever 
course was adopted; but there should be 
less disturbance of existing property if the 
duplication of tracks were undertaken on the 
system of the Piccadilly Tube line instead of 
on the Southern Railway. He did not pretend 
that there would be no disturbance in widening 
the existing lines from somewhere near South 
Harrow (for Northolt) and from Hounslow 
(for Heathrow) to the junction of those two 
branches at Acton. Further, additional tun- 
nels which would be needed east of Hammer- 
smith must be costly. One of the special 
advantages of the underground proposal was 
that the traffic from the two main air ports 
could be brought together at a junction at 
Acton and transported as a single stream to 
Earls Court, where contact could be made 
with other branches of the Underground 
system and also with one of the best freight- 
distributing points for some of the main 
railways. 


RoaDs AND UNDERGROUND MAINS 


Mr. H. F. Cronin dealt with services under 
the roads, which, he said, were equally as 
congested as the traffic on the roads. To 
reinforce his remarks, he exhibited drawings 
and photographs to show how many public 
services had to be accommodated under the 
roadways—heating, electricity, gas, hydraulic 
power, sewers, telecommunications and water 
supply—and pointed out that the future 
improvement of the standard of living would 
still further increase the demands on those 
services. Where it was proposed to carry 
roads under parts of London in tunnel, the 
alignment of the tunnel, to avoid interference 
with sewers, would need careful consideration, 
and the re-arrangement of the public utility 
apparatus in the vicinity of the tunnel entrances, 
where cover would be shallow, would involve 
some careful planning. It would be a great 
convenience if provision were made in those 
tunnels for certain pipes and cables. It would 
be of advantage, when roads were being relaid 
or widened, for public utilities to be given 
at least six months’ notice, so that they could 
all do what work was necessary before the 
road work was undertaken. 


THE RaILbway PLAN 


Mr. J. G. Martin discussed some of the 
practical aspects of the work that must be 
done if such a scheme as the Railway (London 


greater 





War Transport in January of this year bo 
accepted in toto or in part. 

After pointing out that the subsoil of London 
was already becoming congested due to tho 
development of the tube railways, including 


the Post Office Railway, and the network 
of the main drainage system, Mr. Martin said it 
would take some years, under the closest 
co-ordination with everybody concerned 
the major planning, to arrive at the stage 
when construction could begin. The main 
line railways must scheme out the widening 
of many of their lines, the proper location of 
a score of tunnel portals had to be determined, 
rolling stock depots would need to be designed ; 
all before submission to Parliament of thy 
necessary plans for the obtention of powers to 
construct. 

As a general rule, the new lines would hayo 
to be built in zones of the subsoil, beneat|) 
those already occupied by existing works ; 
the character of the lower strata must bh 
explored by boring in hundreds of place 
before it could be determined to what extent 
working in compressed air could be avoided. 
The siting of the station tunnels, their align 
ment and the run of the tunnels as a whole, 
would require the most careful study; there 
would be larger and longer and faster trains, 
and curves of very much greater radii than 


In 


was allowable for the smaller diameter tubes 
must be used. Whereas 6, 7 and 8 chains 
radius curves were permissible in earlier 


days, the ruling radius in the new tubes should 
not be sharper than 20 chains, except for short 
lengths on approaching and leaving stations, 
where 15 chains might be permitted in extenn- 
ating circumstances. The length of trains 
would be 650ft instead of the 350ft on the 
existing tubes. 

Another problem would arise in respect of 
the disposal of the excavated material; it 
was estimated that the scheme would produce 
fifteen million cubic yards of clay, or one 
square mile fifteen feet high. 

A co-ordinating body of some twenty people, 
chosen for their judgment and proven technical 
knowledge of their several professions, and 
supported by a properly staffed draughting 
oftice, could produce within two years a prac- 
tical plan for London, provided their work 
was uninterrupted and that they combined as 
a team. 








Molybdenum Steel Riveting 


THE fixing of molybdenum steel rivets by 
means of an electrical riveting machine involves 
very severe service for the riveting tips. The 
device illustrated herewith has been developed 


A 





Cooling 
THE ENGINEER Water RR 
A= Tungsten carbide tip. B= Molybdenum-steel cup. 
C=Copper electrode body. 
by the Metropolitan-Vickers Electrical Com- 


pany, Ltd., on the basis of an employees’ 








of a possible scheme, which would take many 
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suggestions scheme. It has been used success- 
fully in the company’s own assembly of turbine 
blading for the riveting ot the blades on their 
diaphragms. The electrical riveting machines 
used for this purpose were originally fitted with 
plain tips of tungsten copper and in use upon 
mild steel rivets these tips were quite satis- 
factory, For molybdenum steel rivets, however, 
a much higher pressure is required and for this 
service tungsten copper tips were not very 
effective and their life was short. As a first 
alternative riveting tips were used made of an 
extremely hard sintered tungsten carbide 
inaterial which has been developed by the 
company under the registered name of “‘Cutanit”’ 
and has proved of immense value as a tool tip 
for machining tough metals. For the riveting 
of molybdenum steel, however, ‘‘ Cutanit ’’ was 
found liable to cracking under the severe 
hammering and the life of these tips was only 
one to a hundred operations. 

The difficulty was overcome by shrouding 
the tungsten carbide tip A in a molybdenum- 
steel cup B. A trial with this arrangement gave 
a run of 700 operations with comparatively few 
signs of cracking. Brazing is employed for 
fixing the tip in the cup and also for attaching 
the cup to the copper electrode body C. The 
molybdenum steel rivets used in the work 
mentioned range from 0-340in to 0:405in in 
diameter. 

The Metropolitan-Vickers Company is con- 
tinuing to use this device, but is not filing any 
application for the patent rights and offers the 
idea for the free use of any other manufacturer. 








New Aveling, Barford Works 
at Scotswood 


September 17th, the new 
Invieta works of Aveling, Barford, Ltd., at 
Scotswood, near Newcastle, were officially 
opened by the Lord Mayor of Newcastle. During 
the war, Vickers-Armstrong, Ltd., were building 
naval armaments and aircraft in this factory, 
and at present, whilst the last of the shell fuses 
to be made are coming out of one end of the 
shops, road rollers are being built at the opposite 
end, Not all of the shops have yet been taken 
over for the new class of work, as the removal of 
some of the very heavy equipment used in 
armament production is a slow and laborious 
business. About 200 hands are already 
employed in the converted section of the works 
and, as shop space and the necessary raw 
materials become available, this number will 
steadily increase. It is anticipated that by 
the new year production will be in full swing, 


On ‘Tuesday, 


with a range of ‘* Calfdozers,” light rollers, 
dump trucks and other contractors’ plant, 


much of which is intended for export to overseas 
markets. We are informed that for “ Calf- 
dozers ” alone orders have already been placed 
for over 300 machines, and the demand _ for 
these and other plant is such that work is 
assured for several years ahead. In the first 
year or two, the greater part of the Scotswood 
works output will be absorbed in the home 
market, but at the same time the firm’s over- 
seas organisation is being expanded so that, 
eventually, of the newer and lighter 
products will steadily develop. The new factory 
is receiving keen support from the local authori- 
ties and trades unions, as it will play a big part 
in the reduction of unemployment in the area, 
and do much to absorb the amount of skilled 
labour which is becoming available with the 
cessation of the armament programme. 


sales 








Experiments on Coking 
Practice 


A REPORT entitled ‘‘ Experiments on Cok- 
ing Practice,” has just been issued by the 
Fuel Research Station of the Department of 
Scientific and Industrial Research, and can be 
obtained from H.M. Stationery Office, price 
4s. net. It provides information of value to the 


cularly to those undertakings which are faced 
with the need to instal new batteries of coke- 
ovens. The objects of the investigation under- 
taken were to obtain precise information on the 
influence of the coal selected, the design of oven, 
and the methods of operation on the quality 
and character of the coke produced, and the 
suitability of such coke for metallurgical 
purposes. It was intended to carry out com- 
parative tests with six different coals in six 
commercial installations of coke-ovens of 
differing types, but owing to the war, it was 
possible only to complete tests with three of the 
coals. ‘The selected coking coals were obtained 
from South Yorkshire, Durham and South 
Wales, and of the six coke-oven installations, 
two were in Durham, and one each in Yorkshire, 
Lincolnshire, Scotland and South Wales, The 
ovens were operated under the control of the 
coke-oven managements in accordance with their 
own experience, and complete records were 


heralded usually by the advent of a storm, 
although it has been known to develop under 
relatively calm conditions. It has been estab- 
lished that this movement of water is related to 
weather disturbances originating perhaps 2000 
miles away. The importance of establishing the 
origin of the disturbances derives from the 
necessity for ensuring that the model simulates 
the disturbances in the correct way. Tle model 
occupies the floor space of a building, 53ft. by 
42ft., and reproduces to the minutest detail the 
whole of Table Bay, as far north as Robben 
Island, Blaawberg Strand, the Milnerton Beach, 
Woodstock, and the whole of the harbour area. 
The time scale is determined solely by the ratio 
of the horizontal and vertical scales and the 
known speed of a wave in water. Thus while 
the model reflects water movements in minia- 
ture, the time factor is increased 100 times. 
For instance, an event which takes place in five 
minutes in nature occupies three seconds when 


made of the conditions of operation. 


waste heat oven. Special precautions were taker 


supplied to each oven, and the cokes obtainec 
were subjected not only to the usual physica 


suitability of the cokes for foundry use. 
following trends were noted. 


reduce its strength. The coke 
narrowest oven was exceptionally large. 
experiments indicate no _ orderly 
vity on the other. 


carbonised than by the condition of coking. 
addition to 


tion on their internal structure. 








South African Engineering 


Notes 
(By our South African Correspondent) 


Union Manufacturing Industries 


The engineering industry and manu- 
facturers of metalware face a more serious 
shortage of special steels than has been the case 
for some time, Delivery dates of supplies from 
the United States of America are problematical 
owing to the incidence of the recent strikes in 
the American steel industry, while Britain is at 
present an unlikely supplier of large quantities, 
as the advancement of reconversion programmes 
is absorbing most of the current output of the 
English mills. Supplies of Iscor steel are being 
extensively used wherever possible, but the 
range of locally made steels is not yet sufficient 
to meet all foundry requirements. Despite this, 
all branches of the industry remain busy, 
although some reductions in outlay to conserve 
supplies have been made in face of rising 
demand. 


Progress with the “ Range ’’ Problem 


Encouraging progress towards a solu- 
tion of the problem of ‘‘ range” in Table Bay 
docks is being made by the South African Rail- 
ways and Harbours engineers. As reported 
earlier in the year, they are engaged on research 
with a remarkable model of Table Bay and the 
docks capable of reproducing in miniature the 
water conditions that cause “ range.’’ In Table 
Bay harbour the movement of water known as 
‘range action ’’ occurs on a scale of any signi- 
ficance on only about fifteen days every year. 
This is the average of the last five years, which 
include one of the very worst years experienced 
during the last half-century. ‘‘ Range” action 
manifests itself as a surge of water to and 





coke-oven and metallurgical industries, parti- 





fro through the entrance to the docks, and is 


to ensure that the same quality of coal wsa 


and chemical tests, but also tested by X-Ray 
crystallographic methods, while some tests were 
also carried out in a small cupola, to assess the 
The} African steel industry, has recently been com- 
Increased rates | pleted. 
of coking appear to reduce the size of coke and to 
from the 
The 
relation} agreement, the 
between width of oven or rate of heating on the 
one hand, and coke abrasion indices or reacti- 
Coke reactivity appears te | disposal. 
be governed more by the nature of the coal 
In] assistance and information to assist the Union 
tables and charts of the results 
obtained, the report includes a large number of 
photographs of samples of the cokes, and of 
sections specially prepared to provide informa- 


Four of | reproduced on the model Electrically operated 
the ovens were of the vertical flue regenerative | paddles are used to reproduce the movements of 
type, one has horizontal flues, and one was a 


the sea. 
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1 Steel Industry Agreement 


l A far-reaching agreement, under which 
the practical experience, technical knowledge, 
patents and secret processes of big British steel 
interests will become available to the South 


Although the South African steel 
industry has made good progress, it has been 
hampered by lack of facilities for experimental 
work and research. Under the new long-term 
whole organisation of the 
English Steel Corporation, with Vickers, Ltd., 
and its forty-odd subsidiaries, will be at its 
The agreement provides that the 
English Steel Corporation shall supply technical 


Steel Corporation (S.A.) in the production of tool 
alloy and special carbon steels and the manufac- 
ture of steel castings and forgings. British 
experts will come to South Africa and the 
Union will be able to send some of its engineers 
to be trained by the English corporation. In 
return, the Union Steel Corporation will con- 
tribute a portion of its profits toward the cost 
of research. The agreement was suggested by 
the need for Empire co-operation in steel pro- 
duction during the war. It sets a new pattern 
for co-operation and mutual assistance very 
different from the cartel system. 


Importance of Cape Route 


Naval experts in Cape Town have been 
discussing the implications of the British 
decision to evacuate Egypt and the effect on 
the Cape route. It is generally agreed that as the 
British Navy will have to establish another Navy 
base in East Africa, and that the Cape route will 
benefit greatly by additional shipping. It is 
thought unlikely that the warships in transit 
from Britain to East Africa would make as 
much use of the Suez Canal as in the past, 
especially if there were no dockyards at Alex- 
andria and the longer passage via the Cape 
would have many things in its favour. It is 
presumed that Mombasa and Zanzibar will be 
alternative ports for the establishment of a 
naval headquarters. 


£1,000,000 S.A.R. Project at Germiston 


More than £1,000,000 is now being 
spent to increase the efficiency of Germiston 
railway station, which handles more than 700 
trains every twenty-four hours, and rates as 
South Africa’s most important junction. Up 
to the present Germiston has had only three 
main platforms for suburban and main line 
services, with the result that some delays have 
been inevitable. The improvements being 
introduced include the building of three more 
platforms, the remodelling and extension of 
an existing platform and the building of three 
satellite marshalling yards. Mechanical work- 
shops to cope with increased truck repair and 
maintenance work, together with a new coal 
bunker, and a number of cattle kraals are to be 
made available. 
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The Divisional Coal Boards 

The National Coal Board, which is 
in process of setting up its organisation for 
taking over and running the coal industry of 
this country, has announced the appointment 
of four of the eight full-time divisional boards 
through which the coalfields will be adminis- 
tered. They are those for the Scottish division, 
of which the Earl of Balfour is chairman ; 
Northern division (Durham, Northumberland 
and Cumberland), of which Mr. H. O. R. 
Hindley is chairman; West Midlands division 
(North and South Staffordshire, Cannock Chase, 
Shropshire and Warwickshire), of which Sir 
Ben Smith is chairman; and South Eastern 
division (Kent), of which Paymaster Rear- 
Admiral H. R. M. Woodhouse is chairman. 
The constitution of the Boards for the South- 
Western, North-Eastern, East Midlands, and 
North-Western divisions will be announced 
later. 

These divisional boards will eventually 
replace the regional organisations of the 
Ministry of Fuel and Power. They will have the 
fullest authority and initiative consistent with 
the statutory responsibility of the National 
Coal Board. Their first task will be to set up 
their own organisation in order to be ready to 
assume their responsibilities by the vesting date 
on which the ownership and operation of the 
coal mines will be transferred to the National 
Coal Board. The present divisions are to be 
further split up into areas and sub-areas, which 
will beadministered bysubordinate organisations 
responsible to the divisional boards. 

The National Coal Board has selected the 
chairmen of the divisional boards from outside 
the coal-mining industry, but leading men from 
within the industry have been appointed to 
serve as deputy chairmen, production, labour, 
finance and marketing directors. 


Reconversion and Incentives 
The first post-war issue of The District 
Bank Review has just been published, and 
comments in some detail on the various pro- 
blems of industrial conversion which this 
country is now facing. 

The review says, for instance, that, since 
reconversion implies a race against time, 
nothing should be allowed to stifle incentive, 
and in this the size of the wage packet—oppor- 
tunities for spending apart—is the most 
important factor. But the question is raised as 
to whether our present system works smoothly 
towards that end, for, whilst skilled workers are 
on time allowance and unskilled labour is on a 
flat rate regardless of output, they are, never- 
theless, mutually dependent, and it therefore 
seems possible that one may hold the other up 
in performing a finished job. 

Individual costing, the review continues, 
with its careful assessment of wages and bonus 
for each item of production, may seem efficient 
because of its exactitude, but appears less prac- 
ticable when applied to components of larger 
units, and particularly to the heavy machinery 
for which industry waits to-day. That one of 
these machines may have hundreds of com- 
ponents is sufficient to indicate that team work 
is the key to efficiency and quickness in com- 
pleting the larger task. Everything therefore 
should aim at team incentive, and it is here 
that individual costing does not play an effec- 
tive part. Granted that components can be pro- 
duced economically and quickly, the system 
fails to co-ordinate production throughout all 
stages of assembly to completion. 

To remedy these shortcomngs, the review 
thinks that some new inducement to group 
workers seems to be required which puts a 
premium on unity of action; in short a team 
bonus. It is remarked that, contrary to the 


usual practice associated with individual cost- 
ing, this would call for a settled price to be 
agreed in advance for a given finished job, and 
the estimate should provide not only for a bonus 
on completion which would be shared out among 
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all the workers in ratio to their individual basic 
rates, but also for its upward adjustment if the 
contract runs ahead of schedule. It is suggested 
that this bonus should apply to as comprehen- 
sive a team as possible, for this would not only 
mean that the workers engaged would have it 
within their power to complete the whole job, 
but would also help to ensure the pooling of 
duties, since in the common objective of time 
saving workers would more readily undertake 
any task and not merely confine themselves to 
their own particular work. 

The review adds that to omit from the fore- 
going suggestion any reference to the trade 
unions might well lead to some raising of the 
eyebrows, but the urgency of reconversion 
demands participation of employee as well as 
employer, and provided rationalisation com- 
bines increased output with better pay, there 
is good reason for expecting labour to make its 
contribution. Doubtless, the issue will turn on 
an equitable price for the finished job, and, if 
this is something about which agreement is not 
easy, both management and labour should be 
able to submit the matter to arbitration. 


Employment and Unemployment Statistics 
The latest statistics issued by the 
Ministry of Labour show that in the month of 
July the working population of Great Britain 
is estimated to have decreased by 113,000 (men 
50,000 and women 63,000). The total working 
population (19,031,000) at the end of July was, 
however, greater than at mid-1939 by 365,000 
(140,000 men less and 505,000 more women). 

The number of people employed in industry 
in July was 17,070,000 (11,716,000 men and 
5,354,000 women) which was approximately 
850,000 below the figure recorded at mid-1939. 
In the first seven months of 1946, the intake 
from demobilisation exceeded net losses from 
other causes, resulting in an increase of 1,100,000 
in the number employed in industry. Those 
employed in July on the manufacture of equip- 
ment and supplies for the forces numbered 
649,000 compared with 3,887,000 at mid-1945, 
and 1,270,000 at mid-1939, and it is stated that 
a further reduction of 149,000 is to be made by 
the end of this year. In home civilian industries 
and services and manutacture for export, there 
were 16,421,000 employed in July, a number 
which is said to be about 500,000 below the 
normal pre-war level. 

The statistics also show that on August 12th 
there were 363,721 insured persons registered as 
unemployed, compared with 359,334 so regis- 
tered on July 15th. This total includes 45,581 
married women, some of whom are probably 
retiring from industrial employment, and 34,652 
ex-Service personnel who had had no employ- 
ment since leaving the forces. In addition, 
there were on the unemployment registers at 
August 12th, 18,720 uninsured persons, includ- 
ing 12,478 boys and girls under sixteen who had 
not entered employment. 


World Trading Conditions 

The British Engineers’ Association held 
a luncheon meeting at the Waldorf Hotel, 
London, on Thursday, September 12th, when 
Mr. C. P. Lister addressed a large company on the 
subject of future trading conditions in the world’s 
markets. Mr. Lister, who is chairman of the 
B.E.A. export committee, is ‘chairman of R. A. 
Lister and Company, Ltd., and a member of the 
industrial advisory panel of the Finance 
Corporation for Industry. He has just com- 
pleted a world tour during which he has investi- 
gated the condition of markets for the products 
of British capital equipment engineers in Egypt, 
India, Ceylon, Australia, New Zealand, Canada, 
U.S.A., and Mexico. 

After a survey of present conditions in these 
countries, Mr. Lister observed that our financial 
position demanded that directly or indirectly 
the purchases of the United Kingdom must be 
paid for largely by our exports, so that as we 
must try to recapture our position as a world 











buyer, we must be certain of ensuring that by 
our efforts we could deliver the exports required, 
Mr. Lister said that wherever he had been hy 
found a genuine respect for Britain and th 
British and a genuine respect for the quality 
of our products and the integrity of our methods. 
He was convinced that only by the individual 
and collective effort of every citizen could the 
rehabilitation of the economic and financial 
position of this country be secured. The 
opportunity was before us, especially, Mr. 
Lister concluded, where world markets wer 
concerned. 


Iron and Steel Production 
Figures relating to the production of 
iron and steel in the United Kingdom during 
the month of August were published at the end of 
last week, and from them it may be seen that th: 
average weekly output of steel ingots and cast- 
ings was 225,900 tons, representing an annua! 
rate of 11,747,000 tons compared with an annual 
rate of 9,465,000 tons in August of last year. In 
both years production in August was affected 
by holidays. The weekly average output of pig 
iron was 145,300 tons, representing an annual 
production rate of 7,558,000 tons compared with 
an annual rate of 6,358,000 tons at the same tim 
last year. 
Exports of iron and steel in the first seven 


months of this year were at the annual rate of 


2,552,600 tons compared with 1,959,400 tons 
for the whole of the year 1938. The total 
amount of iron and steel exported from this 
country in July, 1946, was 242,900 tons. 
Deliveries of finished steel from the works for 
direct export showed an appreciable declin 
during July following the reduced allocation for 
the third quarter. 
Wages and Hours 

The preliminary agenda of the sevent y- 
eighth annual Trades Union Congress, which 
is to open at Brighton on October 21st, contains 
several resolutions from affiliated unions on thx 
subject of wages policy and working hours. 

One such resolution proposes the formulation 
by the T.U.C. general council of a national 
minimum wages policy in order to secure a more 
equitable distribution of the national income. 
Another resolution—from the Amalgamated 
Engineering Union-—suggests that early con- 
sideration be given to the definition of a 
minimum rate, relating to human minimum 
needs, for men and women in all industries and 
professions, and a somewhat similar resolution 
regarding the formulation of a national wage 
policy has been tabled by the Association of 
Supervisory Staffs and Engineering Technicians. 

The National Union of Vehicle Builders is 
asking the Congress to declare the present 
method of arriving at wage rates to be out of 
date, and proposes that the general council, in 
conjunction with the Ministry of Labour, should 
establish a minimum scale consistent with the 
present cost of living, upon which all agreements 
should be based, and that such minimum scale 
should be covered by legislation. Yet another 
resolution relates to the delay in securing con- 
sideration of trade union claims by National 
Joint Industrial Councils, and it is proposed that 
the T.U.C. should press for legislative enact- 
ments ensuring that all claims should be 
adjudicated upon in a specified time. 

Several resolutions are on the agenda from 
unions supporting the T.U.C. general council’s 
policy of the forty-hour week in all industries. 
The United Patternmakers’ Association urges 
that efforts should be made to secure early 
implementation of the forty-hour week and two 
weeks’ holiday with pay for all employed 
persons. The Transport and General Workers’ 
Union is putting forward a proposal that the 
T.U.C. general council should make immediate 
representations to the Government for legisla- 
tion empowering the Minister of Labour to 
require industries to negotiate agreements 
giving -effect to the principle of a forty-hour 
week, 
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French Engineering News 


(From our French Correspondent) 
Paris, Sept. 18, 1946. 


l‘orty per cent of the French Merchant Navy 
is soon likely to be composed of ‘‘ Liberty ” 


ships. Under the terms of the Washington 
agreement France has bought seventy-five 
“Liberty”? ships from the United States 


Government at an average price of £140,000 
Although France is under no illusions as 
to the peacetime qualities of the ships, it is 
realised that if pre-war French tonnage is to be 
maintained, 2,500,000 tons must be bought or 
built at regular intervals during the next five 
years. Since France has no more than forty-six 
ships with a total tonnage of 210,000 under con- 
struction, she must, for economic reasons, launch 
a construction programme of at least 500,000 
tons a year for the next five years. The 
‘ Liberty ”’ ships are slow, their 10 knots com- 
paring unfavourably with modern 15 to 18-knot 
vessels now being produced, and their construc- 
tion makes maintenance an expensive task. 
Above all, in three or four years’ time they will 
have only scrap value, but they will meantime 
help to bridge a dangerous gap. Before the 
war, the French merchant fleet was one of the 
oldest in the world. By the end of the war only 
about | million tons in all remained, and these 
vessels very worn. Apart from the 
‘“ Liberty ’ ships, France has bought a further 
205,000 tons of foreign vessels, and sixty-nine 
ships, totalling 280,000 tons, are being con- 
structed in foreign yards for delivery before the 
end of 1947. A measure of State control is to 
be introduced into the industry, which will 
encourage the introduction of modern tech- 
nique. Plans will be produced for the standard- 
ised production of hulls, engines and auxiliaries. 
Since France’s economic programme will not 
permit large-scale orders with foreign yards, she 
intends to push home production to its limit. 


each. 


were 


* ~ * 

Preliminary work has started on working the 
widespread seams of uranium which have been 
discovered throughout the Massif Central. Some 
of the deposits have been known and recognised 
for some time, but have never been exploited. 
Specialists have expressed little surprise over 
the new discoveries, since apparently rocks 
throughout the region have primary minerals of 
the pitehblende type among the mass. First 
traces of uranium were found at the beginning 
of the nineteenth century north of Creusot, but 
as the town was little known the deposits were 
named “‘autunite,” after the name of the town 
\utun. For many years the mineral has been 
used to cover with a green-yellow 
fluorescence. The minerals available in France 
will not, it is believed, completely replace those 
available in Madagascar, where seams containing 


glasses 


up to 28 per cent uranium oxide have been 
found. 
* - 7. 

The third National Congress of French 
Organisation was held in Paris from Sept- 
ember 16th to 19th. The object of the 
body is to spread information on methods, 


discoveries and studies concerning the organisa- 
tion of work. The study sections will examine 
general organisation of firms; the human 
aspect of work; the organisation of technical 
ind manufacturing services ; commercial and 
store services ; agriculture and food industries ; 
administrative servites ; and political adminis- 
tration. 
* * » 

The Seine is to be allowed to drain to its 
natural level for three days to enable bridge 
and quay supports to be inspected. It was 
originally intended to grant eight days for this 
work, but the consequent disruption of industry 
caused a change in the plan. Normally, 
locks guarantee a minimum depth of 3-20 
metres of water. Actual repairs will have to be 
done when the Seine has resumed its normal 
level, as the river is too important for navigation 
purposes to be out of commission for long. The 


more costly methods of repair employing divers, 
soundings and 
used. 


coffer dams will have to be 


Notes and 


Rail and Road 


NEW VEHICLE REGISTRATIONS.—-There were 8963 
private motor-cars registered for the first time in 


Great Britain in the month of June. In the same 
month, 301 hackney carriages and 6729 goods 


vehicles of all descriptions were registered. 

L.M.S. Tecunicians Visitinc  U.S.A.—Five 
London, Midland and Scottish Railway engineering 
and signalling experts have left for the United 
States on a two-months’ tour to study the latest 
technical developments on American railways. 
Mr. W. K. Wallace, chief civil engineer of the 
L.M.S., is the senior member of the party. 

S.R. O1L-BuRNING LocoMotTrivEs.—W ork has now 
started on the 110 engines included in the Southern 
{ailway Company’s programme for conversion from 
coal to oil burning as directed by the Minister of 
Transport. Among them are twenty of the latest 
‘** West Country ”’ class. Other types included are 
as follows :—Sixteen * N.15,” and ** H.15”’ express 
passenger ; thirty-four “* N. and U.” mixed traffic ; 
ten ‘* D.15” passenger; and thirty * L.11”’ and 
“'T.9” mixed traftic and passenger. The conver- 
sion of these engines, which on their average mileage 
would consume 70,000 tons of coal per annum, will 
be carried out in the company’s works at Eastleigh 
and Ashford. The amount of oil required to run the 
same mileage is 60,000 tons. Work is also in hand on 
oil fuelling depots at Eastleigh for fifty-eight engines, 
at Exeter for thirty-seven, and at Portsmouth for 
fifteen. 


Drivinc Tests.—-The Minister of Transport 
has announced that he is making preparations 
for the resumption, in the autumn, of driving 


tests for motorists, and has appointed Mr. J. H. 
Rolt as his chief driving examiner. The duties 
of the chief examiner will be to advise the appro- 
priate administrative officers of the Ministry 
of the practical steps which are necessary to carry 
out such tests as may be determined; to advise 
on the training of the examiners and the organisa- 
tion and arrangements for the tests, and to secure 
the maintenance of a common standard of testing 
throughout the country. The Minister also 
proceeding with the appointment of supervising 
driving examiners in the eleven traffic areas 
throughout the country, together with additional 
supervising driving examiners in the London 
traffic area, and for Scotland, with headquarters 
at Aberdeen 

L.M.S. Train Sear Booxine.—The London, 
Midland and Scottish Railway has announced that 
from October 7th, advance reservation of train seats 
is to be restored to the following L.M.S. Anglo- 
Scottish expresses :—From London (Euston) 10 a.m. 
to Glasgow (Central), weekdays and Sundays ; 
10.8 a.m. (weekdays) to Perth ; 1.15 p.m. (weekdays) 
to Glasgow (Central); from Glasgow (Central) to 
Euston: 10 a.m.and 1.15 p.m. weekdays; 10 a.m. 
and 11.30 a.m. Sundays; from Perth: 8.50 a.m. 
(weekdays) to Euston. On the principal boat 
expresses between Euston and Holyhead, Heysham, 
and Stranraer and vice versa, seats will be bookable 
in advance at terminal stations as from October 7th, 
1946, by all passengers, whether making through 
journeys to or from Ireland, or not. Seats will be 
reservable at one shilling each, but cannot be booked 
by telephone or telegram, nor can reservations be 
made for passengers joining at intermediate stations. 


is 





Air and Water 


L.M.S. CiypeE Suips.—Three of the London, 
Midland and Scottish Railway’s Clyde ships have 
been sold for breaking up following their return from 
war service. They are the paddle steamers ** Queen 
Empress,” built in 1912 by Murdoch and Murray ; 
‘Eagle ILI,” built in 1910 by Napier and Miller, 
and ‘“ Duchess of Rothesay,’’ built in 1895 by 
J. and G. Thompson. 

AIRCRAFT DiIsPLAY FOR BustNEss MEN.—By 
permission of the Ministry of Supply, and with the 
approval of the Society of British Aircraft Con- 
structors, the West London Aero Club is organising 
a display of aircraft at White Waltham Airfield, 
near Maidenhead, on Saturday, September 28th, 
from 2.30 to 6.30 p.m. Types of aircraft suitable 
for business use will be shown, including passenger 
types from two to twenty seats and freight carriers 
with payloads from 300 lb to 9 tons. In addition to 
new types to be shown by aircraft builders, there 
will be displayed a number of aircraft already 
owned and operated by commercial houses. The 
display will not be open to the general public, and 
admission will be by invitation or on presentation 





of a business card. 





Memoranda 


——<——————— 


Miscellanea 


MINERS’ WELFARE CoMMISSION.—The Minister of 
Fuel and Power announces that he has appointed 
the following persons to constitute the Miners’ 
Welfare Commission in succession to the Commission 
whose members vacated office on the passing of the 
Coal Industry Nationalisation Bill :—Lord Citrine, 
Chairman; General Sir Ronald Adam, Bart., Mr. 
J. Bowman, Mr. A. M. Bryan, B.Sc., M.I. Min. E., 
Professor E. L. Collis, Mr. W. J. Drummond, Mr. 
J. A. Hall, Miss M. Herbison, Mr. A. L. Horner and 
Mr. A. H. M. Jackson. 


PURCHASING OFFICERS’ ASSOCIATION.—The annual 
general meeting of the Purchasing Officers’ Associa- 
tion was held in Birmingham on September 14th, 
when Mr. P. T. Appleby of John Harper and Co., 
Ltd., was elected president for the year 1946-47. 
The retiring president, Mr. H. Robinson, presented 
the annual report, drawing special attention to the 
creation of an education and training scheme. He 
said that the purchasing officer had now established 
his place in industry, and that the Association would 
continue to apply itself to the betterment of the 
status and standards of the profession and those 
engaged in it. 

AGRICULTURAL MAcCHINERY.—The Ford Motor 
Company, Ltd., and Ransomes, Sims and Jefferies, 
Ltd., of Ipswich, have announced that they have 
entered into a working arrangement for the pro- 
vision of mounted implements which will operate 
exclusively with the Fordson “ Major” tractor. 
The two companies say that, appreciating the grow- 
ing demand for hydraulically-operated implements 
of the mounted type, it will be their joint endeavour 
to provide a range of implements of high perfor- 
mance and quality, and that the technical and 
manufacturing resources of each company have 
been placed at the disposal of the other, to ensure 
the closest collaboration. 


‘* GROUNDLIGHT ON SoutH Arrica.’’—A booklet, 
entitled ‘‘ Groundlight on South Africa,” is the first 
of aseries for business men which has been produced 
by British Overseas Airways Corporation, in con- 
junction with the British Bulletin of Commerce, 
for the benefit of British exporters. Basic informa- 
tion about the country, the sort of place it is, the 
kind of people, the way they live, the things South 
Africa trades in and the kind of things she wants to 
buy are given in detail. The booklet is illustrated 
with photographs, maps and diagrams, and also 
contains several statistical tables of trade and 
industrial development. ‘ Groundlight on South 
Africa ’’ can be obtained free of charge by senior 
executives on application to the Publicity Con- 
troller, British Overseas Airways Corporation, 20, 
Berkeley Square, London, W.1. 


THe Late Mr. Wm. Hamitton.—We learn 
with regret of the death on August 28th, at Monk- 
seaton, of Mr. Wm. Hamilton, Manager of the 
North-East Coast branch office of G. and J. Weir, 
Ltd., Glasgow. Mr. Hamilton, who was seventy 
years of age, was a native of Campbeltown and 
received his early engineering training with Lobnitz 
and Co., Ltd., Renfrew. He joined G. and J. 
Weir, Ltd., in 1901, and after experience in various 
departments of the Works and outside staff, 
went to Newcastle in 1904 to assist the Company’s 
representative on trials, etc. He remained on 
the North-East Coast, and in 1912 was appointed 
to take full charge of the Neweastle office. Mr. 
Hamilton was a Vice-President of the Institute 
of Marine Engineers, a member of the Scottish 
and North-East Coast Institutions of Engineers 
and Shipbuilders, and an associate member of the 
Institution of Naval Architects. 

INSTITUTE OF METALS LUNCHEON.—At the con 
clusion of the autumn meeting in London, the 
Institute of Metals gave a luncheon at the Connaught 
Rooms on Wednesday of last week. The president. 
Colonel P. G. J. Gueterbock, was in the chair, and 
the function was attended by a large company 
of members and their guests. The Hon. R. M. 
Preston, past-president, proposed the toast of 
‘“The Guests,” to which response was made by 
Mr. Oliver Lyttelton, who spoke of technical and 
scientific progress and of its influence upon the 
business world of to-day. The toast of the ** Institute 
of Metals,”” was proposed by Sir Charles Darwin, 
F.R.S., director of the National Physical Laboratory, 
who dwelt mainly upon the new interest in metal- 
lurgy which must come about with the growing 
interest in the subject of atomic energy. Metals 
were, he said, of vital importance in the machinery 
necessary for the production of atomic energy. 
Acknowledgment of the toast by the president 
concluded the proceedings. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held-should be clearly stated. 





Chemical Society 

Thursday, Oct. 3rd.—Burlington House, Piccadilly, W.1. 
‘“The Crystal Structure of Pyrene: A Quantitative 
X-Ray Inv estigation, ” J. M. Robertson and J. G. 
White ; and ‘ ‘The | Redistribution and Desorption 
of Absorbed Gases,” by R. F. Barrow, C. J. a 
J. E. Davoud, C.’ N. Hinshelwood and L. 
Staveley. 7.30 p.m. 

Lhursday, Oct 17th.— ‘Burlington House, Piccadilly, 
W.1. * Pyrazine Derivatives,” R. A. Baxter, G. T. 

Newbold and F. S. Spring; ‘‘ Researches on Acety- 

lenic Compounds. Acetylenic Hydroxy-Acids and 

their Reactions,’ L. J. Haynes, E. R. H. Jones and 

M. C. Whiting. 7.30 p.m. 


Diesel Engine Users Association 


Thursday, Oct. 17th.—Caxton Hall, Westminster, 8.W.1. 
* Filtration,’ C. G. Vokes. 2.30 p.m. 
Institute of Economic Engineering 
Friday, Oct. 11th.—Cowdray Hall, Henrietta Place, W.1. 
*“My Visit to Germany: Investigation of Time 
Study and Motion Study Developments on the 
Continent,’’ Professor Meyenberg. 7 p.m. 


Institute of Fuel 
Tuesday, Oct. 8th.—Central Hall, Westminster, S.W.1. 
Melchett Lecture by Sir James Chadwick. 6 p.m. 


Institute of Marine Engineers 
— Sept. 28th.—Visit to John I. Thornycroft and 
, Ltd., Reading. 

Teen. Oct. 8th.—85, Minories, E.C.3. ‘ Notes on 
Steam Jet Refrigeration for Marine Purposes.”’ W. 
Sampson. 5 p.m. 

Saturday, Oct. 19th.—Visit to J. and E. Hall, Ltd., 
Dartford. 


Institution of Automobile Engineers 
Tuesday, Sept. 24th—BrrMIncHAM SecTIoN: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. General meeting. 6.45 p.m. 
Thursday, Oct. 17th.—WESTERN CENTRE: Grand Hotel, 


Bristol. Annual general meeting. 7 p.m. 
Institution of Civil Engineers 
vhursday, Sept. 26th.—Great George Street, West- 
minster, S.W.1. Parsons Memorial Lecture, 


““Recent Developments in Optical Glass Manu- 
facture,”’ Sir Hugh Chance. 5.30 p.m. 


Institution of Electrical Engineers 
Saturday, Sept. 21st.—S. Miptanps STUDENTS: Visit to 
the works of Birmetals, Ltd., Woodgate Works, 
Birmingham, 23. 9a.m. 
Thursday, Oct. 3rd.—Savoy Place, Victoria Embankment, 
W.C.2. Presidential address by V. Z. de Ferranti. 
5.30 p.m. 


Institution of Factory Managers 
Wednesday, Oct. 2nd.—Mtptanp BrancH: Queen’s 
Hotel, Birmingham. ‘The Different Problems 
Arising in the Management of Small and Large 
Factories,” C. R. Jordan. 7 p.m. 


Institution of Mechanical Engineers 


To-day, Sept. 20th—E. Mtptanps Brancu: Univer- 
sity College, Nottingham. Address by Colonel 
J. M. Dickson. 7 p.m. SOUTHERN GRADUATES: 
R.A.E. Technical School, Old Post Office, Farn- 
borough. ‘‘An Approach to Research Problems 
in Aeronautical Engineering,’’ Captain J. Morris. 

p-m. 

Thursday, Sept. 26th.—N. WrsTERN Brancu: Engi- 
neers’ Club, Albert Square, Manchester. ‘‘ Heavy 
Machine Tools: Their Requirements and Accuracy,” 
J. H. Rivers. 6.45 p.m. 

Thursday, Oct. 3rd.—YoRKSHIRE BrancH: Hotel 
Metropole, Leeds. ‘‘ Some Notes on a Superimposed 


High-Pressure Power Plant,’ T. H. Carr. 7 p.m. 
Thursday, Oct. 17th—YoORKSHIRE BRANCH: Royal 

Victoria Station Hotel, Sheffield. ‘‘Some Aspects 

of the Ventilation of Factories,” R. Poole. 7 p.m. 


Institution of Mining and Metallurgy 

Wednesday, Sept. 25th.—Visit to the Anhydrite Mine, 
Sulphuric Acid Plant and Sulphate Plant at Billing- 
ham, Co. Durham. 

T hursday, Oct. 17th.—Burlington House, Piccadilly, W.1. 

Anglo- American Magnesium Production,” P. L. 

Teed; and ‘“ An Experimental Investigation of the 
Effects of High Temperatures on the Efficiency of 
Workers in Deep Mines,” A. Caplan and J. 
Lindsay. 5p.m. 


Institution of Naval Architects 
Tuesday, Wednesday anc Thursday, Sept. 24th, 25th and 
26th.—Glasgow Autumn Meeting. 
Institution of Post Office Electrical Engineers 


Monday. Oct, 7th.—Institution of Electrical Engineers, 
Savoy Place, W.C.2. ‘“‘ Piezo-Electric Quartz and 


Institution of Production Engineers 


Monday, Oct. 7th.— YORKSHIRE SECTION: Hotel Metro- 
ole, Leeds. ‘‘ Dielectric and Induction Heating,” 
=. May. 7 p.m. 

Tuesday, Oct. 8th.—Drrsy SuB-SeoTion: Art School, 
Green Lane, Derby. ‘‘ Power Samas Accounting 
Machines,” F. G. England. 6.45 p.m. 

Wednesday, Oct. 9th.—LUTON AND DISTRICT SECTION : 
Central Library, Luton. ‘‘ The Rubber Bolster and 
its Application,” G. H. Parlor. 7 p.m. 

Friday, Oct. 11th.— MANCHESTER SECTION: Mechanics’ 
Institute, Crewe. ‘‘Machine Tool User’s Diffi- 
culties,” H. Porter. 7.15 p.m. N. EASTERN SEc- 
TION: Technical College, Sunderland. ‘* Manage- 
ment and Production Technique Applied to the 


Small Engineering Industries,” R. Mann. 
6.30 pm. N. Eastern Grapvuates: Neville 


Hall Mining Institution, Newcastle-upon-Tyne. 
Film evening. 6.30 p.m. 

Thursday, Oct. 17th.—-Guascow Section: Institution 
of Engineers and Shipbuilders in Scotland, 39, 
Elmbank Crescent, Glasgow, C.2. ‘‘A Report on 
Management Methods,” L. Clayton. 7.30 p.m. 

Friday, Oct. 18th.—WesTERN SEecTION: Grand Hotel, 
Bristol. ‘‘ Observations and Views on Heavy 
German Industries,’’ H. P. Budgen. 6.45 p.m.— 
E. Counties Section: Electric House, Ipswich. 
‘Surface Finish in Practice,” D. Galloway. 
7.15 p.m. 

Saturday, Oct. 19th.—YORKSHIRE GRADUATES: Visit to 
the works of John Lund, Ltd., Cross Hills, near 
Keighley. 2.30 p.m. 

Tuesday, Oct. 22nd.—WoOLVERHAMPTON SECTION: Wise- 
more Schools, Walsall. ‘‘ The Fundamentals of Fine 
Measurements,” J. Loxham. 7 p.m.—N, EASTERN 
Section: Neville Hall, Newcastle-on-Tyne. ‘‘ Pro- 
duction Engineering in Shipyards,’ J. Botwright. 
6. 30 p.m. 

Thursday, Oct. 24th.—LonpoN SeEctTIon : Institution of 
Mechanical Engineers, Storey’s Gate, St. James’s 
Park, 8.W.1. ‘ Plain Bearing Design and Applica- 
tion,” W. H. Tait. 6.30 p.m. 


International Technical Congress 


Saturday, Sept. 21st.-—-International Technical Congress 
in Paris. 


Junior Institution of Engineers 

Friday, Oct. 4th.—39, Victoria Street, S.W.1. ‘ Low 
Temperature Insulation.” A.Cooper. 6.30 p.m. 
WESTERN Group: Merchant Venturers Technical 
College, Unity Street, Bristol. Annual general 
meeting. 7.30 p.m. 

Friday, Oct. 11th.—39, Victeria Street, S.W.1. ‘‘ Engi- 
neering Aspects of Atomic Energy.” H. Chatley- 
6.30 p.m. 


Monday, Oct. 14th.—_-N. WESTERN SEcTION: Manchester 


Geographical Society 16, St. Mary’s Parsonage, 
Manchester. ‘“‘ Light and Colour.”’ L. H. A. Carr. 
7 p.m. 


Wednesday, Oct. 16th.—SHEFFIELD SEcTION: Lecture 
Room, Leeds University. ‘‘Steel and the Engi- 
neer.”” A. Roebuck. 7 p.m. 

Friday, Oct. 18th.—39, Victoria Street, S.W.1. 

heric Railways.” L. P. Walter. 6.30 p.m. 
HEFFIELD SECTION: Metallurgical Club, West 
Street, Sheffield. ‘‘The Schneider Air Contests.” 
E. Scott. 7 p.m. 


Manchester Association of Engineers 


Wednesday, Sept. 25th.—Visit to the works of A. V. Roe 
and Co., Ltd., Woodford, Cheshire. 2.30 p.m. 


** Atmos- 


Newcomen Society 
Wednesday, Oct. 9th. —Science Museum, South Kensing- 
ton, 8S. W.7. “ Engineering i in Cornwall before 1775, 
T. R. Harris. 5.30 p.m. 


Royal Statistical Society 
Thursday, Sept. 26th._-SHEFFIELD Group: Royal 
Victoria Station Hotel, Sheffield. “‘ What Statistics 
Can Do in Industry that Other Methods Cannot 
Do,” A. W. Swan. 6.30 p.m. 
Friday, Oct. 4th.—I. onDon GROUP : 
Service Bureau, 2, Savoy Hill, W.C.2 
in America,” M. Milbourn. 6.30 p.m. 


Sheffield Metallurgical Association 


Tuesday, Oct. 1st.— 198, West Street, Sheffield, “The 
Education Committee and Technical Recenter 
Future Developments,” J. H. Bingham. 6.30 p.m. 


E.L.M.A. Lighting 
“ Statistics 


Stephenson Locomotive Society 
Saturday, ig I 21st.—Visit to Cowlairs works and running 
shed, L.N.E.R. 
Saturday, Oct. “th. —ScorrisH CENTRE : 
rant, Union Street, Glasgow. 
meeting. 3 p.m, 
Saturday, Oct. 12th.—N. Eastern CENTRE: Central 
Methodist Church Hall, Ridley Place, Newcastle-on- 
‘Some Bury Locomotives,” L. G. Charlton. 


Cadoro Restau- 
Annual general 


Kensington, 


Money. Oct. 14th.—32, Russell Road, 
East Coast 


.14. ‘*A Locomotive Story of the 
pea: ”~R. A. H. Wright. 7.15 p.m. 
Saturday, Oct. 19th.—MIDLAND AND NORTHERN COUNTIES 
CENTRE: Geographical Society Rooms, St. Mary’s 
Parsonage, Manchester, 3. ‘‘ Liverpool Overhead 
Railway,” C. E. Box. 6.15 p.m. 


Manchester Statistical Society 


Friday, Sept. 27th.—INDUSTRIAL GROUP: ( ollege of 
Technology, Sackville Street, Miniciiastur. ‘Samp- 





its Use in Telecommunications,’”’ C. T. Booth and 
J. L. Creighton. 5 p.m. 





ling Inspection, Statistical Considerations,” D. 
Newman, 6.30 p.m, 





Personal and Business 

Tue Hon. R. A. Batrour has been elects | 
Master Cutler of Hallamshire. 

Mr. G. VarLEY has been appointed a director «| 
Textile Machinery Makers, Ltd. 

Mr. Davip REILLEY has been appointed general 
manager of British Rolling Mills, Ltd. 

Mr. L. C. Montacur has been appointed 
director of Johnson, Matthey and Co., Ltd. 


MaJor Peter RoBerts, M.P., has been appointed 
a director of Newton Chambers and Co., Ltd. 


Mr. WatTER W. STEVENSON has been appointed 
chief metallurgist of Dorman, Long and Co., Ltd. 


Mr. R. D. DunNcAN, commodore chief engineer of 
the P. and O. Fleet, has retired. 
Mr. C. Mabey. 

Messrs. DoLBY AND WILLIAMSON have remove 
to 147, Victoria Street, Westminster, S.W.| 
(Telephone, Victoria 2762). 

Mr. T. J. Hickey has been appointed manager, 
mechanical goods design, of Goodyear Tyre anid 
Rubber Company (Great Britain), Ltd. 


His successor | 


THe Unirep States Steet Corporation 
announces the appointment of Mr. J. Wallace as 
general manager of sales, National Tube Company. 


in G, TRisTRAM Ep arps has been elected 
chairman and Sir A. Murray Stephen vice-chairman 
of the council of the British Shipbuilding Researc! 
Association. 

Mr. James E. Leg, A.M. Inst. C.E., consulting 
civil engineer, has moved to Norwich Union Cham 
bers, Clarence Street, Gloucester. (Telephone. 
Gloucester 5077). 

Mr. NORMAN ANDERSON, until recently assistant 
chief designer of the auxiliaries division of Rotol, 
Ltd., has been appointed chief designer of Sir George 
Godfrey and Partners, Ltd., Hanworth. 


Mr. C. W. Kayser has resigned his position as 
chairman and managing director of Kayser, Ellison 
and Co., Ltd., but remains a director of the com 
pany. Mr. L. A. K. Haleomb has been appointed 
chairman. 


THE Institute of Engineering Isometricians in 
pursuance of a resolution passed by the Committee is 
altering its title to “The Institution of Engineering 
Draughtsmen and Designers.”” The Hon.-Sec retar} 
ei E. C. W. Sawyer, 134 Regents Park Road N.: 


E. H. Jones (MACHINE TOOLS), Lrp., AND C.V.A 
Jias, MouLps anv Too.s, Lrp., have completed an 
arrangement by which the two companies will work 
together on the production. and sales of the C.V.A 
range of machine tools. Mr. E. Aron, managing 
director of C.V.A., has been appointed a director of 
E. H. Jones (Machine Tools), Ltd., and Mr. W. 
Hadley _ been appointed general sales manager. 
Mr. T. J. Corcoran, of C.V.A. has also joined the 
staff of 4 H. Jones (Machine Tools), Ltd., and will 
specialise in the range of C.V.A. automatic machines. 








Launches and Trial Trips 


CaIcHAS, motor cargo liner; built by Harland 
and Wolff, Ltd., for Alfred Holt and Company ; 


length 485ft, breadth 62ft, depth 35ft. Engines, 
double-acting, eight-cylinder, two-cycle ; cylinders, 
550 mm. bore by 1200 mm. stroke. Launch, 


August 27th. 


Port Hopart, passenger and refrigerated cargo 
liner; built by Harland and Wolff, Ltd., for the 
Port Line; length 540ft 6in, breadth 70ft, depth 
43ft 44in; gross tonnage 11,800. Engines, two. 
two-cycle, double-acting ; cylinders, 550 mm. bore 
by 1200 mm. stroke. Completed, August 30th. 


Wave Cuter, oil tanker, built by Harland and 
Wolff, Ltd., for the Admiralty; length 465ft. 
breadth 64ft, depth 35ft 6in; 11,900 tons dead- 
weight. Engines, Parsons turbines driving a single 
propeller through double-reduction gearing, 6800 h.p. 
at 116 r.p.m. Completed August 27th. 

Burntisland 
British and 
length 296ft. 


MERGANSER, steamship; built by 
Shipbuilding Company, Ltd., for the 
Continental Steamship Company, Ltd.; 








breadth 43ft 3in, depth 28ft 3in; 3030 tons dead- 
weight. Engines, triple-expansion; cylinders, 
204in, 344in, 57in bore by 42in stroke. Supplied by 
David Rowan and Company, Ltd. Complete:| 
August 31st. 

CzECHOSLOVAKIA’S IRON AND STEEL.—-According 


to figures issued by the Czechoslovak Ministry of 
Foreign Trade in London, iron and steel production 
in Czechoslovakia in the first six months of this 
year was:—pig iron, 424,848 tons, and crude 
steel, 795,620 tons. Figures for the corresponding 
period of 1937 were 806,663 tons and 1,103,151] 





tons respectively. 
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The Government’s Nationalisation 
Plans 

IN a speech at Glasgow, on 

September 22nd, the Lord President of the 


Council, Mr. Herbert Morrison, stated that 


the Government would proceed, subject to the 
approval of Parliament, with all the policies 


which it believed to be in the public interest. 
The principle upon which the Government 
was working, he said, was that the economic 
wellbeing of the nation was the business of the 
nation and that Parliament and the Govern- 
ment had the right and duty to promote that 
wellbeing. With regard to the iron and steel 
industry, Mr. Morrison said that the Minister 
of Supply had agreed that the new Iron and 
Steel Board not be involved in nation- 
alisation policy, and that the owners had 
agreed to remove their embargo on any of their 
experts sitting on the Board. That did not 
imply, as had been suggested, that the Govern- 
ment had capitulated and intended to throw 
over its policy of public ownership. The 
Government meant what it said when it 
expressed the intention of introducing, in due 
course, a scheme providing for the essential 
principles of public ownership and control over 
an appropriate area of the iron and steel 
industry. The necessary measure of socialisa- 
tion. Mr. Morrison declared, would be placed 
before Parliament in good time. Mr. Morrison 
also spoke about the electricity supply industry, 
saying that the Minister of Fuel and Power was 
pre paring a scheme for its nationalisation, for 
of all the nationalisation propositions, the case 
in respect of electricity supply was perhaps the 
clearest and certain. Good engineers, 
good commercial men, and, above all, progres- 
sive ofticers were required to take care of the 
service needs of the consumers. The best 
could not be got out of this industry—already 
about two-thirds publicly owned—unless exist- 
ing complications were straightened out about 


need 


most 


rights in respect of generation, and unless there 
was ended a system which had landed us with 
about 600 distributing undertakings. Electricity, 
Mr. Morrison stated, was on the list with iron 
and and there every intention of 
socialising them during the lifetime of the 
Parliament. 


steel, was 


present 


Sir Frank Smith on the Machine Tool 
Industry 


FOLLOWING a luncheon of the Engineering 
Industries Association in London, on Wednes- 
day, September I8th, the principal speaker, 
Sir Frank Smith, spoke on the need for improved 
machine tools and a more progressive spirit 
amongst the manufacturers of this country. 
He dealt at some length with the past spirit 
of enterprise, when, with the lathe as the only 
machine tool available, the steam engine was 
born, and drew attention to the fact that from 
then on for many years the development of the 
machine tool to a large extent preceded and 
anticipated the demand for its industrial 
application. Sir Frank contended that a 
similar opportunity had again arisen for, with 
the advances in scientific and technical know- 
ledge, vast had been opened up for 
industrial progress. He pointed out that m the 
cighteen-fifties this was the only country in the 
world exporting machine tools, and he deplored 
the fact that in recent years larger numbers were 
being imported than were being exported. The 
machine tool was not yet stabilised, and he con- 
sidered that new and better types were still to be 
introduced by the trade. For this reason it was 
essential that more brains should be put into 
their development and more research under- 
taken to promote a healthy increase in export. 
The speaker quoted many import and export 
figures, based upon the 1937 returns, to sub- 
stantiate his remarks, and said that although 
not an industrialist, he could see that many 


vistas 


Sunday, 


A Seven-Day Journal 


faced the manufacturer. 
points for the serious consideration of pro- 
ducers: first, the improvement of machines ; 
secondly, that new machines should always be 
,| regarded as stepping-stones to something better 
within a stated period of time; thirdly, that 
the machine tool should occupy a much more 
prominent place in education and more should 
be done to train skilled toolmakers and artificers. 
Another point stressed was that, as the machine 
tool industry was the key to all other industries, 
it should be consulted and used in an advisory 
capacity by them when -developing any new 
methods of production. Later speakers pointed 
out that certain of Sir Frank’s remarks over- 
looked the economic aspect of machine tool 
production and development in this country, 
particularly in regard to the medium and 
smaller-sized firms. The limited home demand 
and lack of backing from other branches of 
industry, coupled with taxation, played a large 
part in retarding research and _ restricting 
the application of new developments in this 
country. 


Electricity and Agriculture 


IN a statement issued at the end of last 
week, the National Farmers’ Union announced 
steps which are being taken to complete a plan 
for the supply of electricity to the vast majority 
of farms in this country. It is a five years’ plan 
to cover comprehensively supplies to 150,000 
farm holdings which have not hitherto had the 
advantages of electricity, and by it not only 
will a commercial supply be made available to 
farms, but remote hamlets and _ cottages 
adjacent to them can be provided with some 
of the which for years have been 
normal services to townspeople. The plan is 
being discussed at a meeting of the National 
Farmers’ Union and the electricity supply 
industry which is being held to-day, with a 
view to an approach being made to Govern- 
ment Departments concerned so that very high 
shall be given for the necessary 
materials. The scheme, the cost 

estimated at approximately 
:72,000,000 is* the outcome of the work of a 
liaison committee established two years ago 
by the National Farmers’ Union and the Power 
Companies’ Association, with the subsequent 
inclusion of the Incorporated Municipal Elec- 
trical Association, the Provincial Electric 
Supply Association, the Conference of Elec- 
tricity Authorities and Joint Boards, the 
Scottish N.F.U. and Chamber of Agriculture. 
In view of the present labour shortage on the 
farms of this country and the need to attract 
new blood into agricultural employment, the 
National Farmers’ Union attaches high import- 
ance to this development. There are many 
farmers who feel that unless they can offer to 
potential employees the amenities that are 
to-day taken for granted in urban centres of 
population—and which are still non-existent 
in large areas of the countryside—they cannot 
obtain or retain the type of labour which the 
agricultural industry requires. 


amenities 


priorities 
labour and 
of which is 





Standardisation of Voltage 


Ir will be recalled that in February last the 
Minister of Fuel and Power stated in Parliament 
that, after considering a report by the Elec- 
tricity Commissioners, he concurred in the 
conclusion that the most practicable and 
economical method of obtaining complete 
standardisation of low-voltage A.C. supplies at 
one voltage was to adopt 240 volts as the 
standard, Discussions are proceeding with the 
associations concerned regarding the steps 
required to give effect to that decision, but, in 
the meantime, the Electricity Commissioners 
have approved a standard system for the supply 
of energy at low and medium voltages. The 
system is set out as follows :—Type of current, 
A.C.; frequency, 50 cycles per second; volt- 


He submitted certain 





circuits, 480/240 volts on three-wire single- 
phase circuits, 415/240 volts on four-wire 
three-phase circuits, and 415 volts on three-wire 
three-phase circuits, subject to the permissible 
variations of frequency and voltage for the 
time being in force under the 1937 regulations. 
This standard system of supply will apply 
forthwith to any existing A.C. supplies at 
present being given at the frequency and volt- 
ages specified, and to any non-standard elec- 
trical system as from the date when that system 
is brought into conformity with the standard 
system of supply. With regard to new elec- 
trical systems brought into use from now on, 
it has already been agreed that it would be 
desirable that the new standard voltage should 
be adopted wherever practicable. In order, 
however, to cover where new non- 
standard equipment is in process of installation 
or is on order, and to obviate the necessity for a 
large number of applications for permitted 
exceptions, it has been agreed that the new 
standard system in its application to new elec- 
trical installations should be permissive forth- 
with and should be mandatory at the end of 
twelve months. The Commissioners emphasise 
the importance of avoiding the construction of 
any new non-standard electrical systems, but 
where this cannot reasonably be avoided they 
recommend that any apparatus and equipment 
should be of such a type as to be suitable in due 
course for use on the standard system. 


Cases 


S.R. Train Derailment at Catford 


On Friday, last, September 20th, the 
Southern Railway 2.10 p.m. express train from 
Victoria to Ramsgate was derailed on an 
embankment at Catford, London, S8.E. The 
derailment occurred near the Catford grey- 
hound racing stadium, where the line curves 
and then straightens out on to an embankment 
alongside the stadium car park. Although the 
engine, a Southern Railway “Schools” class, 
left the rails, it remained upright, but the 
leading coach of the train broke away and was 
flung on to its side, half-way down the embank- 
ment. Three other coaches crashed down the 
embankment, but the remaining five coaches 
were undamaged, though only the last two kept 
the rails. The track was considerably damaged, 
one rail piercing the rear of the leading coach. 
It ran through practically the whole length of 
the coach, breaking out finally through the 
roof. The one fatal casualty of the accident 
was caused, it is thought, by a passenger in the 
leading coach being struck on the head by this 
rail. Sixteen other passengers were injured. 


L.N.E.R. Chief Engineer to Visit 


Canada and America 


Ir is announced by the London and North- 
Eastern Railway Company that its chief engi- 
neer, Mr. J. C. L. Train, M. Inst. C.E., and two 
members of his technical staff, Mr. R. C. 
Rattray, Assoc. M. Inst. C. E., development 
assistant, and Mr. A. F. Wigram, signalling 
assistant, are to visit Canada and America on 
a tour of railway ixspection. They are to leave 
this country to-morrow, Saturday, September 
28th, for Halifax. Their tour, which will 
occupy five to six weeks, is scheduled to begin 
at Montreal. Fron. Montreal the party will 
travel across Canada, on the Canadian Pacific 
Railway, making calls at points of railway 
interest en route. From Vancouver they are to 
travel south to San Francisco, from which 
centre they will return in an easterly direction 
through the United States of America. Calls 
are to be made at important railway centres, 
such as Omaha, Chicago, Philadelphia, Wash- 
ington and New York, where the tour will end. 
The visit, we are given to understand, has been 
arranged in order to study the latest technical 
developments on Canadian and American rail- 
ways, particularly as regards engineering and 
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Historic Researches™ 


No. XIX: THE CLASSIFICATION OF THE 


Dmitri Ivanovitch Mendeléef (1834-1907) was 
born at Tobolsk, Siberia, and was the youngest 
member of a family of seventeen children. 
After receiving his primary education at his 
place of birth, he proceeded to St. Petersburg 
to study natural science. He graduated in 
chemistry in 1856 and thereafter earned his 
livelihood for a time as a private tutor. In 1859 
he went to Heidelburg where he set up an 
analytical laboratory, but in 1861 he returned 
to St. Petersburg to become Professor of 
Chemistry at the Technological Institute. Three 
years later he was appointed to the correspond- 
ing Chair at the University. In addition to the 


ELEMEN''S 


prolonged studies involved in the establishment 
of the periodic classification of the elements, he 
devoted much attention to a wide range of sub- 
jects of an applied chemical nature, includ- 
ing the origin of petroleum deposits and the 
manufacture of smokeless powder. He wrote 
many papers and works on chemistry, his best 
known being his ‘“ Principles of Chemistry,” 
written in the years 1868-70. In 1882 he and 
Lothar Meyer were awarded the Davy Medal 
by the Royal Society for their work on the 
Periodic Law. In 1905 he was honoured again 
by the Royal Society with the Copley Medal. 
He died at St. Petersburg in February, 1907, at 
the age of seventy-three. 





OLLOWING the compilation of the first 

lists of atomic weights, the early nine- 
teenth-century chemists quite naturally 
began to study them with a view to discover- 
ing whether there was any kind of relation- 
ship between them. The general motive 
behind that quest was a simple yet grand one. 
If each of the elements had been separately 
and independently created, their charac- 
teristics, and in particular their atomic 
weights, would, in all probability, be ~hap- 
hazard and disorderly. If, however, some 
form of regular relationship were found to 
prevail, the probability would exist that all 
the elements had not been separately created, 
but that some of them had been derived from 
others—perhaps all from one primordial 
element—by some natural process which 
might be discoverable. 

The earliest study of this nature of which 
there is any record was made by J. L. Proust, 
a French chemist, in 1815. At that date the 
list of elements was still far from being com- 
plete. In addition, the atomic weights of 
the known elements had not been determined 
to a refined degree of accuracy. Neverthe- 
less, from the restricted data available to 
him Proust reached a remarkable conclusion. 
He observed that all the known atomic 
weights were very nearly whole numbers, and 
argued that if they could be determined with 
greater accuracy they would be found to be 
exactly whole numbers; that was to say, 
they would all be multiples of 1, the atomic 
weight of hydrogen. He therefore suggested 
that all the elements were simply multiple 
combinations of hydrogen atoms. Hydrogen 
was thus the primordial matter of which the 
universe was built. 

Proust’s hypothesis enjoyed a wide measure 
of acceptance for a number of years, but 
eventually chlorine proved to be the agency 
of its undoing. In 1815 chlorine had not 
fully shaken off the character given to it by 
Lavoisier, who regarded it as a compound, 
an oxide of an imaginary element “ murium.” 
In 1807 Davy had shown that oxygen was 
absent from its composition, but it was not 
universally regarded as being an element 
until some years later. Its atomic weight 
was not known with any accuracy until 
1828 when Berzelius studied it. He found 
it to be almost midway between 35 and 36, 





* Nos. I, II and III, on “ Friction,’ appeared July 
14th, 21st and 28th, 1944; Nos. IV, V and VI, on ‘*‘ The 
Mechanical Equivalent of Heat,’’ appeared September 
29th, October 6th and 13th, 1944; Nos. VII, VIIl and IX 
on ‘“‘ Electro-Dynamics,” appeared March 9th, 16th and 
23rd, 1945; Nos. X, XI and XII, on ‘‘ The Ether Drift 
Experiments,’’ appeared August 3rd, 10th and 17th, 
1945; Nos. XIII and XIV, on “Specific, Latent and 
Atomic Heat,” appeared December 7th and 14th, 1945; 
Nos. XV, XVI, XVII and XVIII, on “ Chemical 


Elements and Atoms,” appeared August 2nd, 9th, 16th 


that is to say, almost as far away from being 
a whole number as it possibly could be. If 
then hydrogen were the primordial element, 
it was necessary to suppose that half a 
hydrogen atom entered into the compositon 
of chlorine. This supposition could not be 
accepted without doing violence to the con- 
ception of the unsplittable atom. The 
evidence furnished by the atomic weight of 
chlorine was too conspicuously against 
Proust’s hypothesis to permit of its con- 
tinued acceptance. It soon became com- 
pletely discredited and almost forgotten. 
Here it may be remarked that since 
Berzelius’ time the atomic weight of chlorine 
has received an exceptional amount of pro- 
longed and careful investigation. Berzelius’ 
original value has been fully substantiated. 
The generally accepted modern value, as given 
in the International Table of Atomic Weights, 
is 35-458, oxygen being reckoned as being 
16-000. It may also be noted that as the 
list of elements was extended and their 
atomic weights became more accurately 
known, additional evidence against Proust’s 
hypothesis was forthcoming. To-day we can 
say with certainty that, within the limits of 
experimental accuracy, not more than a 
dozen of the elements have atomic weights 
which are exactly whole numbers, some thirty 
others come within +0-1 of being whole 
numbers, while the rest, about fifty, have 
atomic weights lying within the range x-1 to 
x:9. Besides chlorine, conspicuous in the 
third class are cadmium (112-41), tellurium 
(127-5), tantalum (181-5) and copper (63-57). 
These figures are on the basis of oxygen 
being 16. The change produced in them by 
reverting to the earlier basis of hydrogen 
being 1 would not alter the general conclu- 
sion that some of the elements have atomic 
weights which cannot possibly be considered 
to approximate to whole numbers. 
Disappointed in Proust’s hypothesis, 
chemists pursued in other directions their 
search for signs of relationship between the 
elements. In 1829 Doébereiner reached an 
interesting conclusion. He observed that in 
several instances the elements seemed to 


group themselves into families of three 
members possessing similar or _ related 
chemical characteristics. Calcium, stron- 


tium and barium formed one such family ; 
chlorine, bromine and iodine another ; sul- 
phur, selenium and tellurium a third; and 
lithium, sodium and potassium a fourth. 
Dobereiner pointed out that in each such 
family the atomic weight of the intermediate 
member appeared to be the arithmetic mean 
of the other two. Modern values of the 
atomic weights show that the rule is not 
exact. Best agreement with it is exhibited 


potassium=39-:095, mean value=23-()I7; 
sodium= 22-997. 

It would be idle to discuss the significaice 
of Débereiner’s “rule.” Apart from the 
fact that it is not quite true in the case of 
the four families mentioned, it is very far 
from being true in the case of a fifth family, 
which is not mentioned, that of iron, nickel 
and cobalt, the chemical and magnetic pro. 
perties of which mark them conspicuously as 
forming a group of three related elements, 
In addition, the “rule” is applicable as it 
stands only to families comprising three 
members. The halogen family certainly 
ought to include fluorine as a fourth member, 

The plain truth is that, given a series of 
apparently chance numbers, a diligent mind, 
by selecting some and neglecting others, 
will always be able to find evidence serving 
to support some fancied relationship between 
them. With that remark we may dismiss a 
number of other early attempts to dis. 
cover some form of arithmetical relationship 
between the atomic weights of the elements. 

Dobereiner’s endeavour to do so, although 
it proved abortive, directed increased atten- 
tion to the fact that some at least of the 
elements were related in family groups. It 
was not, however, until J. A. R. Newlands 
in 1863 published his “law of octaves’ 
that any noteworthy development in this 
direction was made. Newlands, arranging 
the known elements in rising order of atomic 
weight, noticed that, starting from any one 
element, the eighth above it was a kind of 
repetition of the first. In his own words : 
“Elements belonging to the same group 
stand to each other in a relation similar to 
that between the extremes of one or more 
octaves in music.” 

It is not difficult to-day to understand 
why Newland’s law made little immediate 
impression on his contemporaries. In the 
first place, his data were incomplete. In 
those days sixty-two elements were known 
to chemists, but no one believed that all had 
been discovered. Nevertheless, Newlands 
made no provision for newcomers. Each of 
his octaves had its full complement of known 
elements. There were no blanks anywhere 
for the accommodation of fresh discoveries. 
The finding of one or two new elements would 
therefore involve the recasting of the whole 
“scale ’’ and almost certainly the disruption 
of the “‘law of octaves.”’ 

Secondly, to establish his law Newlands, 
it was obvious, had resorted to two dubious 
expedients. He aimed at arranging the 
known elements in eight octaves of seven 
“notes ’’ each. That left six elements over. 
He accommodated them by doubling each of 
them with another element assumed to have 
the same atomic weight. His second expe- 
dient consisted of deliberately misplacing 
some of the elements out of their correct 
order of atomic weight. There were several 
such misplacements, the most conspicuous 
to contemporary critics being that of iodine. 
Newlands was aware that the correct order 
was ... No. 42, iodine; No. 43, tellurium, 
..., but if he had followed it tellurium would 
have appeared as an octave of fluorine, 
chlorine and bromine, and iodine as an octave 
of sulphur and selenium. In order to bring 
the two elements into their proper families 
he was therefore compelled to reverse their 
correct order of atomic weight. 

These defects in Newland’s scheme were 
self-evident to his contemporaries. To-day 
we may add another. The atomic weight 
values which he used were inaccurate, in, one 
case at least widely inaccurate. He believed, 
as all other chemists of his day did, that the 
atomic weight of uranium was 120. As a 
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by the fourth family. Thus, lithium=6-939, 


result, uranium appeared about half way up 
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the ‘‘ scale.” The true figure is nearly twice 
that amount and the correct position for the 
clement is at the extreme upper end of the 
* scale.” 

Newland’s critics, for the reasons we have 
given, found his “‘ law of octaves ”’ defective 
and unacceptable. Nevertheless, imperfect 
though it was, it had an important outcome ; 
it directed attention to the fact that when the 
elements were arranged in order of their 
atomic weights signs could be detected that 
some kind of periodicity prevailed with 
respect to their chemical and physica! pro- 
perties. Newlands spoilt his case by em- 
phasising too strongly the supposed octaval 
nature of the periodicity. The important 
feature was the periodicity by itself, not the 
number of ‘‘ notes’ in the ‘ octave.” He 
would have done better if he had assumed 
that some of the periods might be long and 
some short, either because they were natur- 
ally long and short, or because existing 
knowledge was not yet sufficient to give the 





Weights of the Elements,’ presented to the 
Russian Chemical Society. It is said that 
Mendeléef knew nothing about Newlands’ 
‘law of octaves.”’ The fact remains, how- 
ever, that his “Table of the Elements ” 
accompanying the paper of 1869 looks very 
like a simple adaptation of that published 
by Newlands three or four years previously. 
Arranging the known elements in ascending 
order of atomic weight, he divided them into 
five “‘ periods.”’ These periods were exactly 
or substantially identical with Newlands’ 
‘ octaves,” except for the fact that two of 
them covered two “ octaves ’’ each, thus :— 
Newlands’ Li Bh obenan (Ge a 

octaves - - — - - — 
Mendeléef’s bk. 2 3 + 5 

periods =< — 
Some minor changes were made in the 
numerical order of the elements consequent 
upon an improved knowledge of their atomic 
weights. 


= 








tion of iodine and tellurium, exhibited these 
elements in the correct places conforming 
to their accepted family relationships. Both 
arrangements, however, went somewhat 
beyond generally agreed views in making 
oxygen appear as a member of the sulphur 
family and by extending the lithium family 
to include rubidium and cesium. Newlands’ 
arrangement made hydrogen, cobalt, nickel, 
palladium, platinum and irridium appear as 
members of the halogen family; while 
Mendeléef’s extended the calcium family to 
include lead. Outside these four families 
the periodicity in the characteristics of the 
elements alleged to be exhibited by both 
arrangements was not by any means self- 
evident. If it were granted, then it would 
have to be assumed that family likenesses 
existed between many elements which were 
not generally regarded as being related. 
Many chemists felt that additional and 
independent evidence was required before 
a general periodicity in the characteristics of 
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he done so, he would have been able to 
provide separate spaces for the accommoda- 
tion of the six “ surplus’ elements and for 
new elements as they were discovered, and, 
for all he knew, dispense with the painful 
expedient of misplacing some of the elements 
out of their correct order of atomic weight. 

On these lines the problem was taken up 
by others. It was not an easy one to tackle. 
In the then existing state of knowledge, it 
was, as we now can see, like fitting together a 
jig-saw puzzle with one-third of the pieces 
missing. Further difficulty was caused by 
the fact that the atomic weights of the known 
elements and their chemical and physical 
characteristics had in a number of instances 
still to be determined with the accuracy 
requisite for a successful solution of the 
problem. 

Of those who took an active interest in the 
problem at this stage, history will always 
accord prime place to the Russian chemist 
Mendeléef. It seems fair to assert, how- 
ever, that part at least of Mendeléef’s fame 
derives from the fortuity of prior publication. 
Independently and in ignorance of each 
other’s work, Mendeléef and the German 
chemist Lothar Meyer reached similar con- 
clusions but Meyer’s were not published 
until about a year after the Russian’s. 

Mendeléef’s first communication on the 
subject was made in 1869 in a paper, ‘“ On 
the Correlation of the Properties and Atomic 








characteristics of the elements were disclosed 
by Newlands’ arrangement, it would also be 
a feature of Mendeléef’s arrangement. Men- 
deléef, however, did more than merely call 
attention to the periodicity. In order to 
establish it, he had found it necessary to 
insert three blank spaces in the third period 
and one in the fourth. He beldly predicted 
that these blanks would be found to corre- 
spond with four elements as yet unknown. 
Further, like Newlands, he found it necessary 
to place some of the elements out of their 
correct order of atomic weight. In _par- 
ticular, gold in the fifth period had to be 
considerably misplaced, while in the fourth 
period the order of iodine and tellurium had, 
as in Newlands’ arrangement, to be inverted. 
Mendeléef defended these misplacements by 
asserting that the accepted atomic weights 
of the elements concerned were inaccurate. 
In speaking of a periodicity in the charac- 
teristics of the elements, both Newlands and 
Mendeléef had particularly in mind four 
groups of elements which, all chemists were 
fully prepared to admit, clearly constituted 
four distinct families. One was composed 
of the halogens, fluorine, chlorine, bromine 
and iodine. Another consisted of the group 
sulphur, selenium and tellurium. The third 
comprised lithium, sodium and potassium ; 
and the fourth, calcium, strontium and barium. 
Both Newlands’ and Mendeléef’s arrange- 


atomic weights could be accepted as a fact. 
The first effective contribution towards the 
provision of such evidence was made by 
Lothar Meyer in 1870. He had been studying 
the relationship between the atomic weights 
and the densities of elemental substances. 
No simple law seemed to govern that rela- 
tionship. It was certainly not true that the’ 
density of an element was directly propor- 
tional to its atomic weight. The following 
tabulation, based on modern data, will make 
this point clear :— 


Atomic Atomic weight 

weight. Density density. 
Chromium ... 52:01 ... 7:1 7-32 
Manganese 54-93 7°39 7°43 
Iron wee cow RTM cen, OSE 7-09 
Zine cee sce, HSS... 9 aga 9-21 
Indium ... ... 114-76 7S 3s ¥S°2 
Tin. «> vs BS-7O 7-29... 16-28 


Here we have six metallic elements cover- 
ing a considerable range of atomic weights. 
Their densities are, however, all much the 
same. 

The ratio, atomic weight/density, tabu- 
lated in the third column, is called the 
“atomic volume,”’ because it represents the 
relative volume occupied by an atom of the 
corresponding element. Alternatively, it is 
the volume in cubic centimetres occupied 
by a grammes of the element, where a is its 
atomic weight. The experimental deter- 


mination of the atomic volumes of the 





ments, subject in each case to the transposi- 


elements is not always easy, because, if the 
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values are to be comparable, the densities 
must all be measured under similar con- 
ditions ; for example, with all the elements 
in the solid state or with all at the boiling 
point. 

Meyer determined, or calculated to the 
best of his ability, the atomic volumes of all 
the elements known to him. Arranging the 
elements in the order of their atomic weights, 
he plotted their atomic volumes vertically. 
A simplified version of the curve defined by 
the ordinates is given herewith. The curve 
although irregular, is unmistakably periodic 
in its general nature. 

We need not study Meyer's curve in close 
detail, because subsequent discoveries of 
new elements and more accurate determina- 
tions of the atomic weights and densities 
have rendered it out of date. Its general 
features are, however, too remarkable to 
pass by without comment. 

It will be noted that it consists of four 
complete waves and a fifth, apparently 
nearly complete. In this respect it was in 
good agreement with Mendeléef’s division of 
the elements into five periods. This agree- 
ment, however, is less exact than it appears 


half-way down the descending flanks of the 
waves, but the position of lead gives no 
support to Mendeléef’s suggestion that it is 
aw member of the same family. The elements 
lying at the troughs of the waves are too 
closely crowded to be deciphered with cer- 
tainty. The first is either boron or carbon ; 
the second is clearly aluminium ; the third, 
fourth and fifth are indefinite. Mendeléef’s 
arrangement implied that boron, aluminium, 
an unknown element of about 68 atomic 
weight, uranium and gold were members of 
one family. 

Meyer’s curve provided striking, independ- 
ent testimony to the general existence of a 
periodicity in the characteristics of the 
elements and agreed to a notable extent with 
the constitution of the individual periods as 
set forth in Mendeléef’s arrangement of 1869. 
The points of disagreement were, however, 
sufficiently marked to suggest the necessity 
for further study. The fruits of such study 
were forthcoming in 1871 when Mendeléef 
produced a revised version of his periodic 
classification table. He now divided the 
elements into eleven periods instead of five, 
and increased the number of blank spaces 





in the next again. No elements intermediate 
between iron and nickel and between nickel 
and cobalt were, or are, known to exist. 
The close approach of their atomic weights, 
particularly in the case of nickel (58-68 
modern value) and cobalt (58-97), virtually 
precluded the possibility of there being such 
elements. Hence to avoid two periods com- 
pletely blank, except for the end element in 
each case, Mendeléef in effect treated iron, 
nickel and cobalt as if tney were varieties of 
a single element. 

After cobalt came copper. Chemically, if 
not physically, it had some claims to be con- 
sidered a member of the iron family. It also 
had some chemical claims to being related 
to the lithium family. Mendeléef decided 
to group it with iron, nickel and cobalt, but 
at the same time he provided an alternative 
place for it in the first family. Modern 
custom now assigns it definitely to the first 
family. 

Exactly the same situation presented 
itself in the case of the four elements ruthe- 
nium, rhodium, palladium and silver, and 
again in that of osmium, irridium, platinum 
and gold. Mendeléef treated them in the 

















Mendeléef’s Periodic Table of 1871 
Group | Group IL. Group tI, Group IV. Group V. Group VI. Group VIL. Group VIUILL. 
Series. R20 RO R,Os RH, RH, RH, RH 
RO, RO; ROs R.0, RO, 
l H 1 | 
2 Li 7 Be 9-4 B 11 Cc 12 1 N 14 O 16 F 19 
3 Na = 23 My= 24 Al= 27-3 Si= 28 | P= 31 S=: 32 Cl= 35-5 
4 IK 39 Ca 40 44 Ti 48 Vv 5l | Cr 2 Mn 55 Fe 560 Co oY 
| | Ni 59 Cu 63 
5 Cu 63) Zn 65 68 73 As 75 Se 78 | Br sv 
| 
6 Rb 85 Sr 87 rYt 8 Zr 90 | Nb “4 Mo 96 100 Ru — 104 Rh- 104 
Pd 106 A 108 
7 (Ag= 108) Cd=112 In=113 Sn=118 Sb= 122 Te= 125 | [= 127 | 
s Cs 133 Ba 137 ?Di=138 Ce 140 
9 ) 
10 Er= 178 ?La = 180 | Ta = 182 Ww Is4 Os =195 Ir 197 
Pt 198) Au = 199 
11 (Au= 199) Hy = 200 TIl= 204 Pb = 207 Bi= 208 
12 Th 231 U 240 
to be. Meyer took the atomic weight of|from four to no less than twenty-nine. In|same way. Modern custom accepts his 


uranium at 180. Had he used the correct 
value, about 238, he would have found that 
the fifth wave was apparently completed, 
‘and was succeeded by the beginning of a 
sixth wave. 

The elements marking the crests of the 
curve are lithium, sodium, potassium, rubi- 
dium and cesium, a fact which fully har- 
monises with Newlands’ and Mendeléef’s 
grouping of these five elements in one family. 
This same fact suggests that in general 
members of any one family should occupy 
corresponding places on the curve. Applying 
this criterion we find that fluorine, chlorine 
and bromine lie about half-way up the 
ascending flanks of the waves. Iodine is 
something less than half-way up, but it is 
now known that Meyer’s figure for the 
atomic volume of cesium was too high and 
that when it is corrected, iodine, as a member 
of the halogen family, falls close to its right 
position. Oxygen, sulphur, selenium and 
tellurium lie about one-fifth up the ascending 
slopes. It will be noted, however, that 
tellurium forms a discontinuity in the curve, 
and that once again it would be_ better 


placed if it preceded rather than followed 
iodine. 


addition, he discarded the old value for the 
atomic weight of uranium and adopted the 
nearly correct figure of 240. Further, to 
overcome the iodine-tellurium difficulty, he 
arbitrarily reduced the atomic weight of 
tellurium by about three units below its 
generally accepted value. 

As rearranged in this manner, the table 
preserved all the recognised families of 
elements in their proper relationship. At 
the same time the increase in the number of 
periods naturally added more elements— 
known or unknown—to each family. For 
example, the  sulphur-selenium-tellurium 
family was now extended to include not 
only oxygen, but chromium, molybdenum, 
tungsten, uranium, and two unknown 
elements as well. Into the next family, 
the halogens, manganese was introduced—-an 
uncomfortable bedfellow ! 

The eighth family was a peculiar one. 
After manganese the atomic weight order 
was iron, nickel, cobalt, three elements 
which by their physical and chemical pro- 
perties were clearly members of one family. 
To make them appear so in the table, iron 
might have been assigned the eighth place 
in one period, or series, nickel the same place 


alternative positions for silver and gold in 
the first rather than in the eighth family. 

The elements included in Mendeléef’s 
eighth family, it will be noted, lie at the 
troughs of Meyer’s third, fourth and fifth 
waves. That fact permits us to form at least 
a pictorial idea of the exceptional 
arrangement accorded to them by Mendeléef 
and still commonly given them in modern 
periodic tables. The crests of Meyer's curve 
are very sharply defined. Nature placed 
lithium, sodium, potassium, rubidium and 
cesium firmly and distinctly upon them. 
The troughs, however, are broad and flat, a 
fact suggesting that at these points Nature 
showed some vacillation or lack of decision. 
She might have given us iron or nickel or 
cobalt, but compromised by giving us all 
three. 


(To be continued) 








INSTITUTION OF WORKS AND Factory MANAGERS. 
—The councils of the Institution of Factory Mana- 
gers and of the Works Management Association have 
mutually resolved to form a new body to be known 
as the Institution of Works and Factory Managers. 
The members of both societies will be transferred 
to this new organisation, and it is hoped to bring 
the amalgamation into effect by the end of 








Calcium, strontium and barium lie about 





in the next period and cobalt the same place 


November. 
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H.M.S. “ Vanguard ”’ 


(Contributed) 


be E first impression given by H.MS. 
‘“‘ Vanguard,” as she approached the jetty 
recently in Portsmouth Dockyard, was that 
she does not appear to be as big as she really is. 
‘The second was her resemblance to the latest 
United States battleships of the “ Iowa ” 
class. The third, after closer study, was of a 
hint of German technique in her make-up. 
The ‘‘ Vanguard ’”’ is the largest British 
warship ever built. Her officially estimated 
standard displacement is 42,500 tons, or 400 
tons greater than that of the late battle- 
cruiser ‘‘ Hood.’’ Her deep load displacement 
must therefore be over 50,000 tons. Her 
length is 840ft, compared with the 860ft of the 


‘‘Hood.”’ When the latter ship, together 
with the ‘‘ Royal Oak” and “‘ Barham,” 
were lost, a number of 15in guns became 
surplus to replacement requirements and 
were thus available for the arming of the 
“ Vanguard.”’ 

Modern guns are built on the new auto- 
frettage system, which consists in building 
up the gun by sweating steel tubes over the 
inner tube, but the “‘ Vanguard’s ”’ guns were 
built on the principle of winding steel wire 
over the inner tube before fitting the outer 
sleeves. Wire guns were considered safer 
because in the event of a_ burst, the 





explosion was localised by the wire wrap- 


years between the wars, since capital ship 
displacement was limited by treaty to 35,000 
tons, and this obliged our naval constructors 
to resort to all kinds of weight-saving expe- 
dients. Paramount among these was the 
necessity to concentrate the main armament 
within a smaller compass. Thus the “ Nelson”’ 
and “‘ Rodney”’ mounted their nine 16in 
guns in three triple turrets, all forward, and 
the “ King George V ”’ class carried their ten 
14in guns in one quadruple and one twin 
turret forward and one quadruple turret aft ; 
but neither of these alternative dispositions 
was as satisfactory as in all our 15in gunned 
capital ships. So, although the “ Van- 
guard’s’’ main guns are not modern, their 
disposition, together with their up-to-date 
control equipment, incorporating the 
very latest system of radar direction, 
should render them more effective than 





the weapons carried in earlier battleships. 





‘* Hood,”’ but her beam is 108ft, as against 
the 105ft of the battle-cruiser. 

Her main armament of eight 15in guns is 
identical with that of the ‘‘ Hood ” and also 
of the late German battleship ‘‘ Bismarck.” 
Her secondary armament comprises sixteen 
5-25in dual-purpose guns, which is twice the 
main armament of the latest cruisers of the 
improved ‘‘ Dido” class. In addition, there 
are numerous 40mm Bofors anti-aircraft 
guns, most of which are in six-barrelled 
mountings, one of the latter pointing over the 
square stern, a feature designed to eliminate 
eddies and improve speed. 

A singular feature of the ‘‘ Vanguard ”’ is 
that her 15in guns are thirty years old! The 
reason for this is that she was to have been 
built in record time for a ship of her size and 
design (and would have been but for the 
slowing down of her construction consequent 
upon the end of the war), and while 15in 
guns were to hand, 16in guns, with which she 
was originally intended to be armed as the 
fifth unit of the “‘ Lion ”’ class, all cancelled 
during the war, would have had to be built, 
and such guns take longer to manufacture 
than ships do to build. 

The ‘‘ Vanguard’s’’ 15in guns were first 
mounted in the large cruisers ‘* Glorious ”’ 
and ‘‘ Courageous,” of 18,600 tons, com- 
pleted in 1917, which carried four apiece. 
When these two freak ships were converted 
into aircraft carriers in 1924-30, their 15in 
guns were removed and added to the reserve 
of weapons of that calibre maintained for our 
battleships of the “ Queen Elizabeth” and 





‘Royal Sovereign” classes and for the 





H.M.S. ** VANGUARD" 


ping. They were, however, much heavier 
than the all-steel pattern of modern guns 
which, owing to the improved quality 
of the steel now used, are considered to be 
100 per cent safe. Great Britain was the 
last naval Power to adopt all-steel guns, but 
the delay was held to be justified by the 
Royal Navy’s comparative immunity from 
gun, bursts. 

To meet the demand for very long-range 
firing, which entails the highest velocities, 
modern naval guns have to be given great 
length, in some cases as much as 55 calibres ; 
that is, the length is fifty-five times the 
diameter of the bore. This calls for abnormal 
longitudinal strength, any deficiency in which 
would cause the gun to droop and gravely 
impair its accuracy. The requisite degree of 
strength is supplied by the auto-frettage 
system. H.M.S. “ King George V,”’ a battle- 
ship of 35,000 tons standard displacement, 
completed in 1940, was the first British 
capital ship to be armed exclusively with all- 
steel guns, as distinct from the wire-wound 
guns which formed the main armament of all 
our previous vessels of the type. 

As against the age of the actual guns, how- 
ever, one of the best features of the ‘‘ Van- 
guard’s’”’ design is the even distribution of 
the main armament, as in her there has been 
a reversion to the arrangement of four twin 
turrets, two forward and two aft. This was 
the practice in the “‘ Queen Elizabeth ” and 
“Royal Sovereign” classes and in the 
“Hood,” and is by far the most popular dis- 
position among naval gunnery officers, but 
their preference had to be ignored in the 








Although fundamentally differing little 
from the ‘‘ King George V ” class, completed 
in 1940-42, the “Vanguard” is a very 
different ship from what was intended five 
years ago. She does not, for instance, suffer 
from the disadvantage of the limitations 
imposed by the constructional demands of 
providing aircraft hangars and an adjacent 
catapult amidships. In the ‘‘ King George 
V ” class this arrangement, which had been 
developed and standardised into an important 
and prominent feature in the reconstructed 
older battleships of the ‘‘ Queen Elizabeth ” 
class, considerably influenced the initial 
design and construction of the ships. It 
added to the risk of serious petrol fires in 
action, it raised difficult problems of deck 
stowage, it militated against efficient naval 
organisation and normal operations amid- 
ships, and it detracted from the symmetry 
of the ships. As more orthodox fleet aircraft 
carriers are now available, the “‘ Vanguard ” 
does not carry aircraft, and the absence of all 
provision for them minimises the danger of 
major conflagrations in battle and releases 
valuable deck space for anti-aircraft guns 
and other purposes. 

The latter consideration is very apparent, 
for the ‘‘ Vanguard’s ”’ masts and funnels are 
closely grouped together amidships and rise 
from a veritable fortress of small defensive 
weapons, an arrangement very similar to 
that in the latest American battleships of the 
“Towa ”’ class. 

The streamlined, perpendicular funnels 
have their caps turned over towards the 
stern, recalling pictures of the German heavy 
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cruiser ‘* Prinz Eugen,” and again of the 
latest units of the United States Navy. This 
prevents exhaust gases from interfering with 
the after gunnery control arrangements. 
The similarity to American and German types 
is accentuated by the pronounced flare at the 
bows, which prevents all the green water from 
breaking over the forecastle (which neverthe- 
less has three breakwaters) and keeps spray 
away from the forward control positions when 
the ship is steaming against a head sea and, 
like some German warships, her hawseholes 
are of the countersunk pattern. 

When I was shown over the *“* Vanguard ” 
recently, her commanding officer, Captain 
W. G. Agnew, C.B..C.V.0., D.S.0., R.N., told 
me that she was “ absolutely first class as 
regards machinery, handling and damage 
control.” Eight Admiralty three-drum type 
water-tube boilers and Parsons single-reduc- 
tion geared turbines propel her at a speed 
which, with her designed shaft horsepower, 
remain an official secret for the present ; 
but it can be said that ‘‘ her steaming trials 
were very satisfactory indeed, everybody 
being most pleasantly surprised.” (The 
** Hood ” was designed for 144,000 s.h.p. and 
a speed of 31 knots, but developed 151,000 
s.h.p. and over 32 knots on her trials, which 
were run in bad weather.) The “ Van- 
guard’s ” four engine-rooms and four boiler- 
rooms, which are very full and cramped, are 
arranged in four self-contained units fo 
minimise the risk of all the machinery being 
put out of action as the result of a single 
injury. There are eight other engine-rooms, 
comprising four action machinery rooms, 
each containing a turbo-generator, a turbo- 
hydraulic engine and a high-pressure air com- 
pressor, two diesel-generator rooms, and two 
harbour machinery rooms containing evapo- 
rators with an output of 500 tons of distilled 
water per day. The dynamos have a capacity 
of 17,000 to 18,000 amperes. Making for 
increased efficiency in the engine-room 
department, there is a novel system of oil 
burning, embodying the results of four years 
of research and development, and greatly 
improved ventilating arrangements, com- 
bined with a dehumidifying system operated 
on the jet principle. There is also a vacuum 
soot remover and other improvements still 
secret. 

The “‘ Vanguard ”’ is far in advance of any 
other British capital ship as regards pro- 
tection, subdivision and communication for 
damage control, the headquarters of which 
are behind armour. Although the first 
lieutenant is the defence officer, an engineer 
officer of the rank of lieutenant-commander, 
other than the senior engineer and the engi- 
neer officer of gun mountings of that rank, 
is specially borne as damage control officer. 
The damage control arrangements are be- 
lieved to be the most modern ever installed, 
every endeavour having been made to ensure 
that in the event of the ingress of water 
through heavy damage, the flooding would 
be localised and any list rapidly adjusted. 
The main pumps are installed at a high level 
in the ship to preclude their being easily 
swamped out. 

The thickness of the ‘“‘ Vanguard’s ” 
armour has not been released, but it seems 
improbable that it is inferior to that of the 
“Nelson”? and “ Rodney,” which have a 
14in belt, 16in and Qin turrets, 15in. bar- 
bettes and a 61in deck. The “ Nelson ’” was 
mined in December, 1939, and June, 1944, 
and torpedoed in September, 1941 and has 
thus proved herself able to withstand much 
punishment—in fact, she survived almost 
mortal injury. No figures are available as to 
the armour protection in the “ Vanguard’s ” 


George V ” class, but it was officially stated 
that their design incorporates enhanced 
defence against air attack, including an 
improved distribution of side and deck 
armour, more elaborate subdivision and 
an improved system of underwater pro- 
tection. . Unofficial reports gave the weight 
of armour as over 14,000 tons and the water- 
line thickness as 16in. 

Some of the exceptionally numerous 
radar sets on board are designed to give 
warning of the approach of ships or aircraft, 
while others make for increased efficiency in 
gunnery direction, which is based on the 
principle of remote control, under which the 
armament can be laid, trained and aimed 
from the elevated fire director. The de- 
gaussing equipment for protection against 
magnetic mines includes automatic adjusting 
gear. 

Compared with the “Hood,” whose 
quarter deck was completely swept by the 








sea and rendered temporarily uninhabitable 
when she was steaming at high speed, the 
‘“* Vanguard ”’ has a considerably higher free- 
board. In addition to her high forecastle, 
she is flush decked from stem to stern, her 
quarterdeck thus standing a deck higher 
out of the water. 

The war complement of the “ Vanguard ” 
is 2000 officers and men. At present she has 
a special trials crew of 1300, which will be 
brought up to 1600 by December, when she 
proceeds on her shakedown cruise. This is 
scheduled to be completed before Christmas. 
The “ Vanguard ”’ is the first British war- 
ship to have a cinema, which was actually 
included in the original design. It seats 160, 
and can be used for many other purposes, 
including the issue of the rum ration. In 
other ships film performances are held on any 
stretch of clear deck in suitable weather or 
cramped into an office flat or similar re- 
stricted space between decks on dirty nights, 
although on some of the larger ships films 
are shown in the now redundant hangars. 
Other amenities for the ship’s company of 
the ‘‘ Vanguard ”’ are just as well considered. 
The officers accommodation and messes are 
much as in other ships of the size, and the 





immediate predecessors of the “King 








the Royal Marine barrack room, but there are 
six special dining halls (only five in use at 
present), to which food is supplied from 
serving hatches communicating by lifts with 
two galleys on the main deck above. Mess 
traps for junior ratings such as cups, plates, 
and dishes, are made of plastic material, not 
easily broken, and are washed and dried by 
machinery. There are special tea serveries for 
these men, to obviate the necessity of their 
going to their messes during stand easy 
periods. 

Messes are of the enclosed type, well 
furnished with tubular steel furniture and 
cushions. The men live in these separate 
messes, but feed in the dining halls, which 
are painted in pale green, pink, pale blue and 
cream to relieve the monotony of the inevit- 
able white and grey of the rest of the ship. 
The new cafeteria system of feeding is a 
great success, though there are some who 











usual spartan atmosphere seems to pervade 


miss the intimate atmosphere of eating with 





H.M.S. ** VANGUARD* AT SEA 


their own branch or rating in their mess. No 
complaints about food have been received. 
This advance in the standard of accommoda- 
tion on the lower deck would appear to be 
based on the practice in American warships. 

The “‘ Vanguard ” is equipped with an up- 
to-date laundry fitted with all kinds of 
machines capable of dealing with the dirtiest 
of overalls to the stiffest of white collars, 
though there is a shortage of space for sorting 
purposes. All messes have wardrobes or 
lockers fitted with coat hangers, and there 
are special lockers for shoes, cupboards for 
personal effects and racks for stowing attaché 
cases. 

Standing near the entrance to the captain’s 
quarters is a scale model of the latest ** Van- 
guard,” presented to her by the builders, 
John Brown and Co., Ltd., when Princess 
Elizabeth launched the ship at Clydebank 
on November 30th, 1944. Captain Agnew 
has a coloured engraving of the first ‘‘ Van- 
guard,” presented to him by her Royal High- 
ness when she visited the ship on May 12th 
this year to attend the service dedicating the 
chapel on board to St. Andrew, the ship 
having been launched on that saint’s day, 
and the ceremony of blessing the ship. 

The first ‘‘ Vanguard,” 1586-1629, which, 
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it is interesting to note, had a length equal 
only to the beam of the present ship of the 
name, was a galleon of 500 tons, which fought 
against the Spanish Armada, and after being 
rebuilt as the second ‘‘ Vanguard,” 1631- 
1667, a second rate of 731 tons, saw much 
hard fighting in the first and second Dutch 
wars. The fleet which defeated the French 
Admiral Tourville at the Battle of Barfleur in 
1692 included the third “‘ Vanguard,” 1678- 
1728, a second rate of 1357 tons. During the 
Seven Years’ War a fourth ‘ Vanguard,” 
1748-1774, a third rate of 1419 tons, was 
present at the siege and capture of the 
fortress of Louisburg, before participating in 
the operations leading to the fall of Quebec, 
which, when closely beset by a French army 
from Montreal, she later relieved. 

The fifth ‘‘ Vanguard,” 1787-1821, a third 
rate of 1609 tons, was the most famous ship 
of all to bear the name. She wore the flag 
of Nelson from March, 1798, to June, 1799, 
during which period she suffered a severe 
pounding at the Battle of the Nile. The 
sixth “ Vanguard,’’ 1835-1867, a second rate 
of 2609, was one of the finest sailing men-o’- 
war ever built, but had a comparatively 
peaceful career, The seventh ship of the 
name, 1870-1875, an iron central battery 
battleship, was lost by collision with a sister 
ship. The eighth “‘ Vanguard,’’ 1908-1917, 
a dreadnought of 19,250 tons, fought in the 
Fourth Battle Squadron at the Battle of 
Jutland, but was destroyed by an internal 
explosion at Scapa Flow on July 9th the 
following year. 

The present “* Vanguard ”’ was ordered on 
March 14th, 1941, and her keel was laid on 
October 2nd by John Brown and Co., Ltd., 
at Clydebank the same year. The many 
lessons of the war which were incorporated in 
her construction, and the fitting of additional 
equipment which became necessary with 
wartime weapon development, resulted in 
her design being modified three or four 
times. 

Strenuous efforts were made to complete 
her fitting-out in time for her to take part in 
the final assault on Japan, but the unex- 
pected surrender of the Eastern enemy de- 
prived her of this experience. Some com- 
pensation has accrued, however, as the final 
few months of her fitting-out were less rushed 
and some relaxation has been possible in the 
austerity of wartime finish. She com- 
missioned for trials on April 25th this year. 

After going into Gladstone Graving Dock, 
Liverpool, where she stayed for a month, and 
steaming trials in the Firth of Clyde, she 
carried out a series of exhaustive trials to test 
her capabilities in every other direction. 
She then went into dry dock at Devonport, 
which she left on August 8th, arriving on the 
12th in Portsmouth dockyard, where she is 
to be prepared for her voyage with the King 
and Queen and the two Princesses to South 
Africa in February. 

Structural alterations to accommodate the 
Royal Party will not be extensive, but of a 
very superficial nature, merely involving the 
modification of quarters and offices reserved 
for an admiral and his staff. They will in no 
way interfere with her efficiency as a fighting 
ship and she could go into action immediately 
on the way to South Africa. No guns or any 
other war devices are being removed. The 
ship’s company will not be specially picked 
for the Royal tour. After the visit to South 
Africa the “‘ Vanguard’’ may become the 
flagship of the Home Fleet. 

The ‘‘ Vanguard ” represents the ultimate 
development of the battleship which began 
forty years ago with the “ Dreadnought.” 
It may be that she is the last of her type, or at 


ceived, for atomic bomb experiments may 
result in revolutionary changes in the design 
of capital ships. 








Government Factories for 
Industry 


Tue Board of Trade has announced that a 
further fifty-one factories have recently been 
allocated to industrial firms. ‘They represent 
an area of about 3 million square feet and, 
when in full production, should provide employ- 
ment for up to 16,000 people. Seven of these 
factories have, it is stated, been allocated for a 
short-term only. In all, 256 Government 
factories with an area of about 54 million 
square feet have now been allocated to private 
industry or have been allotted to use by the 
Government for training and research centres 
and disposal depots. 

Below we give particulars of the latest 
allocations of factory space to engineering 
firms. The location of the factory and the 
type of work to be carried out follows the 
name of the firm in each case: Marshall, 
Sons and Co., Ltd., Crook, Durham, wire- 
drawing and other machinery; Armytage 
Brothers (Knottingley), Ltd., Knottingley, 
Leeds, glass bottle machinery ; Airedale 
Electrical Manufacturing Company, Ltd., Brad- 
ford, Yorks, electrical equipment; Yorkshire 
Patent Steam Wagon Company, Ltd., Hunslet, 
Leeds, municipal vehicles ; Davis and Timmins, 
Ltd., Hoddesdon, Herts, screws and auto- 
matic machine products; Pye Radio, Ltd., 
Cambridge, research and limited production 
of specialised instruments ; Smart and Brown 
Ltd., Biggleswade, Beds, small machine tools ; 
Cosmos, Ltd., Stansted, Essex, valve compo- 
nents ; Simms Motor Units, Ltd., East Finchley, 
fuel injection equipment for diesel engines ; 
Graseby Instruments, Ltd., Surbiton, Surrey, 
clocks, watches, meters and switches; Elliott 
Brothers (London), Ltd., Elstree, Herts, 
fire control equipment; British Motor Boat 
Manufacturing Company, Banbury, small trac- 
tors, generating sets, small marine engines ; 
Cunliffe Owen Aircraft, Ltd., Southampton, 
light engineering; Rotax, Ltd., Beaconsfield, 
Bucks, fuel injection equipment for diesel 
engines; Evans and Sons (Portsmouth), 
Ltd., Frome, Somerset, general engineering 
work; Frome Tool and Gauge, Ltd., Frome, 
jigs, tools and gauges; Dowsett Engineering 
Company, Ltd., Carnarvon, steel work and 
engineering equipment; George Kent, Ltd., 
Resolven, Wales, steering gear and water 
meters ; Steel Fabricators, Ltd., Cardiff, 
pressed metal parts; Lancashire Dynamo and 
Crypto, Ltd., Cardiff, fractional electric motors ; 
Rootes Securities, Ltd., Coventry, engineering 
research unit; Peak Engineering Company, 
Stratford-on-Avon, machine and bench tools ; 
Crolt Engineering Company, Ltd., Bolton, 
Lanes tools, jigs, dies and fixtures; Crossley 
Brothers, Ltd., Openshaw, Manchester, iron 
founding ; Kelvinator, Ltd., Crewe, commercial 
and domestic refrigerators; | Metropolitan- 
Vickers Electrical Company, Ltd., Trafford 
Park, Manchester, development of gas turbines 
for industrial purposes ; Rockman Engineering 
Company, Oldham, Lancs, bakelite mouldings 
and light electrical engineering ; British 
Thomson-Houston Company, Ltd., Colne, 
Lancs, moulded parts for magnetos; Kalum 
Grant and Partners, Ltd., Macmerry, Scotland, 
steel work for housing; H. J. Scott and Co., 
Ltd., Belfast, electrical machinery; British 
Power Transformer Company, Ltd., Lisburn, 
N. Ireland, transformers. 








The Cost of Locomotive Coal 


THE cost of practically all materials neces- 
sary for the operation of the railways has risen 
steeply throughout the war, and of all materials 
the cost of coal is of particular importance. 
The railways are amongst the largest con- 





least the last of the type as at present con- 


owing to greater consumption and advance in 
prices, the cost of locomotive coal used by the 
Great Western Railway was £4,700,000. Com- 
pared with 1938 this is an increase of £2,900,000, 
or 160 per cent, and it represents 13 per cent of 
the total expenditure incurred on railway 
working in the pre-war years. 

Although the average price of locomotive 
coal per ton in 1945 was 126 per cent above pre- 
war, it has increased still further in the first six 
months of the current year to 151 per cent. 

A more pertinent way of expressing the effect 
of this large item of operating expenditure is to 
give the comparative consumption and cost per 
mile. The average consumption per engine mile 
during 1945 compared with 1938 rose by 24 per 
cent, The average cost per mile increased by 
181 per cent. Of this increased cost, 157 per 
cent was due to higher prices, including 31 per 
cent attributable to the higher cost of the 
additional coal consumed per mile. 

The main factors which have contributed to 
the increased consumption per mile are as 
follows :— 

The consumption of coal per engine mile in 
1938 was 41-27lb for coaching traffic and 
44-80 1b for goods services giving a combined 
figure of 43-32lb. During the war years the 
passenger train mileage had to be progressively 
curtailed to enable additional freight services to 
be run, to provide for the ever-increasing volume 
of war traffic which had to be carried. The 
transfer of a larger proportion of the engine 
mileage from coaching to goods traffic at the 
heavier rate of consumption quickly increased 
the average consumption per mile. This latter 
factor showed a small decrease in 1945 compared 
with 1944, due to the restoration of passenger 
services, which, however, are still 9 per cent 
below pre-war, owing to shortage of rolling 
stock and other causes. 

Another factor which has contributed to 
increased coal consumption per mile is the 
inferior quality of the coal supplied to the 
railways. The Great Western engines were 
designed to burn largely South Wales coal of 
the best steaming qualities, but owing to war 
conditions and the general shortage of coal, it 
became necessary to use other grades of coal and 
even briquettes, which, being of inferior 
quality, involved heavier consumption per mile, 
and added to the difficulties of maintaining the 
engines in good condition. 

Yet another factor causing increased con- 
sumption per mile was the generally unfavour- 
able operating conditions which slowed down 
the movement of railway traffic, such as the 
black-out, bomb damage to railway bridges, 
stations and track, necessitating the imposition 
of speed restrictions at many points, and the 
general deterioration in the condition of the 
locomotive stock owing to shortage of main- 
tenance staff and materials. 

The restoration and improvement of Great 
Western Railway pre-war passenger train 
services will inevitably entail a considerable 
increase in total coal consumption, and in view 
of the high price and acute shortage of coal the 
company has during the past year been experi- 
menting with oil-burning locomotives. After 
successful trials it has been decided to convert 
forty-four passenger and freight locomotives 
from coal to oil-burning, thus saving a total of 
50,000 tons per annum. In August, the 
Minister of Transport requested the Company 
to convert a further 172 passenger and freight 
locomotives, in order to save coal and this is 
being pushed forward rapidly. 








Tatwan’s ALUMINIUM INDUsTRY.—The alumi- 
nium industry in Taiwan, Formosa, which suffered 
serious during the war, is expected to be 
fully restored by 1948. Three American experts 
are arriving in Taiwan in order to investigate 
existing conditions and later to collaborate on 
getting the industry back on its feet. The industry 
is centred in the cities of Kaohsiung and Hualien. 
Factories in these cities were taken over by the 
Government at the time of the Japanese surrender, 
and are now under the management of the Taiwan 
Aluminium Company, which was recently organised 
by the National Resources Commission. It is 
estimated that 12 million U.S. dollars will be needed 
to repair the two factories, and it is hoped to secure 





sumers of coal in the country. In the year 1945, 


40 per cent of this capital from America. 
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Speke Factory of the Dunlop Rubber 
Company, Ltd. 


"7 HILST the war was still being fought and 

aircraft were still in production at the 
Speke shadow factory, near Liverpool, which 
was built by Rootes Securities on behalf of 
the Ministry of. Aircraft Production, negotia- 
tions were completed for the transfer of the 
establishment to the Dunlop Rubber Company, 
Ltd. Within a few weeks of the last ‘‘ Halifax ”’ 
aircraft leaving the factory in July, 1945, 
the new tenants took over the complete site of 
100 acres, together with its buildings, covering 
an area of 1,400,000 square feet. During the 
intervening period between the completion of 
negotiations and the release of the establish- 
ment, a certain amount of preliminary struc- 
tural conversion work was begun. In view 
of the complete dissimilarity of aircraft pro- 
duction and rubber processing and manufacture, 
the amount of preliminary work which had 
to be done and the problems which faced the 
engineers of the Dunlop Rubber Company were 
of no small magnitude. The fact, which we 
noted during a recent visit, that steady pro- 
duction has already started is an indication 
of the efficiency of their organisation. 


ADAPTATION OF BUILDINGS 


Before the installation of the production 
plant could be contemplated, two principal 
structural and service features had, of necessity, 
to be considered. First, although the height 
and span of the main building generally suited 
it for the new class of work, prior to the instal- 
lation of a majority of the very heavy produc- 
tion plant, weighing some 5000 tons, extensive 
foundation work had to be completed. At 
the same time the supply services were so 
inadequate as to be virtually non-existent, 
in view of the small demands of aircraft pro- 
duction when compared with the heavy con- 
sumption of steam, water, compressed air, 
electricity, &c., in rubber processing. For 
these reasons the building of foundations and 
structural work was carefully planned and kept 
in sequence with the supply and installation of 
plant, and the various services installed ready 
for coupling up to the machines as they were 
laid down. In all there are fifty-eight heavy 
foundations, which, together with their service 
trenches, have necessitated the excavation of 
20,610 cubic yards of earth and the setting of 
9611 cubic yards of concrete. 

Production has already started in the new 
plant, although some equipment has yet to 
be installed. When the establishment is fully 
equipped it will employ between six and seven 
thousand hands and is expected to be one of 
the most modern plants of its type in the 
world. Although the plant is not yet in full 
production, the photographs we reproduce on 
the opposite page give a good impression of the 
general arrangement of the works. 

SUPPLY SERVICES 

Where possible, existing service plant has 
been modified and extended to suit it for the 
new class of work. The original boiler-house, 
adjacent tooneend of the main building, has been 
retained, and to generate the required 150,000 Ib 
per hour of process steam at 200 lb per square 
inch, six boilers, previously used for supplying 
hot water, havé been converted and two new 
boilers are being installed. Steam is dis- 
tributed throughout the works through some 
44,000ft of mains. Originally two oil-engined 
generating sets were sufficient to provide 
electric current, but as their capacity was 
completely inadequate, they are being retained 
as a stand-by to maintain essential services 
in the event of a breakdown, and power is 
now obtained from the public supply. Two 
ring main cables have been installed to dis- 
tribute current round the works from trans- 
formers and a new switch house. One air 
compressor with a capacity of 3750 cubic feet 
of air per minute has been supplemented by a 


supply to 5750 cubic feet per minute at 100 Ib 
per square inch and 1560 cubic feet per 
minute at 325 cubic feet per square inch. 

In order to increase the existing water 
supply of 25,000 gallons per hour to the 
required 75,000 gallons per hour, a second 
borehole has been sunk and a large pump- 
house built. A considerable amount of water 
is used in process work and to use its utmost 
cooling capacity the water is recirculated 
through the various processes at least three 
times. The water is first pumped into a large 
concrete tank, whence, at its lowest tempera- 
ture, it is first used on the more vital processes. 
The water then returns by gravity to a collecting 
sump and is pumped back to a second tank, 
adjoining the main tank, from which it is 
recirculated to other process machines. After 
being returned to a third tank and again used 








incidentally, is open to the body of the shop, 
pays high tribute to its designers. 

Four combined mixing and milling plants 
are now working at the north end of the main 
building. The arrangement of two of them 
viewed from thecharging side isillustrated below. 
Each of these plants consists of a substantial 
steel structure, at the top of which is a 
charging platform for the mixer below. From 
the discharge gate of the mixer a chute leads 
downwards and opens directly on to rolls 
set at floor level. Raw materials are batched 
and loaded on to trays of an_ elevator, 
which carries them up to the charging platform, 
where they are unloaded on to rollers leading 
to the mixer filling gate. Gas and lamp black 
are prepared in an adjoining section and are 
delivered to the charging platform by an 
enclosed conveyor. This conveyor is designed 
to fill an enclosed weigh hopper and from 
this hopper the requisite amount of black 
is discharged into the mixer through a separate 
closed chute. The method of charging the 
mixer is arranged so that at no time are the 
powders exposed to the atmosphere. This 
layout, combined with an efficient system of 





dust and fume exhaustion, permits the sur- 








in processing, the water is used for either 
flushing purposes or run to waste. 

An entirely new hydraulic system has been 
laid down to supply 1500 gallons of water per 
minute at a pressure of 350 Ib per square inch ; 
120 gallons per minute at 1100 Ib per square 
inch; and 300 gallons per minute at 2240 1b 
per square inch. 


RUBBER PROCESSING PLANT 


The layout of the equipment in the main 
production building has been based upon 
the extensive experience acquired at Fort 
Dunlop and the plant is arranged to permit, 
so far as is possible, a continuous line flow 
from the north end of the shop, where the 
batching and mixing plant is situated, to the 
finishing and despatch bays at the south end. 
This direction of production flow permitted 
the curing or vulcanising operations to be 
placed close to the boiler-house, and also 
determined the position of the new pump room. 
By this arrangement the heaviest consumption 
point of a particular service is situated at the 
minimum distance from its place of generation. 
The high standard of cleanliness throughout 
the works is an outstanding feature and the 
way in which this standard has been main- 








considerably larger machine to increase the 





tained in the rubber mixing section, which, 





MIXING AND MILLING MACHINES 


rounding area to be kept perfectly clean and 
free from the dirt usually present in such 
plants. 

From the mixing and milling plant the raw 
rubber is transferred to adjoining rolls, where 
it is converted into sheets ready for transport 
to the appropriate component fabricating 
sections. At present the sheets are being 
transported on trucks, but work is proceeding 
on the erection of a conveyor system leading 
to the production lines, and heavy manual 
handling will be eliminated. Installation has 
also begun of a pneumatic conveyor system 
connecting the sheet conveyors to an adjacent 
laboratory control room in order that samples 
from each batch may be rapidly delivered there 
for test. When the sample has been approved 
or rejected, a note is returned to the conveyor 
line before the sheet of material has had time 
to reach the end and been passed on for further 
processing. 


TYRE-MAKING PLANT 


Much of the motor-car and cycle tyre and 
tube-making plant is working, although the 
planned production sequence for the maximum 
output cannot at present be followed, as certain 
of the special machines and conveying equip- 
ment have yet to be delivered and installed. 
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One of the photographs reproduced on pape 274 
gives an impression of the section which has 
been laid down for heavy, or “ giant,”” tyre pro- 
duction. Another engraving shows the end 
of the heavy tyre building line, where the 
vuleanising moulds are loaded with the uncured 
tyres. These moulds are carried on roller 
conveyors, leading to the loading points above 
one of two groups of four autoclaves. The 
autoclaves, also illustrated on page 274, project 
down through a basement below the main 
floor into pits which are sufficiently large to 
permit easy accessibility for the inspection 
and maintenance of the many supply services 
connected to the autoclaves. Each autoclave 
accommodates a number of moulds which 
varies according to the size of tyre being 
produced. 

The lighter types of motor-car tyres are 
being produced on another line, ending in a 
battery of vulcanisers, each of which treats 
one tyre at a time and operates on a pre-set 
automatic time cycle. Bicycle tyres were being 
built in machines on the main floor, but this 
plant is now being moved up on to a balcony 
in the centre of the building. 




















OTHER PRODUCTS 


A little more than half of the floor space 
of the main building is devoted to tyre and 
tube manufacture, with the remaining space 
given over to the production of foot-wear. 
This section is completely self-contained, 
with its own vulcanising plant and conveyor 
system. Here a large number of women are 
employed and the footwear building operations 













even flow through the respective production 
lines. After it has been built up, the footwear 
is loaded on to racks and transported on 
specially designed plant to a battery of large 
autoclaves for vuleanisation. At the end 
of treatment the loaded racks are taken 
straight to the finishing and packing sections. 

An enclosed area adjoining the main building, 
which was originally used for the spray paint- 
ing of aircraft, has been laid out for the manu- 
facture of golf and tennis balls. Here the 
output is steadily growing, as the training of 
operatives progresses. 

One of two large adjoining buildings has 
been laid down for the production of precision 
components, rubber-to-metal bonding, and 
the manufacture of cycle saddles. The other 
building has been cleared and foundations are 
being laid for the installation of equipment for 
the manufacture of heavy conveyor belting. 

In the course of our resent visit to the works 
we were informed that as it is expected 
eventually to employ between six and seven 
thousand hands, it will prove an important 
factor in the reduction of unemployment on 
Merseyside. Practically all of the employees 
have been taken over from this and neigh- 
bouring factories on war production, and are 
being trained in a class of work which is entirely 
different to that upon which they were pre- 
viously engaged. The local authorities, to- 
gether with Ministerial representatives, have 
given the Dunlop Rubber Company, Ltd., every 
assistance in this work of factory conversion, 
and its ultimate productive capacity should 
prove an important addition to the domestic 
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and export trade of the country. 













Royal Netherlands 






HE Royal Netherlands Industries Fair, 

which opened on Tuesday, September 10th, 
and closed on Thursday of last week, September 
19th, was the forty-seventh Fair to be held 
and the first Autumn Fair since the end of the 
war. It was remarkably successful, not only 
on account of its size and the diversity of its 
interests, but because it marked a further 
development of the Fair as a centre of West 
European trade. 

In addition to the well-planned permanent 
Fair buildings on the Vredenburg site, com- 
prising the ground floor with the large Irene 
and Beatrix halls, and the five upper floors, 
























Industries Fair at 


Utrecht 


which together furnish stand accommodation 
for some 6000 exhibitors, a large new fair ground 
has been acquired on the Croeselaan site, to 
which most of the building exhibits and agri- 
cultural and some general engineering exhibits 
have been moved. The larger space thus given 
in the Vredenburg Square will be used for new 
Fair buildings and administrative offices, and 
£900,000 has been set apart for the further 
development of the Fair accommodation on the 
two sites. 

A further advantage of the double-site 
arrangement was a welcome absence of crowd- 
ing, while the setting apart of the two first days 














as export days at a higher entry price made it 
possible to see the Fair with comparative 
comfort. 

This autumn a special Foreign Relations 
Department was set up adjoining the Fair 
administration office, at which information for 
visitors from abroad could be obtained. 

Many Vredenburg standholders retain their 
positions, particularly on the ground floor 
sections, set apart for the engineering and allied 
exhibits, and on entering the Fair one could not 
help noticing the large stand of Philips’ Gloe!.- 
lampenfabrieken N.V., of Eindhoven, on which 
was displayed such items as magnetic filters, 
spot and seam welders, measuring instruments 
and lamps for lighting, heating and industrial 
drying. Nearby was the stand of R. S. Stokvis 
and Son, of Rotterdam, on which electrical and 
heating apparatus was shown, and on another 
stand non-ferrous metals. 

The Irene Hall on the first floor housed the 
only national exhibit, that of Belgium, which 
included a comprehensive display of Belgian 
machine tools. The other side of the Irene Hall 
was set apart for various Dutch exhibits, which 
were largely agricultural in character. From a 
display, which included churns, milk powder 
manufacturing machines, homogenisers, coolers 
and dairy machinery generally, we have chosen 
for illustration a machine for automatically 
sterilising and drying milk churns, which was 
built by the Goudache Machinefabriek Hupkes 
N.V., of Gouda. 
the Stijnis Technisch Bureau, complete with 
its auxiliary pumps and is designed to wash 
and sterilise milk churns and dry them ready 
for service in a very short time. 

In the large Beatrix Hall prominent stands 
were those of the “‘Heemaf” N.V. Henglo, 


which showed photographs illustrating its 
large electrical manufacturing and _installa- 
tion programme, and Werkspoor N.V., of 


Amsterdam, was represented by photographs 
of its boilers, steam engines, oil engines, as 
well as sugar machinery, chemical plant and 
tramway and transport installations. In this 
hall an outstanding display of Netherlands 
machine tools was arranged by the N.V. 
Nederlandsche Machinefabriek “ Artillerie- 
Inrichtingen,”’ of Hembrug-Zaandam. Upto the 
year 1940 the production of this Government- 
owned works was entirely devoted to Service 
requirements. When, however, the country 
was overrun by the German Army, the firm 
applied itself to the development of various 
types of machine tools and gauges, and also 
agricultural implements, the 
which is now being energetically continued. 
In addition to machine tools for the production 
of precision work, the firm is also manufacturing 
plug and snap gauges and gauges for screw 
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AUTOMATIC CHURN WASHING MACHINE 


HIGH PRECISION LATHE 
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threads, as well as machine vices, measuring 
tools for use on surface plates, and universal 
iool and cutter grinders. The accompanying 
engraving shows a high precision lathe designed 
with its various attachments for tool-room or 
high-precision production work. The bed and 
headstock are made in one casting, and the 
main spindle runs in a double-row ball bearing, 
designed to give chuck-turned work an accuracy 
in roundness within 0-000lin. The swing over 
the bed is 270 mm, and the length between the 
centres 470 mm. There are sixteen spindle 
speeds, from 45 to 2200 r.p.m., and the feeds are 
from 0-022 mm to 1-25 mm per revolution. ‘The 
lead screws make provision for cutting metric 
threads from 0-2 mm to 3 mm and Whitworth 
threads from 4 to 90 threads per inch. 

Our other machine tool shown in the accom- 
panying engraving was a table drilling machine 
of the “‘B 4” pattern, with maximum drill dia- 
meter of 10 mm and a maximum drilling depth 
of 75 mm. The motor-driven spindle has an 
infinitely variable speed range of 570 to 3750 
r.p.m. The general robust design of the machine 
with its tee-slotted work table may be noted. 

The stand of Gebruder Stork N.V. Machine- 
fabriek Hengelo showed a range of pumps, 
and on the stand of the Apparatenfabreik, of 
Amsterdam, there was a comprehensive dis- 
play of machinery for the dairy industry. A 
prominent exhibit was a large machine for the 
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TABLE DRILLING MACHINE 


production of milk powder. The milk is fed 
into the machine from a centrally arranged 
tank, which delivers a thin film of milk on to 
two steam-heated rollers rotating outwards. 
The heating steam is saturated and is supplied 
at a pressure of 12 atmospheres. The thin 
film of dried milk is skimmed off the roller 
surface by knives, which are capable of fine 
adjustment, and it falls into troughs on the 
outside of each roller, along which the powder 
is forwarded by a rotating screw conveyor. 
The upper part of the machine is closed by a 
hood which takes off all water vapour. An 
integral part of the design is a condensate pump, 
which returns the hot water from the rollers to 
the boiler. The same firm also showed several 
homogenisers and drawings of a new type of 
continuous sterilising plant for milk bottles 
designed to deal with 2000 bottles per hour. 
On the stand of Brecknell, Munro and Rogers, 
Ltd., of Bristol, there was shown an automatic 
butter-packing machine and a new type of egg 
inspection and sorting machine. Air com- 
pressors and refrigerating plants formed the 
main exhibits of Grasso’s Machinefabrieken 
N.V., of *s-Hertogenbosch; while the N.V. 


Nederlandsche Aluminium Maatschappij showed 
an extensive range of aluminium and light alloy 
work made from its billets, ingots and pressed 
sheets. 


The new Fair site at Croeselaan, not too far 

from the Central Utrecht Station, is a very 
useful addition to the Fair accommodation. It 
was quite recently a sugar beet field, and has 
now taken the name of Terrain 1946. The roads 
were made with stamped and rolled building 
rubble, which was covered with a layer of finely 
ground slag, producing a pleasing surface, 
which withstands wet weather. Seven new 
buildings, built of wood, have been constructed, 
and these, along with two large tents, accom- 
modate a large number of exhibits. There is 
also plenty of space for outside exhibits, which 
this year were mostly agricultural in character. 
In the transport centre a fine stand was arranged 
by the Ford Automobile Fabreik N.V., Neder- 
land, which firm assisted the Fair Authorities 
in the construction of its stands. Visiting the 
large works of the Ford Company near the Hem 
Bridge, alongside the North Sea Canal, not 
far from Amsterdam, we were pleased to find 
that the works had not been damaged, and that 
work is now in full swing. The number of trans- 
port vehicles in Holland has been reduced to 
one-third of its pre-war number, and many of 
the engines of these vehicles have suffered 
damage during the German occupation of the 
country. At the present time the Dutch com- 
pany is importing “ Anglia’? and ‘“‘ Prefect ” 
cars. “‘Thames”’ lorries and Fordson ‘‘ Major ”’ 
tractors from Dagenham, and parts of eight- 
cylinder cars and lorries are being imported 
from Canada and America for reassembly in 
Holland. We saw the welding and assembly of 
bodywork and the final painting and spraying, 
and the assembly of engines and their installa- 
tion. This factory is making a contribution 
to the solution of Netherlands transport 
problem, although some of its best assembly 
tools were taken away by the Germans 
and are only being slowly replaced. Later it is 
intended to import agricultural implements of 
Ford design to work with Fordson “ Major” 
tractors. 
A noteworthy British exhibit was that of 
H. Widdop and Co., Ltd., of Keighley, York- 
shire. On the stand of N. W. Roepers, of 
Nunspeet, two examples of its oil engines for 
ship propulsion and industrial use were shown. 
The main exhibit was a four-cylinder ““E.M X 4” 
direct-reversing engine, with automatic clutch 
gear, and a two-cylinder unit was also on view. 
These engines were on a stand constructed of 
light welded steel members with a straw roof of 
interesting design. Quite near to this stand 
were several Ruston shunting locomotives of 
the oil engine driven type. The Netherlands 
section of General Motors, Ltd., showed some 
box type industrial engines with clutches. 








Polythene* 


POLYTHENE is a general term for the range 
of solid polymers of ethylene 


sures under carefully controlled conditions. 
The polymer is a saturated straight chain 








Polythene first appeared as a trace of a white 
solid in a reaction vessel. Micro analysis 
showed that its carbon and hydrogen ratio 
were practically that of ethylene. This inter- 
esting discovery was followed up but its prose- 
cution led us immediately into a long series 
of technical difficulties of every description, 
including explosions, the result of which was 
that polythene was not produced on a large 
enough scale for technical evaluation until 
December, 1935, by which time greatly improved 
apparatus enabled reasonable quantities to 
be made. Its physical properties were soon 
seen to be remarkable. By the year 1936 
important advances had been made and in 
that year, too, first beginnings were made 
towards devising a continuous process of 
manufacture. As may be imagined, continuous 
working above 1000 atmospheres at a tempera- 
ture of 200 deg. C., involved us in one 
difficulty after another, but by the year 
1937, a continuous running pilot plant was in 
operation in the laboratory. 

By this time the product was sufficiently 
promising to justify approaches being made 
to various industries, notably the electrical, 
where it was considered it might be useful. 
By the end of 1938 an experimental length 
of submarine cable had been made, and in 
July, 1939, one was made a mile long. 

In 1938 the company decided to erect a 
full-scale manufacturing unit with reaction 
vessels six hundred times the volume of the 
original experimental reactor. The design of 
this plant was completed by the end of the 
year and the erection of the plant started in 
1939. This unit came into production about 
the time the Germans invaded Poland but 
before it had produced a kilo of polythene 
it had already been decided to double its 
capacity. It is a remarkable and providential 
coincidence that the large-scale production 
of this material, so valuable to the’ British and 
Allied war effort, should coincide with the time 
of its greatest need. 

By the beginning of 1940 another war- 
time use for polythene was under develop- 
ment with the Admiralty for the insulation 
of certain special under-water cables, but by 
the time of Dunkirk when the second unit 
of the first polythene plant came into opera- 
tion, the radiolocation uses had outgrown 
all others in importance. All possible output 
was then required and by far the greater part 
was devoted to radar. 

I would like to reiterate that the generic 
name, polythene, covers a whole spectrum of 
products with gradations in properties and it is 
our custom to select from the range the product 
with properties suited not only to the per- 
formance required of the finished article, but 
also to the processing methods available. 

The new effects, particularly flexibility and 
toughness, are due to the long molecules which 
tie the structure together, and since we can 
control the average molecular weight we can 
therefore control the mechanical and physical 


which are] properties throughout our polythene range, 
produced by subjecting that gas to high pres-| giving us a wide choice of materials. 


During the war, the bulk of polythene was 
used for insulating cables, particularly high 


cules is of the order of 1000 carbon atoms. 


commission to visit Amsterdam, 
of its staff was already working, with Dr. 


at high pressures. In 1934 Dr. Michels designed, 


at Hengelo. 


apparatus designed by ourselves 


were disappointing and unsuccessful. 





* 20th Congress 


Ltd.), representing the Chemical Society, the Faraday 
Society and the Society of Chemical Industry ; Sept. 23rd 





began systematic work on the high pressure} may- all 
chemistry of organic compounds, during the} may also be manipulated at a temperature of 
course of which we eventually discovered] about 105 deg. C. by bending and shaping over 
polythene, in March, 1933. The first attempts} formers or by blowing with air at a pressure 
to produce any reasonable organic synthesis} below 51lb per square inch. 
be machined very 
wood-cutting tools and moderately high speeds. 
of French Society of Chemical] Machining presents a simple and speedy means 
Industry, lecture by Dr. F. A. Freeth, F.R.S. (1.C.I.| of making the prototypes for practical evalua- 
tions of polythene for the many new uses to 


hydro-carbon in which the length of the mole- | frequency types, but rods, tubes, films and other 
sections have also been made. 
In 1928 IL.C.I. (Alkali) sent out a small] of being one of the easiest plastics to fabricate 
where one] by the processes of extrusion and moulding. 


It has the merit 


When especially large or complicated articles 


Michels, and decided on a programme of work] have to be made from polythene, sheets and 
tubes of all grades may be joined by hot gas 
at our request, a pump capable of giving a] welding. A stream of nitrogen at 200 deg. C. is 
pressure of 3000 atmospheres on a modified] directed on to the joint and a polythene filler 
Cailletet principle, which was built by Dikkers, | rod used to make the weld. 
It was with this pump and with| containers for corrosive acids, pipes 3ft or 
that we] 4ft in diameter, T-pieces, flanged pipes, &c., 


In this way large 


be fabricated. Polythene sheet 


Polythene may 


easily, using ordinary 
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which it is constantly being put. 
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delayed this we: 
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Subscription orders to us or order their copies 


DEATH 


On September 24th, at Lincoln, Sm Witiiam AsHBEE 
Tritton, M.I.Mech. E., J.P., Chairman of Gwynnes 
Pumps, Ltd., and W. iliam’ Foster and Co. , Ltd., 

aged 71. 











“BRITAIN CAN MAKE IT” 


THERE is no point in “ beating about the 
bush.” The *‘ Britain Can Make It ” Exhibi- 
tion, which opened at the Victoria and Albert 
Museum, South Kensington, last Tuesday, 
and will remain open at least until the end of 
next month, has practically no direct tech- 
nical interest for engineers. They will find 
there few tools more complicated than 
gardening implements, few devices more 
ingenious than gas and electric cookers and 
refrigerators. Apart, indeed, from certain 
displays designed to indicate that new 
materials and new processes developed for 
use in war can be made to serve the purposes 
of peace; apart from similar displays de- 
signed to reveal very elementarily manufac- 
turing methods with a very limited range of 
tools and materials ; and apart from a model 
of a railway sleeping car of the future, with 
thirty-four berths in single and two-berth 
cabins arranged upon two “‘ decks ’’—a model 
designed in conjunction with the L.N.E.R.— 
the engineer will seek nearly in vain for 
technical interest. For this is an exhibition 
concerned predominantly with the home lives 
of the people. Fabrics, furniture, utensils, 
pottery, glassware, cookers, clothing, sports- 
gear, such are the goods to be seen in pro- 
fusion. The Exhibition, in short, is designed 
to be attractive to Mr. Everyman of every 
civilised land, and thereby not only to 
attract custom from abroad, but, in addition, 
to show to the austerity-haunted people of 
this island the range and variety of goods 
that they may expect to find within a year 
or two on the shelves of retail shops. 

But, despite that absorption in the techni- 
calities of his profession for which the engi- 
neer is famed, he is, after all, not wholly con- 
cerned in engineering. Like the “ butcher, 
the baker, the candlestick-maker,”’ he has, 
too, a private as well as a business life. As 
much as others, he and his wife are house- 
proud and interested in furniture and house- 
hold ornament and equipment.  Engi- 
neering is not perhaps the best-dressed of 
professions. But those who practise it may 
at least claim to cultivate a taste for quality 
in the materials they choose. Nor since 
many of the objects engineers produce come 
directly before the public can they be wholly 
indifferent to that department of design 
which is concerned with the making of 
objects pleasing to the sight, touch or hearing 
of those that use them. Yet though on the 
surface the Exhibition will thus appeal 
to engineers in very much the same way 
that it will appeal to others, few laymen, we 
believe, will, in fact, feel such profound emo- 
tions. For it is impossible for engineers to be 
unconscious that in the production of the 
many goods on show the engineer has been 
busy behind the scenes. Rightly, in acknow- 
ledging the merits of these many household 
goods, the work of the industrial designer 
must be given pride of place. It is to his 
art in recognising how best to use the qualities 
of various materials for the manifold purposes 
and more particularly the enjoyments of 
life that we are indebted for the pleasure we 


all, the engineer who found means of produc. 
ing these goods, and it was the engineer 
again who made the tools by which the work 
was done. Without him, indeed, the goods, 
if they could have been made at all, could 
never have been offered in such quantity 
and at a price which Mr. Everyman could 
afford to pay. For it is not enough that a 
design shall please the eye and hand and 
suit the material of which it'is made. Ii 
must also satisfy the productive engineeriny 
qualities of its material. Regarded in such 
a light, the Exhibition—or rather the 
that it has proved possible to hold it so soon 
after a world-wide war—becomes a proof of 
the success that is attending the efforts ot 
engineers in bringing rapidly about that 
changeover from war to peace production 
that is so much to be desired. 

One further thought we found aroused 
as we toured an exhibition that whets the 
appetite for the good things which sooner 
or later must appear in retail shops. Natur- 
ally enough, engineers are well aware of the 
importance of their work. However much 
the layman may take heat, light and power, 
road, rail and air transport, water supply and 
sewerage for granted, we, as engineers, know 
that the civilisation of the West could not 
continue to exist but for our labours. Yet 
how often do we pause to inquire what is 
the ultimate purpose served by the produc- 
tion of steel, the building of dams and the 
making of prime movers ? The need for such 
things seems so obvious to us that we think 
of their production as an end in itself, 
whereas it is, in fact, little more than a 
beginning. For these things have little 
direct effect upon the lives of the people. 
Castings and weldings, boilers and gas tur- 
bines, steel beams and non-ferrous tubes, as 
such, have no value for the man in the street, 
however important their existence may seem 
to engineers. It is the influence of such struc- 
tures and such products on the supply of 
“ retail” goods that is important. For the 
standards by which we live are not really to 
be judged by the numbers of our ships and 
power stations, nor even by the productivity 
of our steelworks or our heavy engineering 
factories ; but by the contents of our homes 
and their surroundings, the foods we eat, the 
games we play and the ease with which our 
household chores are done. It is with just 
such matters that the ‘ Britain Can Make 
It ’’ Exhibition is concerned ; and engineers 
may legitimately take pride in the quality of 
the goods there shown. For even if in their 
making they have to share the credit with 
the industrial designer, indirectly by providing 
the raw materials, the power, the tools and 
a thousand other facilities, it is they, and 
they alone, who made production possible. 


fact 


Trade Unions and Wage Rates 


It has become increasingly obvious in the 
last few months that on certain matters the 
Socialist Government and its supporters, the 
trade unions, do not see eye to eye with one 
another. The Amalgamated Engineering 
Union, for instance, to judge by a recent 
issue of its Journal, seems likely to regard 
controlling boards for nationalised industries 
set up by that very Government as little 
more likely to earn the approval of its 
members than boards of “capitalist ’ 
directors. The attitude of the unions to the 
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closed shop issue, too, may place the Govern- 
ment ina quandary if it finds it necessary, as it 
well may, to make any pronouncement on so 
controversial a point. Further, the insistence 
of the unions on their retention of the right 
to negotiate at times chosen by themselves 
with individual employers or federations on 
rates of pay and conditions of work runs 
counter to the Government’s clear desire for 
stability of prices and wages. During last 
week, for instance, the country was presented 
with the picture of a member of the Govern- 
ment, Sir Stafford Cripps, pleading for no 
further wage increases and for sheer hard 
work at a time when, as is well known, the 
unions are thinking in terms of higher rates 
of pay and shorter hours of work. 

In the speech to which we have referred, 
Sir Stafford was at pains to point out that 
the trade unions ‘‘ must be regarded no 
longer as merely charged with the task of 
protecting the workers’ wage standards and 
conditions, but as sharing with employers in 
the planning of industry.”” No doubt it is 
difficult for organisations built up originally 
to fight the battle of the workers against 
employers for higher wages and. better condi- 
tions to adapt their policies to new circum- 
stances. But the new duty assigned to 
union executives must surely carry with it the 
responsibility of bringing home to the rank 
and file the economic truths of the post-war 
position of this country. Under present con- 
ditions, whilst manufacturers are supplying 
a sellers’ market increased wages could with- 
out immediate disaster be granted because the 
raised cost of production could be balanced 
by increase of price without serious effects 
on sales. The point, however, is elemen- 
tary that if higher wages can be 
awarded only by correspondingly increasing 
prices the wage-earner reaps but little 
advantage. The value of money merely falls; 
and even the advantage that the wage- 
earner may obtain by securing a higher pro- 
portion of the whole national income is only 
transitory, since, as the value of money falls, 
so eventually do salaries as well as wages tend 
to rise. A rise in wage rates can be justified 
only by a corresponding rise in man-hour 
output brought about not by longer hours 
and harder work (over a term of years man 
can exert no more than a definite average 
effort without deterioration of health), but by 
improved methods of production. To quote 
Sir Stafford, ‘‘ Money, wages and salaries, 
shorter hours and better conditions, holidays 
with pay and all such matters are dependent 
upon what we can produce. It is no good 
wages going up if prices rise with them—we 
are no better off.”’ These facts are elementary 
enough. Yet, however obvious they must be 
to union executives, the rank and file of the 
unions may see less clearly the close con- 
nection between the cost of the articles they 
produce but do not buy with that of those 
other articles that they do buy in their retail 
shops but do not themselves produce. 

It is unfortunate that Socialists in their 
electioneering speeches held out before the 
working man a rosy picture of higher living 
standards soon to be attained under a 
Socialist Government. No one doubts the 
desire of the Government to justify those 
promises. But higher standards cannot 
suddenly be achieved. Least of all can they 
be obtained by an immediate grant of higher 
wages and shorter working hours. The 


problem to be solved is indeed far from easy. 
Britain’s export trade amounted to 20 per 
cent of that of the whole world. 


which it is the Government’s object to foster, 


objective only to be reached by offering 
not merely to pay, but to jump at paying. 


output must be sold in the export markets 
that in a few years’ time, when international 


competition has developed, the need to keep 


Before the war—Sir Stafford repeated the|export prices down must inevitably rule 
well-known figures in his recent speech—|home wage rates. 


Thereafter only as our 
productive methods improve can standards 


Granted | of living be expected to rise. To attempt to 
even that world-wide expansion of trade|anticipate that improvement must be to 


hazard all by pushing prices to levels too 


to raise our share to an amount equal to|high for competition in world markets. These 
35 per cent of the pre-war world volume is an| appear to us to be the economic truths of 


Britain’s post-war situation. It is, however, 


goods to the world at a price it is prepared|only the unions which, in explaining such 


factors, can carry conviction to their men. 


Moreover, so considerable a proportion of our|That seems to us one of the responsibilities 


that their new collaboration with employers 
in the planning of industry lays upon them. 











Letters to 


(We do not hold ourselves responsible 


ADVERTISEMENTS 


6th, so that my comments may appear a little 
belated. 

The change in engineering advertising which 
your correspondent notes, from the factual 
‘*reason why ”’ to the allusive, allegorical and 
downright inconsequential, is undoubted, as 
even a cursory examination of the technical 
journals will confirm. The reasons he puts 
forward to account for it—that the engineer has 
changed in make-up, has now a widened vision 
and is no longer living in a world apart—may 
perhaps be an explanation, but are certainly 
not the complete story. 

As over £2,000,000 is spent annually by 
technical advertisers, and as, moreover, this 
considerable sum is the life-blood of our excellent 
technical Press, without the injection of which 
it could not be kept alive, the subject is one of 
importance to all engineers, and deserves 
further investigation. 

Let me say, as a digression, that if this trend 
of technical advertising has indeed attracted 
notice (vide Mr. Tripp’s lengthy letter and the 
space which you give to it), to be noticed is the 
first desideratum of an advertisement. I will 
not further diverge to speculate whether an 
advertisement which attracts unfavourable 
notice is a better advertisement than that which 
by sheer stodginess attracts no notice at all. 

I suggest that the origins of the trend are at 
least fivefold. 

First, the state of the wartime and present 

market. During the war many engineering 
firms were, under direction, making products 
quite different from their normal range and were 
willy-nilly divorced from their customers. 
Others had no surplus of production to allot to 
non-priority customers. Certain unwise adver- 
tisers ceased to advertise, and will one day 
wake up to find themselves almost unknown to 
a new generation of buyers. Wiser men con- 
tinued advertising to keep their name alive, 
but since a straight factual advertisement of 
their products would be taken to indicate that 
they had those products for sale, and so pre- 
cipitate inquiries (which could only lead to 
all-round irritation), they had to seek some other 
artifice. 
Accordingly, they gave their advertising over 
to “‘ prestige ’’ advertisements designed as con- 
tinual reminders of the name of the firm with- 
out stimulating specific inquiries for products. 
A similar situation still exists, with deliveries far 
behind demand. 








As it is almost impossible to devise an attrac- 


the Editor 


for the opinions of our correspondents) 





tive advertisement mentioning products with- 


Sitr,—Absence from my desk on holiday has | Ut saying anything about them, the choice lay 
delayed my reading of Mr. G. W. Tripp’s letter | in some non-specific form of advertising. Some 
on Advertisements in your issue of September | firms, in their dilemma, chose not too happily 


and sought the “twist ’’ which would connect 
rather remote subjects with their policy or name. 
These, no doubt, are the subjects of your corre- 
spondent’s comments. Others, like the splendid 
series of the I.C.1. and United Steel Companies, 
employed modern artists and artwork to build 
up ‘institutional ’’ announcements of dignity 
and merit, without too specific relevance to any 
particular product. Be it noted that these 
names are of large-scale concerns, but a few 
smaller organisations were successful, 
despite the greater difficulty of making an 
“institution ’’ out of an organisation which is 
far from nation-wide. 

Secondly, the scarcity of paper and the conse- 
quent curtailment of advertising by all journals 
led in some cases to advertising budgets being 
not fully spent. Firms desirous of maintaining 
their expenditure at the figure current before 
the war were thereby encouraged to make up 
the balance by recourse to colour advertise- 
ments and other devices to add to the attrac- 
tion of their advertisements, whilst maintaining 
their appropriations at pre-war level. (Nor 
can this be accounted for anything but prud- 
ence ; others who early in the war dropped or 
reduced their advertising have found great 
difficulty with Inland Revenue and other 
officials when they have sought to resume.) 

The use of colour is likely to continue and 
extend in the future, especially in export fields 
where advertising has to contend with the more 
forceful and colourful American advertising. 

Thirdly, the preoccupation during war pro- 
duction of harassed and overworked directors 
and principals of engineering firms has pre- 
vented their using their time to clamp down 
upon any advertising which showed freshness 
of outlook and vividness of presentation, and 
so advertising managers have for once been able 
to indulge in experimentation beyond all their 
dreams of pre-war days. If, sometimes, the 
experiments have not always been of the 
happiest, there are numerous instances which 
have brilliantly succeeded, and the advertise- 
ments of firms which had used the same dull-as- 
ditchwater ‘‘ copy ” for forty years have taken 
upon themselves a freshness which we may 
hope they will never lose. 

Fourthly, some advertisers have delibe- 
rately pursued the humorous or even the 
facetious. No doubt they argue that even if the 
engineer “‘exists entirely for his profession,” that 
profession is not in itself entirely humoriess, 
and, if so, why not add to its gaiety ? I myself 


too, 
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hold the view that humour in technical adver- 
tising is so tricky a business that only the surest 
and most delicate hand can safely accomplish 
it, and that few hands have been sufficiently 
light to attain success. Still, I admire to the 
point of expectancy the very advertisements 
which your correspondent Mr. Tripp calls grotes- 
que, and I feel sure that there are few engineers 
who will fail to recognise his oblique reference 
to, and recall the name of, the maker of hand 
tools who prints that name only “ in very small 
print.” 

Fifthly, twenty years ago most technical 
advertisements were home-made, usually by a 
junior draughtsman or the chairman’s second 
cousin, who was thereby found a job. To-day, 
a large and growing proportion is prepared by 
professional advertising men, who are either 
employed by the advertiser or are “ practi- 
tioners in advertising ’’; often both are con- 
cerned. 

No national advertiser of the so-called “‘ con- 
sumer ”’ goods would to-day dream of preparing 
his advertisements without calling in an adver- 
tising practitioner (or ‘‘ agent ’’) any more than 
he would consider acting as his own physician 
or conducting his own legal defence. This 
employment of advertising practitioners is 
rapidly extending to technical advertising. 

It is true that many advertising practitioners 
or ‘“ agents,’’ accustomed only to advertising 
national commodities, have, because of the 
difficulty of obtaining newspaper space, turned 
their attention to the engineering field. The 
result has not always been happy. Lacking 
technical knowledge, they have applied the 
wrong emphasis or indulged in the irrelevancies 
which pass in newspaper advertising, but irritate 
the technical mind. Being afraid of, because 
they cannot understand, technicalities, they 
have taken refuge in symbolising horsepower 
by galloping horses, and similar absurdities, 
some of which no doubt give rise to Mr. Tripp’s 
comments. But this situation will no doubt 
pass, and meanwhile there are at least a few 
advertising practitioners who are also com- 
petent engineers, and these are preparing many 
of the outstanding advertisements to be seen in 
the technical Press. 

Let not Mr. Tripp despair. Much of the 
incongruity which he gently chastises will be 
found to disappear when conditions return to 
normal, and particularly when advertisers once 
more need to sell. I do hope, however, that 
there will remain a sound and unexceptional 
residuum, the effect of which will be a more 
lively, more colourful and nonetheless prac- 
tical standard of engineering advertising which 
will immensely relieve the formerly drab pages 
of the technical Press. 

IcHoR. 

Manchester, September 16th. 


Srr,—The letters of Mr. George W. Tripp and 
Mr. F. L. Watson on the subject of advertise- 
ments in our present-day technical journals 
certainly indicate that the critical spirit and 
scientific attitude of mind is still alive amongst 
engineers, despite the belief of certain adver- 
tisers. At the same time I would suggest that 
both your correspondents have failed to take 
into account one important fact, and con- 
sequently have arrived at a wrong interpretation 
of the tendency on which they comment. The 
important fact lies in the contrast between the 
editorial matter and some of the advertise- 
ments in responsible technical journals, such as 
THE ENGINEER, as compared with other 
periodicals. 

There is unfortunately a tendency in certain 
sections of the popular Press for the editorial 
matter to echo the advertisement copy writer 
to such an extent that it is extremely difficult 





on occasions to decide whether an illustration 
with a caption is part of a romantic serial 
story, a news item, or merely an attempt to 
persuade some half-witted female adolescent 
that if she adds a few drops of some marvellous 
preparation to the washing-up water she will 
forthwith become engaged either to a cele- 
brated film star or the managing director’s son. 
Now obviously the modern advertising tech- 
nique on which your correspondents remark 
can be successful only when the reader is off 
his guard, which, of course, is more likely with 
readers of, say, Aunt Ermintrude’s Weekly than 
with the readers of THE ENGINEER, providing, 
of course, that THE ENGINEER continues the 
present editorial policy of interesting an intel- 
ligent, critical body of readers. It seems there- 
fore that the advertisements originating this 
correspondence are not so much an indication 
of a change in the attitude of engineers towards 
life in general as an indication of some adver- 
tisement writers’ evaluation of the mental level 
of engineers. 

Another comforting thought is that you, Sir, 
allow space for the publication of letters on 
this subject, for it is clear that under such con- 
ditions the editorial matter will reflect the 
trends in engineering as practised by engineers, 
and not engineering as imagined by people in 
the advertising business. Consequently, I 
advise your correspondents not to worry unduly, 
but to consider the positive aspect after study- 
ing the advertising methods of those firms (there 
are many of them) who manage to combine 
originality with an appeal to reason and who 
apparently are conscious of their obligation to 
conform to the high standards of the editorial 
columns in the responsible technical journals 
in this country. 

J. F. Amor. 

Manchester, September 21st. 


Srir,—Mr. Watson is quite right. The new 
type of advertisement is not meant for engi- 
neers. The latter are taking an increasingly 
subordinate position, and advertisers have 
realised they are not worth bothering about. 

A type who only expects to get about £500 or 
£600 a year after a long training and fifteen 
years’ experience is not going to influence many 
orders (see many of your “ Vacant Post”’ 
advertisements). 

When engineers have learnt to combine like 
doctors and lawyers and dentists, dockers and 
clerks and busmen, and can insist on engineer- 
ing work being reserved for registered engi- 
neers, then they can expect to get controlling 
positions and the concomitant pay and influ- 
ence. 

In that distant day, when the engineer is a 
complete human being and not merely a slide- 
rule manipulator, advertisers will not consider 
that fairy-tale illustrations are the best way to 
promote the employment of new engineering 
devices. 

F. NEWHOUSE. 

Pall Mall, S.W.1, September 19th. 


Srr,—A good many “ lay-outs ” are amateur- 
ish, and whilst they are artistic and catch the 
eye, essential No. 1, the “ body matter,” is often 
nebulous. 

Methinks, many business houses still think 
that anyone can do advertising lay-out, and 
get them business. 

No doubt agencies have a broad “ field ’’ to 
cover, but often ‘‘ads” that are done by the 
firm’s own department seem weak. To me this 
justifies my statement in my previous paragraph. 

T. Hatey. 

Coventry, September 14th. 





World Engineering Conference 


Art the final meeting of the Comité d@’Honne yr 
of the International Technical Congress, held jn 
Paris from September 16th to 21st, 1946, it was 
decided to found a World Engineering Coy. 
ference. The scheme was first set in motion 
by the formation of a committee in London in 
1944 for the creation of an Internation, | 
Federation of Engineering and Allied Institu- 
tions. At a meeting of the Comité d’Honneir 
of the 1946 Congress at midnight on September 
20th, 1946, it was finally agreed that thery 
should be established an organisation know), 
as the World Engineering Conference, whic! 
should carry on the aims and efforts of the 
International Technical Congress. The objects 
of the Conference are to arrange for the holding 
of future International Engineering Congresses 
and to establish contact with those Councils of 
U.N.O. which are especially concerned wit}, 
economic and_ social problems and_ with 
U.N.E.S.C.O. A provisional Executive Boar 
has been set up with members from nine nations, 
including Great Britain and U.S.A., under tly 
presidency of Colonel A. Antoine, President of 
the 1946 International Technical Congress and 
Inspecteur Général of “‘ Electricité de France.” 
In preparing the way for the establishment of 
an International Federation the Executive 
Board of the Conference is charged with study 
ing the problems of engineers and the admission 
of international technical institutions. It must 
contact all existing technical associations, the 
international associations of architects and 
town planners, and all other international 
associations whom it judges useful to contact, 
as, for example, the International Association 
of Scientific Workers. 
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AN EXHIBITION OF MEASURING EQUIPMENT.—An 
exhibition of precision measuring equipment at the 
Coventry works of Alfred Herbert, Ltd., was 
opened on September 23rd and will remain open 
until October 5th. The exhibition has been 
organised to demonstrate to all engineers interested 
in inspection equipment a comprehensive range of 
the mechanical and optical instruments made and 
distributed by the company. Equipment to be 
seen includes Hilger enlargers and _ projectors 
arranged for various applications, the Edgwick 
comparator, a Watts Microptic measuring machine 
and a division tester, an optical dividing head, a 
Tomlinson surface finish recorder, a Fellows involute 
gear testing machine and a “ red liner” for auto- 
matic gear inspection, a modern optical form tool 
grinder, Avery and Edgwick hardness testing 
machines, Avery dynamic balancing machines and 
a variety of small precision measuring and checking 
instruments. 
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The Institute of Metals 


No. I1I1—(Continued from page 251, September 20th) 


( N Wednesday morning, September 11th, 
the following two papers were read by 
Dr. Marie Gayler on :— 


THE AGEING OF A HIGH-PURITY ALUMI- 
NIUM ALLOY CONTAINING 4 PER CENT 
OF COPPER 

A study of the changes in microstructure which 
take place on ageing at room temperature and at 
130 deg. Cent. a high-purity aluminium alloy con- 
taining 4 per cent of copper which has been cooled 
at different rates from the solution heat-treatment 
temperature, has been correlated with the accom- 
panying changes in Brinell hardness. 

Decreasing the rate of quenching has a pronounced 
effect on the subsequent ageing at room temperature, 
but at 130 deg. Cent. the ageing curves differ from 
each other only in the early stages, #.e., up to about 
eight hours at 130 deg. Cent. 

The evidence obtained proves that the age- 
hardening of these alloys is due to the precipitation 
of copper or copper-rich particles and to the 
simultaneous formation of crystallites of the 
aluminium solid solution stable at the temperature 
of ageing, and not to the precipitation of either a or 
B-CuAl,. The principal points in the evidence are :— 
(a) The first increase in hardness is due to the segre- 
gation of copper atoms to form plates on (100) 
planes. (b) The “ flat’ on time-hardness curves 
is associated with the formation of copper-rich 
aggregates of a critical size (depending on the ageing 
temperature), the precipitation of which relieves 
the strain-hardening set up in the surrounding 
matrix. Submicroscopic particles of copper or of 
copper-rich aggregates are thereby precipitated 
and sub-microscopic crystallites of the new alumi- 
nium solid solution are formed. (c) The second 
increase in hardness is due to two processes occurring 
simultaneously : (i) the growth of the sub-micro- 
scopic particles to visible size, and (ii) the formation 
of fresh aggregates in strain-free areas by the further 
diffusion of copper atoms. (d) After maximum 
hardness has been reached and when softening has 
definitely set in, particles of a-CuAl, are to be 
observed in strain-free areas. The precipitated 
copper-rich particles are at random orientation with 
respect to the matrix, while particles of the a-CuAl, 
phase are oriented with respect to the matrix. 
(e) The polymorphic transformation a-CuAl,—» 
B-CuAl, takes place in the softened alloy with no 
increase in hardness. 

The precipitation of the copper-rich aggregates is 
a discontinuous process, while the precipitation of 
a-CuAl, in alloys aged at temperatures higher than 
room temperature is @ continuous process. 


THE COLD WORKING OF A HIGH-PURITY 
ALUMINIUM ALLOY CONTAINING 4 PER 
CENT OF COPPER AND ITS RELATION 
TO AGE-HARDENING 

By means of microscopical analysis and hardness 
measurements, the effect of cold work on a high- 
purity aluminium alloy containing 4 per cent of 
copper has been studied in relation to its age- 
hardening properties. 

The data obtained allow the following conclusions 
to be drawn :— 

(1) Cold work accelerates the rate of ageing by 
an amount determined by the degree of cold work 
given. 

(2) Microstructural changes have shown that the 
effect of cold work on a quenched specimen is to 
bring it into the fully aged state normally produced 
by ageing at room temperature; the effect of 
further ageing at room or higher temperatures has 
been related to conditions determined by the normal 
time-hardness curves. 

(3) Lattice strain caused by cold work has been 
shown to be relieved by the formation of sub- 
microscopic (or microscopic, depending on the 
previous condition of the alloy and its ageing 
temperature) ‘crystallites’ and, simultaneously, 
sub-microscopic precipitates of copper-rich particles. 

(4) The course of ageing curves of cold-worked 
and aged material has been considered in relation 
to the amount of lattice strain the material is 
capable of withstanding. The inference has been 
drawn that measurement of lattice strain, resulting 
from the cold rolling of a soft-annealed specimen, 
may be associated with Brinell hardness. 

(5) The mechanism of the relief of a strain caused 
by cold work is similar to that which occurs in relief 
of strains set up during age-hardening, i.e., by the 
formation of ‘ crystallites.” 


Mr. H. G. Warrington (Almin, Ltd.) said 


the mechanism of ageing of aluminium alloys 
had considerable bearing on the development 








| of alloys for service at elevated temperatures, 


and was probably of greater interest in that 
respect than in connection with the attain- 
ment of high mechanical properties for struc- 
tural purposes. The life of a gas turbine 
compressor component was obviously limited 
by the completion of precipitation and ulti- 
mate softening of the alloy in the three stages 
of age-hardening, ‘‘ over-ageing ” and anneal- 
ing. The temperature attained in such com- 
pressors (the components of which were 
mainly wrought aluminium alloys) were in the 
upper region of age-hardening, and curves 
recently published by Dr. 8. G. Hooker 
demonstrated the benefits in engine efficiency 
of higher compressor temperatures. It would 
be a great pity, therefore, if the work 
described by Dr. Gayler, which was done 
some time ago and apparently was discon- 
tinued, were not recommenced. Some of the 
components for which such alloys were 
needed were of such size and involved such 
variation in section that quenching in cold 
water after solution treatment was pro- 
hibited on account of the development of 
internal stresses, which were frequently of 
such a nature that the component would 
actually fracture, and which in any case 
might cause serious distortion. The author’s 
work on varying quenching rates, using 
boiling water, oil and air, was thus an integral 
part of such an investigation, as was also the 
effect of strain hardening on the rate and 
mode of precipitation. The effect of varying 
quenching rates should throw useful light on 
the kinetics of subsequent precipitation, and 
he suggested that a treatment somewhat 
analogous to that given by Bragg and 
Williams, in the “‘ Proceedings ’’ of the Royal 
Society (A.151, 1935, 540), and quoted by 
Mott and Jones, regarding conditions of 
cooling during quenching might be attempted. 
A quantitative expression of the departure 
from equilibrium with rate of cooling might 
serve as an indication of the stability of pro- 
perties of aluminium alloys at slightly 
elevated temperatures. 

The second paper by Dr. Gayler suggested 
the possibility, for example, that much 
better results in engineering practice could be 
obtained, when a reduction of internal stresses 
was required, in a rather better way than 
adjusting the cooling rates during quenching 
to reduce internal stresses, thus producing 
lower mechanical properties, by giving as 
fierce a quench as possible and then relieving 
the stresses by the addition of cold work. 
The information provided by the author on 
the effect of that cold work on the subsequent 
ageing should make it possible to produce 
components with very high mechanical 
properties and stability at high temperatures 
and with low internal stresses. 

Dr. N. P. Allen (National Physical Labora- 
tory) felt quite certain that the author had 
uncovered a new stage in the precipitation 
process which was different from the forma- 
tion of either the a or the B-CuAl,. Dealing 
with the point that, in the paper on cold 
working and its relation to age-hardening, 
Dr. Gayler had interpreted all her results in 
terms of the lattice strain, he suggested that 
one would like to know very much more 
closely what the lattice strain was and 
exactly how it was measured. The obvious 
way of attacking a problem of that kind 
would be to look at the effect on the lattice 
parameters as determined by X-rays, but 
there would obviously be great difficulties in 








eliminating the effect of crystallite size and 
the changes of composition and so forth. 
Nevertheless, it was important that some 
attempt should be made, and we should try 
to find out whether or not we could fasten the 
hardening down to the strain. 

Dr. W. O. Alexander (Metals. Division, 
I.C.I.) said that in the second paper it was 
considered that increased cold work merely 
displaced the ageing temperature by a time 
relationship to develop a given maximum 
hardness. That could be interpreted also as 
giving the same relationship between the 
maximum hardness developed at a lower 
temperature in the presence of cold work and 
in the absence of cold work. It was signifi- 
cant that the slopes of the two lines were the 
same, which meant that the activation energy 
was a constant, and was the same value 
whether the aluminium alloy had been cold 
worked or not. After discussing the theory 
of the work, Dr. Alexander said he would go 
far along the road with the author in the 
direction in which she was thinking when she 
had stated that the mechanism of the relief 
of strain caused by cold working was similar 
to that which occurred in relief of strain set 
up during age-hardening. He commented 
that, in the same way that the application of 
external strain (so-called “‘ work ”’) found the 
weakest parts of a metallic crystalline solid 
solution, so did internal strains (as, for 
example, breakdown or precipitation of the 
solute atoms in a supersaturated solid 
solution) find those same weak planes, or 
weaknesses, and by straining them reduced 
cohesion. In a plea for a general theory of 
age-hardening or temper-hardening, he said 
he did not think that simple precipitation or 
continuous precipitation and discontinuous 
precipitation, could really be dissociated ; 
both might occur in the same system as the 
author had shown, and a general theory 
should include both. 

Dr. Gayler, in a short reply, said she hoped 
in the near future to present another paper 
to the Institute on the age-hardening of 
silver-copper. That was another interesting 
system, in which the continuous and discon- 
tinuous precipitation were both linked up. 
Her view was that the continuous precipita- 
tion was that which took place at elevated 
temperatures, and that there was definitely 
a critical temperature when it took place, 
whereas the discontinuous precipitation took 
place at low temperatures—not necessarily 
room temperature, but comparatively low 
temperatures. 

Mr. L. E. Benson then read a paper on :— 
CONTROL OF INTERNAL STRESSES IN HEAT- 
TREATED ALUMINIUM ALLOY PARTS 

Serious internal stresses may develop in alumi- 
nium alloy parts on quenching after solution treat- 
ment. It is shown that for the alloy D.T.D. 410 
such stresses are unaffected by subsequent precipi- 
tation hardening. Two methods of minimising the 
final stresses are compared, and data are given 
regarding the physical properties of the alloy. It is 
believed that the principles involved are applicable 
to other heat-treated aluminium alloys. 

Mr. J. D. Grogan (National Physical 
Laboratory) mentioned two further methods 
of reducing quenching stresses. One was by 
the use of oil instead of hot water. He 
personally preferred, from the practical point 
of view, the use of oil rather than boiling 
water, or very hot water which was made to 
boil during the quench (and the difference 
between very hot water and boiling water in 
the rate of cooling was very big) ; but much 
depended, of course, on what oil was used. 
The other method was due to Dr. Von 
Zeerleder, being the imposition of a small 
plastic deformation on the heat-treated 
material. That, of course, could not be 
applied to parts finished to shape, but it 
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should be applicable to parts subject to 
machining. 

Mr. G. Forrest (Northern Aluminium Com- 
pany), dealing with the author’s point that 
the effects of quenching stresses were not 
sufficiently appreciated by the producer of 
aluminium alloys, pointed out that for many 
years various aluminium alloy parts had in 
fact been quenched in hot water or oil for 
precisely the reasons for which the author 
had recommended it. In connection with 
stress relief due to artificial ageing, the author 
had shown that for D.T.D. 410 material the 
reduction of stress due to annealing for three 
hours at 270 deg. Cent. was about 50 per 
cent. The results of similar tests in the 
Northern Aluminium Company’s laboratories 
on two other materials, B.S. L.45 and D.T.D. 
363A, showed that after a time, which might 
be considered a normal ageing time, the 
reduction of stress was about 30 per cent in 
both cases. There were various slight 
differences in testing technique as between 
those tests and the author’s, the most 
important being that the author’s material 
was fully aged before the tests were started, 
whereas those in the company’s laboratories 
were done on solution treated materials and 
were in fact fully aged at the end of the tests. 
The two processes were simultaneous. The 
tests showed that at least there was some 
doubt whether all alloys behaved in the 
same way, 7.e., whether the relation between 
the relief of stress and the ageing treatment 
was the same for all alloys. 

Professor L. Aitchison (Birmingham Uni- 
versity) said that his own experience was 
that, if precipitation were carried ovt for a 
reasonable length of time, there was un- 
doubtedly a relief of the strains which were 
locked up in the material. After commenting 
that the author’s answers, like so many 
answers to the question, were rather a 
counsel of despair, he said it might be found 
that, by suitably increasing the length of 
precipitation and working at a rather lower 
temperature, one would sacrifice very little 
in the mechanical properties, and one would 
almost certainly bring about relief from 
internal stresses which had proved to be 
dangerous. Furthermore, by avoiding 
quenching in the slow-quenching media, such 
as hot water or oil, one obviated the possi- 
bility of increasing the liability to inter- 
crystalline corrosion, which might become 
rather serious if the parts were reduced very 
much in thickness. 

Mr. R. J. M. Payne (J. Stone and Co., 
Ltd.) referred to some work by his company 
with cast materials of magnesium and 
aluminium base, the purpose being to remove 
the effects of stresses derived from the casting 
process itself as well as from heat treatment. 
The work had brought out clearly the rela- 
tionship between annealing temperature, 
annealing time and the amount of stress relief 
achieved. Test specimens of cast mag- 
nesium alloy in the form of rings were used. 
It became quite clear that for each given 
temperature there would be some level of 
stress where one could not hope within a 
reasonable time to reduce the stress, but 
where only with infinite time would the 
stresses be reduced to zero with the tempera- 
tures used. It was clearly more advantageous 
to increase the temperature than the time. 

The results of his work, and of that de- 
scribed in the paper, were understandable 
and might have been anticipated had the 
whole thing been looked upon as a creep 
phenomenon. The author was right to con- 
clude that it was better to avoid putting 
stresses into a casting than to put them in 
and attempt to get them out, provided that 
satisfactory mechanical properties could be 





developed by the treatment favoured. In 
that connection he noted that all the tests on 
the material quenched in warm and hot 
water showed very poor values for elongation 
for a wrought material, and one could not 
feel satisfied with a treatment which gave 
those values. 

Mr. Benson replied briefly. 

The following paper was then read by Mr. 
R. J. M. Payne :— 


INVERSE SEGREGATION IN CAST 
MAGNESIUM ALLOYS 

Inverse segregation effects have been observed in 
magnesium alloy castings (ingots, sand and die 
castings) of the compositions ordinarily used in the 
foundry (essentially magnesium-aluminium alloys 
containing 8-10 per cent of aluminium). 

The resulting enrichment of the surface layer of 
cast parts with alloying elements and impurities 
raises difficulties of a practical nature by interfering 
with the development of chromate films of normal 
colour. Using the R.A.E. half-hour hot chromate 
bath, the effects are particularly marked, segre- 
gated castings acquiring an unattractive, piebald 
appearance. 

It is shown that the grain size of the material, the 
rate of cooling in the mould and the presence of 
thermal gradients are the main factors governing 
the appearance of these segregation effects. The 
use of coarse-grained metal, low casting tempera- 
tures and severe chilling are all conducive to the 
occurrence of inverse segregation. With sand 
castings, and using the very fine-grained metal such 
as is obtained with the normal melting, super- 
heating and casting practice, no significant inverse 
segregation is encountered. With increasing grain 
size the tendercy to segregate becomes more 
marked, and with very coarse-grained material, such 
as may be obtained by the addition to the alloy of 
small proportions of beryllium, exudations of 
eutectic occur at the surface of unchilled sand 
castings. With gravity die castings the effects are 
similar, but the speedier cooling brought about by 
the use of the metal mould makes slight segregation 
difficult to avoid, even with fine-grained material. 

It is shown that, in segregating, the aluminium is 
generally accompanied by other elements present as 
minor alloying additions or as impurities ; silicon 
in particular, which is present in the alloy as 
magnesium silicide, may be strongly segregated at 
the surface of the casting and make its presence 
manifest by its bright blue colour. 

The fact that a magnesium alloy cast under con- 
trolled conditions can behave in two ways, exhibiting 
or failing to exhibit inverse segregation effects 
according to its grain size, is of some theoretical 
interest ; the significance of the observation is 
briefly discussed. 

Me. F. A. Fox (Magnesium Elektron, Ltd.) 
said that inverse segregation was a well- 
known phenomenon in magnesium alloy 
pressure die castings; they were fine- 
grained, but were nevertheless segregated. 
Apparently under pressure die casting con- 
ditions the low casting temperature and the 
rapid cooling and steep temperature gradient 
effects ‘‘took over’ from the grain size 
factor to which the author had drawn 
attention, causing segregation in spite of the 
fine grain. The author had shown that for 
sand castings prevention was the only course 
to attempt. A “cure” by special heat- 
treatments could work only most expensively 
for aluminium and zine segregates and not at 
all for silicon and manganese. Machining all 
over to remove the segregate was, of course, 
quite impracticable. For die casting work, 
where the grain size was not sufficiently small 
or where cooling conditions were likely to 
“take over’ and cause segregation effects, 
it might be possible to control or mitigate 
them somewhat by manipulation of the 
mould wash. The development of protective 
dips that would “‘ take ”’ uniformly on segre- 
gated castings was important. Work on the 
subject by Magnesium Elektron, Ltd., had 
yielded encouraging results. The only point 
which he found unsatisfying about the paper 
was the segregating effect of manganese. It 
seemed that a little more work would be desir- 
able on that element, particularly because it 
was possible that interesting corrosion effects 
might be obtained if strong manganese 





segregation could be made to occur to the 
outside of a casting. 

Dr, N. P. Allen (National Physical Labora. 
tory), discussing the effect of gas, said all 
agreed that inverse segregation was due to the 
eutectic liquid seeping outwards, but the 
question of the force was not so clear. - With 
die casting it was easy to see what that force 
might be, but with sand casting something 
else seemed to be required. Although the 
author had done a good deal of work on the 
effect of gas, and did not seem to find any 
effect with such treatment as might be 
expected to reduce the gas, content, it was 
noticeable that the amount of gas present was 
not actually known. He asked whether 
there had been any investigation of the 
connection between the amount of inverse 
segregation and the amount of porosity at 
the centre of the casting, because that might 
throw some light on the question of whether 
gas was or was not concerned. 

Mr. A. J. Murphy (J. Stone and Co., Ltd.) 
said it seemed as though, for inverse segre- 
gation, three factors were required—a liquid 
to move inside a framework of solid metal, a 
way for the movement of the liquid, and a 
force to cause the movement. It was clear 
that the liquid was the aluminium-rich 
silicon-rich portion of the alloy. The author 
had indicated how coarse grain size might 
give the way, but had not speculated on the 
motive force, and Dr. Allen had asked if more 
could be done to settle the réle played by gas. 

It was difficult to believe that gas must 
always be the influence which moved the 
liquid, and from his experience he was 
impressed by the number of cases in which 
the segregate had found its way into a very 
restricted space; it might be a narrow 
crevice, the space left between a partially 
solidified casting and the wall of the mould, 
the solidified metal contracting, or it might be 
a shrinkage cavity or a hot tear. 

Mr. R. Chadwick (Metals Division, I.C.I.) 
felt fairly confident that gas must play a part 
in surface exudation. Experimental work on 
bronzes and on duralumin type alloys seemed 
to prove that amply. The removal of gas 
seemed very effectively to eliminate the 
surface segregation with alloys of that type. 
He felt led to the conclusion that there were 
two different kinds of segregation occurring 
in ingots. There was the surface segregation 
due to the flow of liquid through the gaps in 
the columnar crystals, and inside the ingot 
there was the segregation in the structure 
itself, which he felt sure could be ascribed 
to the mode of growth of the columnar 
crystals. 

The author intimated that he would reply 
in writing. 

A paper by Mr. G. J. Metcalfe was then 
discussed. 

INTERCRYSTALLINE CORROSION OF 
ALUMINIUM-MAGNESIUM ALLOY RIVETS 

A number of service failures in aluminium alloy 
rivets containing 7 per cent and 5 per cent of 
magnesium which are described are attributed to 
intercrystalline corrosion, probably accentuated by 
stress. Normally aluminium alloy rivets containing 
5 per cent of magnesium are not susceptible to inter- 
crystalline corrosion, but it is shown that when they 
are subjected to tropical temperatures for long 
periods precipitation of the £-phase occurs, which 
renders them susceptible to intercrystalline attack. 
Cold working the rivets before heating at tropical 
temperatures is found to cause grain boundary pre- 
cipitation of the B-phase to take place more readily. 
Low-temperature stabilising treatments are shown 
to be unsuccessful in preventing grain boundary 
precipitation. Corrosion tests on riveted lap joints 
show that in rivets that have been previously 
heated at 70 deg. Cent. for fourteen days inter- 
crystalline corrosion occurs at the junction of the 
shank and the head. 


Dr. H. Sutton (Ministry of Supply) said the 
material of the 5 per cent magnesium alloy 
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rivets was basically a good and popular 
material, and the general corrosion resistance 
was good. Its performaiice under stress was 
also very good. The one bad feature of the 
material, however, was its liability to fail 
under stress corrosion, which produced the 
‘roguish ’’ results brought out by the 
wuthor’s account of the failure of one rivet in 
a set of a dozen, the rest not having shown 
any appreciable deterioration during his 
corrosion tests. That apparent tempera- 
mentalism of light alloys could probably be 
accounted for if one knew all the circum- 
stances ; but they were difficult to pin down. 
It seemed to him that in the matter of failure 
under, stress corrosion the influence of the 
products of the corrosion currents when the 
rivets were anodic to the sheet and the 
wetting was not such as to sweep away the 
corrosion products at the cathodic and anodic 
areas was of very great importance. He 
believed the author would agree that the 
tendency would be for that alloy, in the 


materials in which it was generally used, to 
be anodic, and the products of anodic 
reaction, would tend to be acid in character 
under marine atmospheres and therefore 
perhaps tend to promote stress corrosion 
failure in a material sensitive to that kind of 


failure. The copper-bearing alloys observed 
by Dr. Sterner-Rainer were said to have lower 
general corrosion resistance, but there was 
the possibility that copper present in the 
alloy might lead to the formation of one of 
Dr. Hume-Rothery’s ‘ T-phases”’ which 
might prove less strongly anodic in a+7' 
structure than the f in the a+ structure of 
the 5 per cent alloy. The published literature 
suggested that the addition of 1 per cent zinc 
worked in the case of the 8 per cent mag- 
nesium alloy. That seemed a profitable way 
in which to approach the genetal problem of 
how to increase the performance of those 
magnesium-bearing aluminium-rich alloys. 





(T'o be continued) 
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\ JE learn with considerable interest that 

Trojan, Ltd., Purley Way, Croydon, a firm 
which before the war was well known for the 
manufacture of light delivery vans of unorthodox 
design, is back in this field, after having been 
entirely diverted from commercial vehicle manu- 
facture during the war. The change-over from 
production of a variety of engineering require- 

















Two - STROKE ENGINE UNIT 


ments for the war effort has presented difficult 
problems, not made easier by the poor material 
supply position, but the company has pressed 
forward with the development and putting into 
production of entirely new vehicles. The firm 
decided to concentrate on load carriers with 
capacity from 15 ewt to 25 ewt, designed for 
short-haul, door-to-door deliveries and longer 
runs, for the home and overseas markets. The 
criterion of simple and robust construction to 
give long life and easy maintenance was aimed 
at, with the result that the new Trojan van 
presents design features which are of much 
interest. It is understood that the new vehicles 
have been fully tested and are now ready to go 
into production. 

The Trojan “15” chassis departs from the 
original rear engine mounting used in pre-war 
vehicles of this make, and is now of more 
orthodox layout, with the engine in front, 
driving the rear wheels through a conventional 
three-speed and reverse gearbox and _ three- 


Two-Stroke Engine 


sion is by semi-elliptic springs front and rear, 
and braking by standard Girling gear, com- 
pensated between front and rear axles and 
between the front wheels. From the design 
point of view, the main interest lies in the 
chassis frame, which is of the box section back- 
bone pattern of pressed steel sheet, spot-welded 
and triangulated front and rear to give tor- 
sional rigidity. Otherwise the chassis is of 
straightforward outline. 
Two-STROKE ENGINE 


which are water-cooled working cylinders of 
65-5 mm bore, the remaining two being air- 
cooled charging cylinders of 3jin bore. The 
common stroke is 88 mm. The charging 
cylinders eliminate crankcase induction, and 
are arranged at 90 deg. to the power cylinder 
bank, the design being such that balance 
of reciprocating weights has been secured. 
Reference to the drawings reproduced here- 
with will indicate that the four working 
cylinders are not ‘in line,” but are paired, 
with offset centre lines and common combus- 
tion chambers for each of the two pairs. Each 
of the two pistons forming a pair has its con- 
necting-rod mounted on a common crank pin, 
the offset centre line serving to provide a 
differential movement of the two pistons, so that 
the exhaust port, arranged in one cylinder bore, 
is exposed before the transfer port in the other 
bore. The consequence of this arrangement is 
that the crankshaft has but two throws and 
only two sparking plugs are required for the 
four working cylinders. The makers claim that 
the arrangement assists scavenging and mini- 
mises the risk of loss of the incoming charge 
through the exhaust port. 

Referring now to the charging cylinders, the 
capacity of each cylinder has been designed to 
scavenge completely the volume of one of the 
pairs of working cylinders without any degree 
of supercharging. Each charging piston works 
on the crank pin of its fellow pair of working 
cylinders ; thus, three connecting-rods operate 
on each crank pin. Carried in the head of the 
charger cylinders is a device termed an inlet 
rotor, which serves to distribute the mixture 
from the carburettor to each charging cylinder 
in turn, each cylinder drawing mixture on its 
downward stroke and delivering it to the trans- 
fer port of its fellow pair of working cylinders 
on its upward stroke. The inlet rotor is driven 
from the front end of the crankshaft by spiral 
gears and a vertical shaft which is continued 
upwards to drive the ignition contact breaker. 
As the rotor has to deal only with a few pounds 
pressure and does not work at a high tempera- 





Accompanying engravings show the con- 
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struction of the power unit, which, termed by 
the makers the “* 65” engine, is also of entirely 
new design. 


desirable characteristics for commercial vehicle 


sents a considerable advance. It has a cubic 
capacity of 1186 cubic 


designed output of 24 b.h.p. at 2000 r.p.m. 








quarter floating spiral bevel rear axle. Suspen- 


The engine has six cylinders, four of 





purposes, and claims that the new engine repre-| ings of 2-397in diameter of Vandervell 
steel-shell white metal construction. 
centimetres and a|of the two crank pins there is a phosphor-bronze 
intermediate sleeve tne full width of the crank 
pin, 


ture, it can be operated quite satisfactorily 


C.L. of Drive 
for Inlet Rotor —__._/ 


/ 


Carburetor 
oP Cc 


tf 

















SECTIONAL ARRANGEMENT OF TWO-STROKE ENGINE 


with a clearance of several thousandths of an 
inch. 
Trojan, Ltd., believes that the} consequent immunity to wear. 
properly designed two-stroke unit has many | carried at its ends on ball and roller bearings. 


No metallic contact takes place, with 
This rotor is 


The crankshaft is carried in two main bear- 
thin 
On each 


lined with Vandervell bearings. The 
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central connecting-rod carrying the charger 
piston is clamped to this sleeve, and the two 
connecting-rods of each pf a pair of working 
pistons are arranged to oscillate one on each 
side on the outside diameter of the sleeve, 
which is drilled for lubrication. 








The Mullardoch-Fasnakyle- 
Affric Hydro-Electric Scheme 


As part of the effort to contribute towards 
meeting the shortage of electric power in 
the country, the North of Scotland Hydro- 
Electric Board intends to develop large-scale 
networks to provide cheap power for industry 
in the north of Scotland, and to earn revenue 
from which uneconomic distribution schemes in 
the north of Scotland may be financed. Con- 
structional Scheme No. 7, the Mullardoch- 
Fasnakyle-Afirie project, is one such scheme, 
and is in an advanced stage of preparation, 
according to details issued by the Board 
and summarised below. 

The scheme represents more than two years 
of investigation and discussion. It incorporates 
the ideas of eminent engineers and architects 
and also the recommendations of amenity 
and fishery interests. The Amenity Committee 
and the Fisheries Committee appointed under 
the Hydro-Electric Development (Scotland) 
Act, 1943, have been consulted throughout 
the preparation of the scheme and agreement 
has been reached. On technical and financial 
grounds the Electricity Commissioners have 
given it their approval. 

During construction work it is estimated 
that 2000 men will be employed, and later 
a staff of about twenty will be permanently 
employed. Rates for the whole catchment 
area of 124 square miles amounted to only 
£300, last year, whereas, it is estimated, that 
rates payable under the scheme will ultimately 
produce £10,000 per annum. 

OUTLINE OF SCHEME 

The Mullardoch-Fasnakyle-Affric project in- 
volves a dam 120ft high at Loch Mullardoch, 
a tunnel diverting its waters to Loch Benevean 
through an underground power house, a second 
dam 86ft high at Loch Benevean, and a power 
station near Fasnakyle. It leaves Loch Affric 
itself entirely unaffected. 

The total installed capacity of the two 
generating stations will be about 70,000 
kilowatts and the average annual output will 
be about 250 million units. The total cost is 
estimated at approximately £4,800,000. 

This is the third Affric hydro-electric scheme. 
The first was promoted by the Grampian 
Company in 1928. It was rejected by a House 
of Lords Committee. The second, promoted 
by the same company in 1941, was approved 
by a Scottish parliamentary commission, but 
was finally withdrawn on the advice of the 
Secretary of State, who promised an inquiry 
into the whole water power resources of the 
north of Scotland. 

The present scheme, prepared by the Board, 
diverges substantially from both the previous 
schemes. The 1941 scheme would have raised 
Loch Benevean by 60ft and the water level 
would have fluctuated by the whole of that 
amount. The raising of the level would have 
flooded up to the head of Loch Affric, which 
would also have been affected by the fluctua- 
tion. Nor did the 1941 scheme provide for 
any guaranteed flow down the river Afiric 
from Loch Benevean, as does the Board’s 
new scheme. 

The Board’s latest proposals are to raise 
Loch Benevean by no more than 25ft, 
thus not reaching the level of Loch Affric. 
The method of operation will normally restrict 
the variation in the level of Loch Benevean 
to about 6ft in summer and double that 
amount in winter. By comparison, it may be 
noted that the present natural fluctuation in 
Loch Affric itself is about 10ft. 

A flow of water in the river Afiric will 
be guaranteed to maintain a minimum of 
15 million gallons per day below its junc- 
tion with the Tomich Burn. In addition, the 





Board undertakes to give from Loch Benevean 
a “block guarantee’ of 2000 million gallons 
per year, to be used at such times and in such 
quantities as may be agreed with the Fisheries 
and Amenity Committees. Half a million 
gallons per day released from Loch Mullardoch, 
combined with the tributaries—more than 
twenty in number—in the 24-9 square miles 
of unaffected catchment area between Loch 
Mullardoch and Cannich village will maintain 
a flow in the river Cannich, and the levels of 
the lochans in the Glen will be maintained by 
small weits specially erected for this purpose. 

Loch Mullardoch will be raised  113ft 
The 1941 scheme would have raised it 6lft. 
The increased height in the Board’s scheme 
will compensate for the reduction in the storage 
in Loch Benevean in Glen Affric. 

The Fasnakyle power station, seen from 
the Cannich-Tomich Road, will appear as a 
low building om the river’s bank. A sub-station, 
which will step up the energy to 132,000 
volts for transmission, will be out of sight 
from the road, linked with the power station 
by underground cables. 

Improvement of existing roads and new 
sections which will have to be constructed 
will give much better facilities for tourists 
right up to the western end of Loch Benevean. 
Strath Glass has always been subject to violent 
floods, and the scheme will materially reduce 
this flooding. It is expected that electric 
power will provide scope for the introduction 
of many rural industries. In this connection, 
the technical experts of the Board will be avail- 
able to assist and advise how best to apply the 
cheap power to new enterprises in industry and 
agriculture. 











A Hydraulically-Operated 
Jig Borer 


In the course of a recent visit to the works of 
the Newall Engineering Company, Ltd., at 
Peterborough, we had an opportunity to inspect 
one of the largest capacity jig borg machines 
now being made by the firm. It has a work- 





made by the firm, uses the roller measuring 
system for setting the slides and incorporates 
three point bed support. The guaranteed limit 
of error on table setting is stated to be 0-0002in. 

A feature of the new machine is the provision 
of hydraulically-operated power traversing for 
the slides to permit their quick location up to a 
point when final positioning to the micrometer 
setting, through the fine hand traverse, can be 
made. In order to prevent simultaneous 
engagement the hand and hydraulic traversing 
controls are interlocked. A single four-position 
lever is used to operate the hydraulic traversing 
valve and its position in a gate selects the slide 
to be moved and in which direction. This lever 
works on the ‘“‘dead man’s handle”’ principle, 
and once it is released it is automatically 
centralised to stop slide movement. As the 
lever is moved it actuates a relay switch to 
start the hydraulic pump motor feeding the 
pressure lines from a large oil tank within the 
bed of the machine. A constant delivery 
pump is used and a relief valve in the circuit 
exhausts surplus oil from the pressure delivery 
pipe. As can be seen from the illustration all 
the slide control gear is conveniently grouped 
to permit rapid and easy setting. 

The quill housing is carried on substantial 
ways on the single column and its movement 
is effected through rack and pinion gear. The 
weight of the quill and its housing is counter- 
balanced by weights moving within the column. 
The boring spindle is rigidly supported in two 
preloaded ball bearings at the lower end, and 
a similar spring loaded bearing at its upper end. 
It runs in a Nitralloy quill which is hardened, 
ground and lapped to ensure a good fit in the 
housing. All the spindle feed mechanism is 
enclosed within the quill housing and four 
power feeds from 0-002in to 0-012in per 
revolution are provided in addition to fine and 
coarse hand feeds. Control of the spindle is 
effected by a start, stop and brake lever 
mounted close to the quill nose. 

The boring spindle is driven by a Ward- 
Leonard motor and a two-speed gearbox 
mounted within the column. This combination 


gives a total speed range of 36 to 1, to transmit 
an infinitely 


variable spindle speed range 











HYDRAULICALLY -OPERATED JIG 


table 42in long by 24in wide with a longitudinal 
traverse of 36in, and a cross traverse of 18in. 
The quill head, with a spindle movement of 9in, 
can be adjusted over a distance of 13in on the 
column to give a maximum height of 28in 
between the spindle and the table. This 
machine, as with the other types of jig borers 








BORER 


between 33 r.p.m. and 1200 r.p.m. Single 
helical gears are used in the gearbox to ensure 
silent and vibrationless running, and the final 
drive is by long endless vee belts to the pulley 
of a vertical spline shaft, which engages splines 
in the boring spindle. The spindle motor is 
controlled by a rheostat mounted in a separate 
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cabinet standing at the side of the machine. 
In this cabinet is also placed the main isolator 
switch and other electrical eontrol gear, includ - 
ing an electrical tachometer which indicates the 
actual boring spindle speed. 








Diesel-Electric Shunting 
Locomotives for the S.N.C.F. 


THE first of 100 diesel shunting locomotives 
constructed in the United States by the 
Baldwin Locomotive Works, Philadelphia, and 
acquired by the French State Railways under 
partial lend-lease terms has been put into 
service at Marseilles. These locomotives weigh 
106 tons in working order with 70-4 tons 
adhesive weight on four of the six axles. They 
are fitted with a single six-cylinder four-stroke 
Baldwin-De La Vergne oil engine, developing 
660 b.h.p. at 625 r.p.m. This power unit is 
directly coupled to a Westinghouse generator, 
which provides current for the four nose-hung 
geared traction motors. An accompanying 
engraving illustrates the first locomotive on the 
.S.N.C.F. lines. 

The maximum speed of the locomotive is 


project, for many generations. Transportation, 
both for railway cars and passenger cars, freight, 
&c., is by ferry, a tedious undertaking and one 
which in many instances provided a veritable 
bottleneck during the two world wars. On Cape 
Breton Island are the vast coal mines and steel 
plants, and these products, much of which is 
moved by mail, have to face the deterrent of a 
car ferry to get over the strait. That a bridge, 
causeway or tunnel should have been built many 
years ago is apparent to all, but the main fact 
is that none has ever been built. The project, 
it is realised, would be an engineering feat of no 
small size, and would take considerable time to 
construct. It was again envisaged a few years 
ago by the provincial Government, especially 
as one of the post-war projects which, while 
providing for a great need, would also be a vital 
factor in providing work. The recent report is 
being studied, but no announcement has been 
made as yet concerning plans to get the project 
launched. 


Labour Disputes 
To an increasing extent in recent 
weeks co-ordination between various factors 
of production has been interrupted by critical 
shortages, by unbalanced cost-price relation- 
ships and by labour disputes. At the time of 
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96 km per hour, and the maximum continuous 
tractive effort is quoted as 12-6 metric tons at 
11 km per hour. Two of these locomotives can 
be coupled for handling heavy trains, only one 
driver being required. Fully automatic control 
gear for series-parallel operation is provided. 
It is understood that the 8.N.C.F. is very satis- 
fied with the operation of the locomotives, 
which are said to consume only 20 litres of fuel 
per hour on the average. 








Canadian Engineering Notes 





Canso Strait Project 

The much discussed bridge or causeway 
across the Strait of Canso, between Cape Breton 
Island and the mainland, has advanced to the 
stage of a report on its engineering aspect. In 
a report by S. A. Ferguson, of the Geological 
Survey of Canada, of a survey started last year, 
as a preliminary to work of construction, it is 
stated that a site north-west from Cape Porcu- 
pine, Guysboro County, and Port Hastings, In- 
verness County, is the best for a causeway, 
bridge or tunnel. The report said that from Cape 
Porcupine, on the mainland, to Port Hastings, 
the strait is about three quarters of a mile wide, 
and that “from a geological viewpoint the 
part of the strait..... is the most desirable sec- 
tion for any of the proposed engineering pro- 
jects.”’ Detailed mapping of the strait was put 
under way last summer under the direction of 
W. A. Bell, of the Geological Survey, involving 
the entire strait area. The bridging of the strait 


writing, work stoppages are casting a lengthen- 
ing shadow over the Canadian economic scene. 
Prolonged strikes, affecting the three major 
Canadian steel producers as well as the textile, 
rubber, electrical equipment and other impor- 
tant industries, are being reflected elsewhere in 
reduced production schedules, in some shut- 
downs, and in serious delays in building activity. 
After maintaining a relatively stable level for 
seven consecutive months to the end of April, 
the Government’s index of physical volume of 
business fell 7-2 per cent in the two subsequent 
months to the lowest point since October, 1941. 
Results in such important industries as iron 
and steel, lumber and textiles contributed to 
the decline. In the first six months of the year, 
pig iron production was down from 941,963 to 
876,023 tons, as compared with the like period 
of 1945, and output of steel ingots and castings 
was similarly reduced from 1,595,618 to 
1,449,639 tons. In a comprehensive review of 
the housing situation the Minister of Recon- 
struction, on July 22, reported that 46,900 
dwelling units had been completed during the 
calendar year 1945. By comparison, the largest 
number of houses built during the inter-war 
years was in 1928 when about 50,200 units were 
constructed in urban areas alone. The objective 
for the year to March 31, 1947, is 60,000 new 
units and for the following fiscal year 80,000 
new units. But the accomplishment of this 
objective will depend largely on the ending of 
labour disputes and shutdowns in the very 
near future. 


Vancouver Electric Development 


Erection of a two-million dollar sub- 
station by the B.C. Electrie Railway Company, 





or the construction of a tunnel goes back, as a 





in Vancouver, is well under way. The new 


station is of reinforced concrete with frame and 
stucco exterior and is 130ft by 120ft in area. 
One half of the building will be used to accom- 
modate transformer banks on the ground floor . 
level and a 60-kV switching room on the second 
floor. Each floor is approximately 30ft in height 
and has an area of 130ft by 46ft. The trans- 
former area of the sub-station is of semi-open 
construction to facilitate air circulation and 
self-cooling of the equipment. The switching 
room is completely enclosed. The station con- 
trol and feeder station equipment occupy the 
second half of the building. This area is divided 
into four levels and the 12-kV and 4-kV feeder 
switching units are installed there. Ultimate 
development of the sub-station will be to 75,000 
kVA, and the unit will serve as a key link in the 
60,000-volt double line which is being developed 
by the company to serve downtown Vancouver. 
Power will enter the station via underground 
cables as part of an underground system which 
is now also being installed by the B.C. Electric 
Railway Company. 


Defence Research 


In a recent statement in the House of 
Commons, National Defence Minister Abbott 
hinted that Canadian research, aimed at the 
development of ‘‘ the newest of weapons,”’ was 
proceeding satisfactorily under the newly 
created sub-department of research and develop- 
ment. In his explanation of the 14,500,000 
dollar proposed expenditure listed in the esti- 
mates, Mr. Abbott said that it was a fair state- 
ment to say that the amount concerned new 
weapon research. The new government branch, 
which will be under the direction of Dr. Solandt, 
will conduct, in close liaison with the National 
Research Council, research into new weapdns, 
although a great deal of that work will be done 
in the individual departments in three branches 
of the service under the direction of the speci- 
alists there. In addition, the appropriation will 
cover operations such as the Suffield develop- 
ment in Alberta, chemical warfare research and 
development there, and the general supervision 
and inquiry into all branches of research as 
they affect the defence services. 


New Bridge in Quebec Province 


The Premier of Quebee Province, 
Maurice Duplessis, has announced plans for the 
building of a 3,000,000-dollar modern bridge over 
the St. Maurice river, between Three Rivers and 
Cap de la Madeleine. The structure will run 
straight from Three Rivers to Cap de la 
Madeleine, over Ste. Christophe Island, which 
lies between the eastern and western branches 
of the St. Maurice River. There are now two 
bridges. Construction of the new bridge, 
slightly to the north of the existing bridges, will 
allow traffic to remain norma! till near the end 
of the work, September, 1947. The new bridge 
will be 3890 feet long. 








Books of Reference 


Piping Handbook. Fourth edition. By Sabin 
Crocker. London: McGraw-Hill Publishing 
Company, Ltd., Aldwych House, W.C.2. 


Price 42s. net.—The third edition of this volume 
was published in America in 1939 and the new book 
has been considerably revised and extended. New 
chapters have been included on gas piping, refriger- 
ation piping, hydraulic power transmission piping 
and corrosion. 








PENNSYLVANIA ANTHRACITE.—According to the 
United States Bureau of Mines, the production of 
Pennsylvania anthracite in 1945 totalled 54,933,909 
tons. The heavy demand for anthracite evident dur- 
ing the war period continued throughout 1945, and 
the output was not sufficient to meet the increased 
requirements created by shortages of other space- 
heating fuels, the requests from Canada for large 
tonnages and the expanded purchasing power of 
domestic consumers. The sharp decline in pro- 
duction of 14 per cent from the output of 63,701,363 
tons in 1944 is attributed to the scarcity of man- 
power, difficulty in obtaining equipment and sup- 
plies'and labour disturbances which shut down the 








mines completely for a period of three weeks. 
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An Examination of the Records 
of the ‘‘ Grevhound ”’ 
Experiments* 


By Prorgessor A, M. ROBB, D.Sc. 


TANK experiments on the resistance of ships 
are concerned, in the majority of cases, with a 
minor fraction of the resistance, amounting to 
about 10 to 25 per cent, and that minor fraction 
is determined by the subtraction of a calculated 
quantity from the measured quantity, the total 
resistance. The practice can be justified if, and 
only if, the calculation of the major fraction 
rests upon a secure foundation. The funda- 
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mental assumption is that the frictional resist- 
ance exerted on a ship is entirely independent of 
the distribution of the pressure around the ship, 
so that a shaped form experiences no more and 
no less resistance than a rectangular surface of 
equal area and of length (in the line of motion) 
equal to that of the ship, moving at the same 
speed. When -referring to that assumption, 
Wm. Froude wrote: ‘I am confident that no 
sensible error arises....”! The statement of 
faith now italicised is the foundation of the 
practice of more than seventy years. An 
examination of the evidence accepted as justi- 
fying the practice may be permissible. 

The evidence to which reference has been 
made is the record of the experiments with 


The ordinates of the curves were measured from 
the original records so that errors arising from 
the smallness of the published diagrams might 
be avoided. 

In 1936 Mr. M. P. Payne gave to the Institu- 
tion an outline of the history of the Froude 
frictional constants?. It may be of interest to 
note, by way of closing a gap in the record, that 
the curve for the model can be expressed very 
closely by Rp=0-01117S V1:8?, and the curve 
for the ship very closely by R p=0-01047 S V1:75, 
The curves are of earlier date than the “‘ 1876” 


paper. The dotted curve of resistance for the 


model in Fig. 1 of the present paper was derived 
from Froude’s 1876 curve and is given here in 
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order to show the modification made by Froude 
after the ‘‘ Greyhound ” experiments. 

The upper dotted curve for the ship in Fig. 1 
was derived from the original method of extra- 
polation of the plank results suggested by 
Froude ; it corresponds to the upper dotted 
curve in Fig. 1 of Mr. Payne’s paper. The lower 
dotted curve was derived from the lower solid 
curve in Fig. 1 of Mr. Payne’s paper; and it 
therefore expresses Froude’s opinion of the 
frictional resistance of a ship after he had con- 
sidered the results of the ‘‘ Greyhound ”’ experi- 
ments. It will be seen that the modification 
made after the experiments was a small, but only 
a small, increase in the resistance; this fact is 
of some significance in a subsequent considera- 


curves reproduced by Mr. Payne as Fig. 1 of his |’ 


diagrams, were measured from the original 
records. 

In 1941 Mr. R. W. L. Gawn, R.C.N.C., placed 
on record the fact that. Froude considered the 
measured resistance of ‘‘ Greyhound ”’ to have 
been exaggerated by the comparative shallow. 
ness of the water in which the towing tests were 
made.? Records of experiments with a fiise 
bottom in the tank indicate that the relatiy ly 
limited depth of water led to an increase jn 
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resistance of about 4} per cent at a speed, for 
the ship, of 11-25 knots, and of about 6} per cent 
at a speed, for the ship, of about 6-8 knots. On 
the assumption that the increase varies in a 
linear manner with speed, while satisfying the 
figures given above, the solid curves of resistance 
in Fig 2 were determined ; the modifications 
were made in order that discrepancies subse- 
quently to come under review should be reduced 
as far as is possible on the evidence available. 
The frictional resistance curves in Fig. 4 were 
plotted from the expression R p=0-01117 S Vi-* 
derived from the curve in Fig. 1. The curves 
of risiduary resistance in Fig. 2 were derived 
from the measured and calculated resistances 
in Fig 4, and the superposed values of frictional! 
resistance were plotted from R »=0-01047 SV! 
as derived from Fig. 1. The frictional resistance 
was plotted above the residuary resistance in 
order that the gap between the resistances 
determined by experiment and by calculation 
might be clearly related to the calculated 
frictional resistance. 

In order to bridge the gap between the calcu- 
lated values of the total resistance of the ship 








H.M.S. “ Greyhound ” (loc. cit.). The curves in 
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Fig. | provide the basis for the examination of 
the records. The solid curves for the model and 
the ship represent the curves of frictional 
resistance as used by Froude. They correspond 
to the curves BB with reference to the base-line, 
and BB with reference to the line CC as base, in 
Fig. 19 of Froude’s paper, but the speed has 
been expressed in knots instead of in feet per min. 





* Joint Meeting of the Institution of Naval Architects 
and the Institution of Engineers and Shipbuilders in 
Scotland. September 24th. 

1“Experiments with H.M.S. ‘Greyhound,’ ”’ Trans. 
I.N.A., 1874 
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Fig. 4 shows the curves of total resistance for 
the model in the light and normal conditions, 
and Fig 2 shows, by dotted lines, the curves 
of measured resistance for the ship in the 
corresponding conditions. The figures for the 
resistance of the ship in the light condition were 
taken from Fig. 8 of Froude’s paper, and scaling 
from the small.diagrams may have introduced 
minor errors. The figures for the other curves, 
except for a small portion of one of the 
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increase the calculated frictional resistance by 
about 60 per cent at the lowest speed in the 
light condition, and by about 46 per cent at the 
lowest speed in the normal condition. At the 
highest speed the corresponding increases are 
about 15 and 18 per cent. Such a range of 
discrepancy does not indicate a sure foundation 
for an accepted practice. 

Incidentally if the gap is to be bridged by an 
adjustment of the frictional coefficient and the 





2** Historical Note on the Derivation of Froude’s 





Skin Friction Constants.” 


3“ Historical Notes on Investigations at the Admiralt 
Experiment Works, Torquay,” Trans. I.N.A., 1941 
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speed index the record for the light condition 
leads to the expression R p= 0-02436 8S V4-4, 
and that for the normal condition to the expres- 
sion Ry=0-02118 S V4, The important point 
here is not the difference between the two 
expressions ; it is that in both cases the speed 
judex is not rational in the light of either 
practice or modern considerations. 

Mr. Payne has shown that there was a large 
amount of empiricism in the development of the 
Froude frictional constants. In case the serious 
discrepancies which have been noted should be 
attributed to the method of extrapolating the 
results from experiments on short planks it is 
proper to examine the “‘ Greyhound ”’ records 
in the light of a modern extrapolation. Fig. 5 
shows the results of Schoenherr’s plotting of 
available frictional resistance records.4 This 
plotting would appear to be the most rational 
which has yet been made. In this presentation 
Schoenherr’s coefficients have been halved in 
harmony with the British practice of using ¢ 
rather than 3p as a factor in the denominator 
of the non-dimensional coefficient. The Froude 
coetficients have been plotted for comparison. 
It is apparent that at the higher Reynolds 
numbers there is a considerable discrepancy 
between Schoenherr and Froude, and it is 
obvious that there is a fundamental error in the 
Froude extrapolation in so far as instead of 
there being a line there is a ‘“‘ band,” with the 
boundaries of the band depending on the speed- 
length ratio. 

Results of applying Schoenherr’s coefficients 
to the ‘* Greyhound” records are shown in 
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Fig. 3. The results for the model are not shown, 
since there is not a material difference between 
Schoenherr and Froude, so far as the model is 
concerned. But for the extension to the ship 
the discrepancy between experiment and calcu- 
lation is appreciably increased by the adoption 
of the more rational extrapolation ; for the 
ship in the light condition at the lowest speed 
the gap between experiment and calculation 
can be bridged only by increasing the calcu- 
lated frictional resistance by about 90 per cent. 

Hence the more recent and more rational 
extrapolation of frictional resistance records 
increases the doubt as to the security of the 
foundations of practice. 

It has been suggested that Froude made an 
addition to his frictional coefficients to take 
account of roughness of surface, and the com- 
parison in Fig. 3 seems to justify the suggestion. 
In fact, however, the increase in the assessment 
of frictional resistance made by Froude after 
the ‘‘ Greyhound ”’ experiments is indicated by 
comparison of the solid curve for the ship in 
Fig. 2 with the dotted curve immediately above 
it. There is an increase, but it is very slight, 
and is far from adequate to bridge the gaps 
shown by the records. 

Froude suggested that the gap between the 
experimental record for the ship and the calcu- 
lation from the model experiment and the fric- 
tional coefficient could be bridged by assigning 
to the coppered bottom of the ‘‘ Greyhound ” 
a higher degree of resistance than had been 
taken by him for the calculation. It is, how- 
ever, now apparent that when he produced 
the 1876 curves he did not apply the considera- 
tion deemed necessary for the explanation of 


rransactions,’’ Soc. 


4* Resistance of Flat Surfaces,” 


the there 


Moreover, 
is a possible contradiction behind the argument 


“Greyhound” results. 


for an increased assessment of the frictional 
quality of the coppered bottom. Eight towing 
tests were made before the ship was fitted with 
bilge keels. Subsequently, bilge keels, 34ft 
wide and 100ft long, were fitted, and three 
further towing tests made. On the basis of his 
experiments on the friction of planks, and with 
a generous allowance for the reduction in speed 
of the belt of water set in motion by the skin of 
the ship, Froude estimated that the bilge keels 
would increase the resistance by 800 lb at a 
speed of 10 knots. The increase of resistance 
was actually less than 3501b. As an explana- 
tion of the discrepancy, Froude suggested that 
the mere exposure of the coppered bottom in 
dry dock for a week while the bilge keels were 
being fitted might have affected the frictional 
quality of the surface. 

Thus in order to explain two discrepancies, 
Froude suggested, in effect, for one case a con- 
siderable increase in the frictional coefficient, 
and for the other a decrease. The suggested 
increase for one case and decrease for the other 
are not necessarily inconsistent ; but the seem- 
ing contradiction raises an element of doubt. 
And the doubt is strengthened by a record of an 
experiment in the Ship Division of the National 
Physical Laboratory. A coarse linen surface 
applied to a model over one-eighth of the 
length from the fore end increased the resist- 
ance by 11-3 per cent, whereas the same area 
applied amidships increased the resistance by 
only 3 per cent.° The record of that experi- 
ment may be related to the record of the effect 
of fitting bilge keels to the “‘ Greyhound.” A 
reasonable conclusion is that the reduction in 
pressure amidships more than counterbalanced 
any effect from increased water speed and led 
to the resistance being less than that deter- 
mined from consideration of friction on the 
assumption that the effect of shape may be 
ignored. If the variation in distribution of 
pressure due to shape leads to a reduction in 
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frictional resistance as compared with that on 
the equivalent flat plank, the residuary resist- 
ance of the shaped form is under-assessed. And 
if the residuary resistance varies as length 
between model and ship, the under-assessment 
of the residuary resistance of the model means 
that, as compared with present practice, a 
larger proportion of the total resistance should 
vary as length. If, in the case of ** Greyhound” 
a larger proportion of the resistance of the 
model had been expanded as length the dis- 
crepancy between experiment and calculation 
would have been narrowed. 

The general argument obtains some support 
from the record of Captain Eggert’s experi- 
ments on the measurement of pressure on the 
surface of a model.® Fig. 6 shows the curve of 
total resistance of a 20ft model, and, by a 





5 Baker, ‘“‘ Ship Design, Resistance and Screw Pro- 
pulsion,”’ page 31. 


®°“ Further Form Resistance Experiments,”’ ‘* Trans- 





Nav. Arch, and Mar. Eng., 1932. 





dotted line, the frictional resistance as caleu- 
lated in accordance with accepted practice. The 
line may be taken to express either Froude’s 
figures or Schoenherr’s figures, since for the 
20ft model the difference is inconsiderable. The 
solid line below the curve of total resistance 
indicates the resistance due to the variation 
of water pressure. The values are laid off as 
deductions from the total resistance. Since the 
resistance due to variation of water pressure 
is the resistance associated with the generation 
of waves, Captain Eggert’s results also point 
towards existing practice under-assessing the 
resistance which may be taken to vary as 
length, and so are in harmony with the general 
argument developed from consideration of the 
records of the ‘“‘ Greyhound ”’ experiments. 

There is not yet enough definite evidence to 
justify any immediate departure from present 
practice. But it would appear that there is an 
urgent need for experiments on pressure plotting 
and an urgent need also for thrust measurements 
on ships. Some fleeting references to measured 
thrusts indicate that they are larger than pre- 
dicted thrusts. If this is found to be a generali- 
sation it will be in harmony with the fact that 
the resistance of ‘‘ Greyhound ’’ exceeded the 
calculated value. So it would appear that there 
is need for sustained investigation of funda- 
mental principles. 

Acknowledgment is made of the courtesy of 
Mr. C. 8. Lillicrap, C.B., M.B.E., Director of 
Naval Construction, and Mr. R. W. L. Gawn, 
R.C.N.C., in having search made for the 
original records and supplying from them all 
the figures desired. 








British and American Civil 
Aviation Discussions 


THE Ministry of Civil Aviation announces 
that during the visit of the United States 
aviation officials to the exhibition of the Society 
of British Aircraft Constructors in London, 
between September Ilth and 15th, 1946, the 
opportunity was taken to arrange informal dis- 
cussions with the Minister of Civil Aviation and 
representatives of the Ministry and the Foreign 
Office. The discussions centred on develop- 
ments in the field of international air transport 
since the conclusion of the United Kingdom and 
United States Air Transport Agreement at 
Bermuda on February llth, 1946. Both 
parties are in accord that experience since the 
Bermuda agreement has demonstrated that 
the principles in that agreement are sound 
and provide, in their view, a reliable basis for 
the orderly development and expansion of 
international air transport. In consequence, 
they believe that in negotiating any new 
bilateral agreement with other countries they 
should follow the basic principles agreed upon 
at Bermuda. In furtherance of these principles 
each Government is prepared, upon the request 
of any Government with which it has already 
concluded a bilateral air transport agreement, 
that is not deemed to be in accordance with 
these principles, to make such adjustments as 
may be found to be necessary. Arrangements 
have been completed for the setting up of the 
machinery envisaged in the Bermuda conversa- 
tions for continuous consultation and exchange 
of views between the two countries on civil 
aviation problems. Mr. Laurence Vass has 
been appointed representative of the Civil 
Aeronautics Board with the Ministry of Civil 
Aviation in London, and Mr. Nigel Bicknell 
representative of the Ministry of Civil Aviation 
with the Civil Aeronautics Board in Washington. 








THE Royat SxHow.—Preliminary arrangements 
for the Royal Show, to be held at Lincoln from 
July lst to 4th, 1947, have recently been considered 
by the Council of the Royal Agricultural Society of 
England. It was stated that work on the show 
ground had already begun. Although the Society 
was committed to an “* austerity ’” event, there was 
every expectation of providing a really representa- 
tive and educational cross-section of British 





actions,”’’ Soc. Nav. Arch. and Mar. Eng., 1939. 





agriculture. 
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Coal Output 


An announcement made on September 
20th by the Ministry of Fuel and Power states 
that in the four weeks ended August 24th, 
Great Britain’s saleable output of mined coal 
was 2,893,400 tons a week, compared with 
3,272,500 tons a week in July. The weekly 
average output of opencast coal was 172,100 
tons in August, compared with 218,800 tons 
in July. 

It is estimated that recognised holidays 
in August accounted for an average weekly 
loss of 723,800 tons, compared with 363,200 
tons in July. Trade disputes in August were 
responsible for an average weekly loss of 
14,100 tons, as against 11,700 tons a week 
so lost in July. 

The number of wage earners on colliery books 
in August was 699,300—100 fewer than in 
July and 6900 fewer than in August, 1945— 
and the number effectively employed was 
547,100, compared with 599,200 in July. 
Output per manshift worked at the coal face 
was 2.70 tons, compared with 2°73 tons in 
July. Voluntary absenteeism amongst workers 
at the coal face increased from 11-01 per cent 
in July to 1i-11 per cent in August. 


Public Authorities and the ‘‘ Closed Shop ”’ 
A resolution passed at a _ council 
meeting of the Liberal Party Organisation 
last week called upon the Government to set 
up forthwith a Royal Commission to enquire 
into the whole position of trade unionism in 
relation to public authorities, and into the 
general policy of the closed shop and closed 
union. The resolution expressed the opinion that 
public authorities requiring their employees, 
on pain of dismissal, to join a particular trade 
union, were deserving of the severest censure. 
Not only, the resolution continued, did such 
action involve a gross invasion of the liberty 
of the subject, but it was calculated to place 
certain of the larger trade unions in a privileged 
position in which they would be protected 
against the competition of any new or rival 
organisations. 

This, it was argued, represented a funda- 
mental change in the status of the unions con- 
cerned, since, in future, their strength would 
be derived not primarily from their own efforts 
or the loyalty of their own members, but from 
the official endorsement bestowed upon them 
by the employers. 

A High Court judgment, on Thursday of 
last week, dismissed the application by five 
bus drivers for an interim injunction to restrain 
the London Passenger Transport Board from 
making it a condition of employment that the 
men should join the Transport and General 
Workers’ Union. Mr. Justice Wynn Parry, 
in giving judgment, observed that the L.P.T.B. 
had stated its decision not to continue in its 
service any employee in the grades concerned 
who was unwilling to join the Transport and 
General Workers’ Union, and had announced 
its intention of carrying out that policy. His 
Lordship added that it was not for him to 
consider in any way the ethics or morality of 
the policy or how it came to be adopted. 










































































Production and Prosperity 

The need for maximum production in 
industry, the present strength of the country’s 
man-power, and the demands of home and 
export trade, were the main points in a speech 
delivered by Sir Stafford Cripps, President of 
the Board of Trade, at a Prosperity Campaign 
Conference in Edinburgh, on Thursday, Sep- 
tember 19th. 

Sir Stafford said that by the various con- 
trols which could be exercised, the Govern- 
ment attempted to persuade labour into the 
most useful channels, and, apart from the 
few local areas which were being dealt with, 
there was an acute shortage of man power, 
which was, in fact, depressing our standards 
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of going slowly to prevent unemployment but 
of going fast to get the things needed for a 
decent standard of living. 

Considering the magnitude of the tasks 
in the immediate post-war years, Sir Stafford 
cited the basic need for satisfying all our require- 
ments for coal as production of all kinds might 
easily be held up this winter if the country’s 
coal output was not raised above the existing 
level. Another essential was the large scale 
renewal of machinery for peace-time production 
needs, and the installation of new types of 
machinery if various industries were to be 
efficient suppliers of home requirements and 
effective competitors in the international 
markets. 

Turning to exports, Sir Stafford said that 
before the war this country’s overseas trade 
was one-fifth of that of the whole world. If 
we were to increase it by 75 per cent, as we 
must, that would mean 35 per cent of total 
world exports on the pre-war basis. Such a 
percentage was obviously not a possibility, so 
that our only way out was to do our utmost to 
encourage the growth of the total export trade 
of the world. That was why it was so essential 
for us as a great exporting country to do all we 
could to free world trade from impediments and 
to increase its volume. To accomplish this, 
and to meet the need that existed in this country 
for every kind of consumer goods, called for an 
all-out production drive. 

This vast task, Sir Stafford continued, 
must be approached with the right outlook. 
Money, wages and salaries, shorter hours, 
holidays with pay, and all such matters, were 
dependent on what we could produce. It was 
no good wages going up if prices rose with 
them, and for more costs in wages and salaries 
we must get more production by means of a 
higher efficiency of output. Present estimates 
indicated that the total labour force of the 
country at the end of this year would be one 
and a half million less than in June, 19435, 
and the only hope, therefore, was to make that 
labour force more productive. This, Sir Stafford 
added, put a heavy burden of responsibility 
upon the Trade Unions, which must be regarded 
no longer as merely charged with the task of 
protecting the workers’ wage standards and 
conditions, but as sharing with the employers 
in the planning of industry. 


The Essential Work Orders 

The Ministry of Labour and National 
Service has informed organisations representing 
employers and workers concerned, that the 
shipbuilding and ship-repairing industry (in- 
cluding the barge building and barge-repairing 
industry), will be withdrawn from the scope 
of the Essential Work Orders by the end of 






£91,889,844 achieved in the month of July. 
The reduction may be, no doubt, largely 
accounted for by the general holiday season. 
Allowing for the rise in prices since 1938, the 
Board of Trade Journal says that the volurne 
of exports in August is estimated at about 10] 
per cent of 1938, compared with an average 
of approximately 107 per cent for the preceding 
three months. Imports in August, valued at 
£121,018,371, were nearly 15 per cent above 
the average for May, June and July, and were 
the highest for a year both in value and in 
volume. Re-exports of imported merchandis:: 
were valued at £4,923,903. 

Exports of machinery, which were valued 
at £9,180,643, and vehicles, valued at £9,461,203, 
again made important contributions to the 
total figures during August. Although some 
descriptions of machinery showed a reduction, 
exports of machine tools were fully maintained 
and those of textile machinery were the highest 
for several years. Exports of new motor cars 
in August numbered 6592, compared with 
7667 in July, and there was also some reduc- 
tion in the numbers of motor car chassis and 
commercial vehicles and chassis exported in 
August. Exports of main-line locomotives, 
though less than in July, were four times thx 
pre-war average, and agricultural machinery 
exports were also well maintained. Exports 
of coal, the major portion of which went to 
Hire, were 373,295 tons, compared with the 
monthly average of 2,988,019 tons in 1938. 


Army Tradesmen and Trade Unions 


An Army Council instruction has 
been issued which notifies a new step in the 
declared War Office policy of assisting time- 
expired soldiers to obtain employment in 
civil life. Agreement has been reached with 
certain engineering and electrical trades unions 
and employers by which some army-trained 
tradesmen become eligible to take up jobs in 
civil life as skilled men. 

The agreement relates to tradesmen trained 
before and during hostilities, and is the result 
of arrangements made with the Engineering 
and Allied Employers’ National Federation, 
the Amalgamated Engineering Union, the 
Confederation of Shipbuilding and Engineering 
Unions, and the Electrical Trades Union. 
Service in a trade capacity in the army will, 
in future, qualify certain men for trade union 
membership, and soldiers wishing to avail 
themselves of the concession will be permitted 
to join a trade union before leaving the service. 
It is understood that the present agreement 
will, later on, be extended to include other 
engineering and skilled trades than those 
specified in the present instruction. 


Ministry of Labour Appointments Service 





this year. Information will be sent to the 
individual undertakings, which are to be de- 
scheduled, giving them at least a month’s 
notice. Until individual de-scheduling takes 
effect, the provisions of the Essential Work 
Orders remain in force for all employers and 
workers in scheduled undertakings. 

The Minister of Labour stated in December, 
last, that certain features of the Essential 
Work Orders may have proved themselves 
to be of mutual advantage to employers and 
workers and may also have affected the indus- 
trial agreements of the industries which were 
brought within the scope of the Orders. The 
object of giving notice of withdrawal is to allow 
the two sides of the industries concerned an 
opportunity of considering jointly any read- 
justment in their industrial agreements which 
may be needed to meet the changed conditions 
when the Orders are withdrawn. 


British Overseas Trade 

Statistics relating to the overseas 
trade of the United Kingdom, which were 
published at the end of last week, show that 
exports in the month of August were valued at 


A new service to speed up the circula- 
tion of vacancies notified by employers to 
regional appointments offices, has recently 
been announced by the Ministry of Labour. 
By means of a teleprinter network, connecting 
the Ministry’s fourteen regional appointments 
offices, ‘‘up to the minute” news of vacant 
posts, waiting to be filled, is now transmitted 
to all parts of the country. 

The service is known as “‘ The Daily Vacancy 
Broadeast,’’ and it ensures that particulars of 
a vacancy notified by the morning post at any 
one of the regional appointments offices will 
be in all other offices by noon on the same day, 
excluding, of course, those positions for which 
a list of applicants can be submitted at once 
from a local register. In most cases, details 
of suitable candidates registered at regional 
appointments offices will be on their way to 
employers the same day. 

The new service circulates only vacancies of 
‘Appointments Register’’ standard, that. is, 
those of a professional, administrative, mana- 
gerial or technical character. It does not 
serve the Ministry of Labour’s employment 











at the present time. It was not a question 











£77,441,413, compared with the peak figure of 





exchanges. 
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French Engineering News 
(From our French Correspondent) 


Paris, September 2Ist. 


The 13,668-metre long Mont Cenis tunnel, 
which crosses the Alps between Modane 
and Bardonneche on the main railway line 
between France and Italy, has now been 
repaired and has been in use since Sept- 
ember Ist. The tunnel, one of the oldest 
Alpine tunnels, was seriously damaged by the 
Germans, particularly at the French portal. 
Altogether, thirty-one railway installations 
were destroyed on the line between Culoz and 
Modane. At the tunnel mouth, a landslide 
about 100 metres long and 130 metres wide 
covered a surface of over 11,000 square metres. 
The upper lip of the landslide was about 65 
metres above rail level, and affected about 40 
metres of the length of the tunnel, as well as the 
24-metre high support wall at the entrance. A 
survey showed that diversion of the tunnel 
entrance would have been dangerous owing to 
the presence of an old glacial moraine. Thus, 
repairs were exceptionally difficult. Extensive 
de-mining had to be undertaken. Then, 
after surveys had been made from the Italian 
opening, which had itself suffered extensive 
damage, the work was started by sinking a 
shaft almost perpendicular to the tunnel behind 
the landslide. This shaft was 60 metres long, 
and through it was passed the material neces- 
sary for the winter’s work : 2400 tons of gravel, 
1700 tons of sand and 500 tons of cement. The 
clearing of the tunnel was difficult, as there were 
unexploded mines among wrecked rolling stock, 
and great blocks of rock and masonry. Ulti- 
mately, timber construction and plating were 
erected, and lined with cement. So big was the 
landslide, however, that in spite of the strong 
supports used they cracked, and had to be 
doubled and tripled in strength, which reduced 
the effective size of the shafts, impeding the 
work. It was necessary to use 25 cubic metres 
of wood per metre, a very big quantity. 

* ok * 

Monsieur Coutant, President of the Lille 
Metallurgical Syndicate, has issued a warning 
that unless the necessary quantity of coal is 
forthcoming the metallurgical industry will 
shortly be in difficulties. He pointed out that 
at the moment the rate of production is at a 
high level, and the desire is to maintain it. 
Where urgent orders have to be met, workers 
in some branches are working 54 hours a week. 
The nationalised coalmines are making a 
special effort to force production up from the 
present 100,000 tons a week to 120,000 tons, 
and if this figure is achieved, the position will 
be eased, although raw materials for the iron 
and steel industry are still only allocated in 
painfully small quantities. The aim is to obtain 
sufficient from the 130 blast furnaces to be able 
to satisfy internal requirements, and perhaps 
export also. 

* * * 

The locomotive construction plant at Nantes, 
which was mainly engaged in 1945 on repairing 
engines for the 8.N.C.F., produced only twenty 
new locomotives, against seventy-nine repaired. 
Now orders are being placed for more new con- 
struction. Thirty steam locomotives of the 
‘“*141P ” type are in course of construction and 
the first will be ready next year. In addition, 
the company is engaged on the construction of 
sixteen electric locomotives. The Franco- 
Belge Railway Company is working on thirty 
locomotives, type ‘‘ 14/P,”’ for the S.N.C.F., as 
well as thirty-five main line passenger coaches 
and 1000 coal wagons. 

* * * 


Five hundred foreign engineers and _ tech- 
nicians representing twenty-five nations met at 
the opening of the International Technical 
Congress in Paris on September 16th. About 
an equal number of French engineers and 
technicians were present. This was the first 
example of a non-specialised technical con- 
gress, and main questions dealt with were 
general reconstruction and economic develop- 
ment problems, and the present state of 


Notes and 


Rail and Road 


EvuroPEAN INLAND TRANSPORT.—The council of 
the European Central Inland Transport Organisa- 
tion has recently concluded its fifth session in Paris. 
A programme of work for 1946-47 was discussed, 
and elections to the executive board included 
representatives of Belgium, Czechoslovakia, France, 
Poland, the United Kingdom, the U.S.A. and 
U.S.S.R. Colonel Jorgonson, Denmark’s representa- 
tive, has been elected chairman of the council. 

Raitway Recerets.—tTraffic receipts of the four 
British main line railways and the London 
Passenger Transport Board for the four weeks 
ended September 8th amounted to £31,024,000, 
an increase of £485,000 over the figure reached in 
the corresponding period of 1945. Passenger traffic 
accounted for £18,637,000, the conveyance of 
merchandise brought in £8,285,000 and coal and 
coke transport receipts amounted to £4,102,000. 


RoLtteER BEARINGS ON LOocOoMOTIVES. — We 
recently had an opportunity of seeing three interest- 
ing films which were shown by British Timken, Ltd., 
in London. The films dealt with slipping tests on 
locomotives, the application and assembly of 
Timken bearings on locomotives and research on 
the fatigue of metals at the Timken research labora- 
tories in Canton, U.S.A. The exhibition of the 
films was attended by a large number of railway 
engineers, who afterwards took advantage of an 
opportunity to question Mr. C. L. Eastburg, of the 
Timken Roller Bearing Company, of Canton, who 
has played a leading part in the development of 
railway roller bearing applications. 

G.W.R. Zonat FreicHtT ScHEME.—The Great 
Western Railway is extending its zonal scheme, 
designed to provide a one-day transit time for small 
consignments of goods between all parts of its 
system. As from October Ist new zones based on 
St. Austell, Swindon, Reading, Leamington and 
Wolverhampton are to be brought into operation. 
These zones will cover areas ranging from 250 to 
1000 square miles. All small consignments of 
goods, incoming and outgoing, will in future be 
concentrated on one main depot and from two to 
six sub-depots in the new zones. This will permit 
traffic to be made up into full truckloads and 
dispatched by fast freight services (rail and road) 
direct to distribution centres, thus eliminating to a 
considerable extent intermediate trans-shipment as 
at present. 

L.M.S. Tratn Services.—Further accelerations 
of long-distance passenger services and the intro- 
duction of forty-four additional restaurant cars are 
included in the revised time-table to be introduced 
by the London Midland and Scottish Railway on 
October 7th. The extent to which train services 
are being restored is indicated by the total weekly 
passenger train mileage to be run on the system in 
October, which at 1,544,000 miles represents an 
increase of 180,000 miles per week as compared 
with the winter services of 1945-46, and is equivalent 
to 88 per cent of the pre-war winter mileage. Total 
restaurant car services will amount to a hundred 
on weekdays ‘and twenty-two on Sundays. The 
company points out that although passenger train 
speeds will not reach pre-war standards, the 
acceleration of important expresses will afford in 
most cases substantially quicker journey times than 
at any period since 1939. Average trainloads are 
still considerably heavier than pre-war. 


Miscellanea 


Tue Late Mr. B. CLews.—We note with regret 
the death, on September 5th, of Mr. B. Clews, 
chairman of the Clews Petersen Piston Ring and 
Engineering Company, Ltd. 

ConerRESS OF STEEL INFORMATION CENTRES.— 
The ninth International Congress of Steel Informa- 
tion Centres is being held from September 25th to 
28th, at the Centre Belgo-Luxembourgeois d’Inform- 
ation de |’Acier, in Brussels. Representatives from 
Great Britain, France, Holland, Italy, Switzerland 
and the U.S.A. have been invited to attend. 

Lyons INTERNATIONAL Fatr.—The next Lyons 
Fair is to take place from April 12th to 21st, 1947, 
under the presidency of Mr. Edouard Herriot. This 
will be the second post-war Fait, the first having 
taken place last April, only six months after the 
exhibition buildings had been derequisitioned. 
Several improvements have been planned which will 
make the Lyons Fair of 1947 bigger and more attrac- 
tive than any of its predecessors. There will be space 
for more than 5000 exhibitors in the four storeys of 
the Grand Palais. The single-span building of the 
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Hall de la Mecanique is being enlarged by 10,000 
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ScrIENCE AND THE PuBLIC WELFARE.—The 
Association of Scientific Workers announces that a 
conference, under the title of ‘Science and the 
Public Welfare,” will be held at the City Memorial 
Hall, Sheffield, on the afternoons of Saturday and 
Sunday, November 16th and 17th. The object of 
the conference is to give the people of the Northern 
Counties some insight into the part science is 
playing in the interests of their general welfare. 
Addresses will be given by Professor P. M. S. 
Blackett, F.R.S., of Manchester University, and 
Professor J. D. Bernal, F.R.S., of London Uni- 
versity, who will speak on the social implications of 
science. Dr. J. Rotblat, Director of Atomic 
Research at Liverpool University, is to address 
the conference on ‘ The Future Use of Atomic 
Energy.” 

INTERNATIONAL CHEMISTRY CONGRESS.—At the 
Tenth International Congress of Pure and Applied 
Chemistry held in Rome in May, 1938, it was unani- 
mously decided that the Eleventh Congress should 
be held in London in 1941, concurrently with the 
celebration of the centenary of the foundation of the 
Chemical Society of London. By reason of the war, 
both the centenary celebrations of the Chemical 
Society and the Eleventh International Congress 
were postponed, but it has now been decided that 
both events shall take place in London in July, 1947. 
The International Congress of Pure and Applied 
Chemistry will meet, under the presidency of Lord 
Leverhulme, from July 16th to July 24th, 1947, and 
it is hoped that delegates from many countries will 
be present. Further information may be obtained 
from the Hon. Organiser at 56, Victoria Street, 
London, 8.W.1. 


Licutinc oF Buitprne IntTeRIorS.—The [Illu- 
minating Engineering Society has now reprinted 
the I.E.S. Code for the Lighting of Building 
Interiors. The code was published in its original 
form in 1936 and has since been in great demand 
by all interested in the adequate lighting of homes, 
factories, offices and public buildings. It may 
be recalled that the 1945 edition contained several 
important new features, namely, the provision 
of @ scientific background on which values of 
illumination are based, the inclusion for the first 
time of information on natural lighting, and the 
introduction of clauses relating to quality of 
lighting. The new edition is essentially the same 
as the 1945 edition, embodying only munor altera- 
tions of layout. Copies may be obtained, price 
ls. 6d., from the Illuminating Engineering Society, 
32, Victoria Street, London, S.W.1. 


GENERATION OF ELzEOTRIcITy.—The official 
returns rendered to the Electricity Commissioners 
show that 2847 million units of electricity were 
generated by authorised undertakers in Great Britain 
during the month of August, as compared with the 
revised figure of 2474 million units in the corres- 
ponding month of 1945, representing an increase of 
373 million units, or 15-1 per cent. During the past 
eight months the total number of units generated by 
authorised undertakers was 26,092 million units as 
compared with the revised figure of 24,259 million 
units for the corresponding period of 1945, repre- 
senting an increase of 1833 million units or 7-6 per 
cent. The total number of units sent out from the 
generating stations of authorised undertakers 
during the month of August (7.e.. units generated 
less units consumed in the stations by auxiliary 
plant and for lighting, &c.) was 2680 million units. 
The total number of units sent out from these 
generating stations during the first eight months of 
1946 was 24,604 million units. 


New BvutTERWICK RESEARCH LABORATORIES.— 
Imperial Chemical Industries have leased the 
house and laboratories at the Frythe, Welwyn, 
Herts, for long-term general and academic research 
in branches of biological, chemical and physical 
science. Among the subjects to be studied are the 
antibiotic products of moulds, kinetics of con- 
tinuous chemical reactions and the deformation of 
materials under high stresses of short duration. 
Work will also be done on the design of industrial 
instruments and on industrial toxicology. The new 
laboratories will eventually house twenty or more 
senior research workers, with assistants and adminis- 
trative staff. Some of the staff have already been 
recruited, but have hitherto been scattered in 
various localities whilst engaged on war work. The 
premises at the Frythe are intended as temporary 
accommodation until a site at Butterwick Wood, 
near St. Albans, which was originally selected, can 
be developed. The activities of the Butterwick 
research laboratories will be completely independent 
of all other I.C.I. research departments, which will 
continue to be concerned with more specifically 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association of Special Libraries and Information Bureaux 


Friday, Oct. 18th.—NorTHERN BrancH: Hornby 
Library, William Brown Street, Liverpool, 3. 
‘Information Service and the Export Trade,” 
A. B. Agard Evans. 3 p.m. 


Chemical Society 
Thursday, Oct. 3rd.—Burlington House, Piccadilly, W.1. 
“The Crystal Structure of Pyrene: A Quantitative 
X-Ray Investigation,” J. M. Robertson and J. ¢ 
White ; and ‘‘ The Redistribution and Desorption 
of Absorbed Gases,” by R. F. Barrow, C. J. Danby, 


J. E. Davoud, C. ™ Hinshelwood and L. A. K 
Staveley. 7.30 p.n 

oT: Oct. 17th.— “Burlington House, Piccadilly, 
W.1. ‘ Pyrazine Derivatives,” R. A. Baxter, G. T. 


Newbold and F. S. Spring; ‘“*‘ Researches on Acety- 
lenic Compounds. <Acetylenic Hydroxy-Acids and 
their Reactions,’”’ L. J. Haynes, E. R. H. Jones and 


M. C. Whiting. 7.30 p.m.—SHEFFIELD SECTION : 
The University, Western Bank, Shettield. ‘The 


Principles and Apptications of Polarography,” 
Professor Jaroslav Heyrovsky. 2.30 p.m. and 
6 p.m.—SouTHAMPTON SECTION : Municipal College, 
Portsmouth, ** Chemical Aspects of Work on Atomic 
Fission,’ H. J. Emeleus. 7 p.m. 


Diesel Engine Users Association 
Thursday, Oct. 17th.—Caxton Hall, Westminster, S.W.1. 
* Filtration,’ C. G. Vokes. 2.30 p.m. 


Fuel Luncheon Club 


Wednesday, Oct. 2nd.—Engineers’ Club, Albert Square, 
Manchester. ‘* Fuel Technologists and Nationalisa- 
tion,” Sir John C. Dalton. 12.30 p.m. 


Illuminating Engineering Society 


Tuesday, Oct. 8th.—School of Hygiene and Tropical 
. Medicine, Keppel Street, W.C.1. Presidential 
Address, J. S. Dow. 6 p.m. 


Institute of Economic Engineering 
Friday, Oct. 11th.—Cowdray Hall, Henrietta Place, W.1. 
“My Visit to Germany : Investigation of Time 
Study and Motion Study Developments on the 
Continent,’ Professor Meyenberg. 7 p.m. 
Institute of Fuel 
Tuesday, Oct. 8th.—Central Hall, Westminster, S.W.1. 
Melchett Lecture by Sir James Chadwick. 6 p.m. 


* Institute of Marine Engineers 
Saturday, Sept. 28th.—Visit to John I. Thornycroft and 
Co., Ltd., Reading. 
Tuesday, Oct. 8th.—85, Minories, E.C.3. ‘* Notes on 
Steam Jet Refrigeration for Marine Purposes.’’ W. 


Sampson. 5 p.m. 
Saturday, Oct. 19th.—Visit to J. and E. Hall, Ltd., 
Dartford. 
Institute of Welding 
Wednesday, Oct. 2nd.—Inst. of Civil Engineers, Great 
George Street, S.W.1. Presidential Address, A. 
Dyson. 5.15 p.m. 


Institution of Automobile Engineers 
Tuesday, Oct. 1st.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ** Structural Problems of the 
Commercial Vehicie,”’ V. W. Pilkington. 5.30 p.m. 
Thursday, Oct. 17th— WESTERN CENTRE: Grand Hotel, 
Bristol. Annual general meeting. 7 p.m. 


Institution of Civil Engineers 


To-day, Sept. 27th.—YORKSHIRE AssocIATION: Royal 
Victoria Hotel, Shettield. Chairman’s Address, T. 
Knight. 7 p.m. 


Institution of Electrical Engineers 
Thursday, Oct. 3rd.—Savoy Place, Victoria Embankment, 
C.2. Presidential address by V. Z. de Ferranti. 
5.30 p.m. 
Tuesday, Oct. 8th.—N. 


MIDLAND CENTRE: Corporation 


Electricity Department, Whitehall Road, Leeds. 
Chairman’s Address, A. G. Connell. 6 p.m. 
Institution of Factory Managers 
Wednesday, Oct. 2nd.—Miptanp BrRaNncH: Queen’s 
Hotel, Birmingham. ‘‘The Different Problems 


Arising in the Management of Small and Large 
Factories,” C. R. Jordan. 7 p.m. 


Institution of Mechanical Engineers 
Thursday, Oct. 3rd.—YoORKSHIRE BraNncH: Hotel 
Metropole, Leeds. ‘“‘ Some Notes on a Superimposed 
High-Pressure Power Plant,” T. H. Carr. 7 p.m. 
Saturday, Oct. 5Sth—N. EASTERN GRADUATES: The Gas 
Show-rooms, Grainger Street, Newcastle-on-Tyne. 
‘Some Problems Encountered in the Design of the 


High- Speed Wind Tunnel Balance, R.A.E., Farn- 
borough,” F. N. Kirby. 2.30 p.m. 

Monday, Oct. 7th.—-N. EasTERN BRANCH : Mining Insti- 
tute, Neville Hail, Newcastle-on-Tyne. ‘The 


Prospects of the Steam Cycle in the Central Power 
Station,” G. H. Martin. 6 p.m. 
Tuesday, Oct. 8th.—S. Waves BRANCH: 

Institute of Engineers, Park Place, Cardiff. 


South Wales 
““Mecha- 


nical Handling in the Melting Shop (Open-Hearth 





Thursday, Oct. 17th.—Dorchester Hotel, Park Lane, W.1. 
Annual dinner. _7 p.m.—YORKSHIRE BRANCH: 
Royal Victoria Station Hotel, Shettield. ‘* Some 
Aspects of the Ventilation of Factories,” R. Poole. 
7 p.m. 

Fridag, Oct. James's Park, 

S.W.1. 8S. Bulleid. 

5.30 p.m. 


18th.—Storey’s Gate, St. 
Presidential Address, O. V. 


Institution of Mining and Metallurgy 
Thursday, Oct. 17th.—Burlington House, Piccadilly, W.1. 
** Anglo-American Magnesium Production,” P. L. 
Teed; and ‘“ An Experimental Investigation of the 
Effects of High Temperatures on the Efficiency of 
Workers in Deep Mines,” A. Caplan and J. K. 
Lindsay. 5p.m. 


Institution of Post Office Electrical Engineers 

Monday. Oct, 7th.—Institution of Electrical Engineers, 
Savoy Place, W.C.2. ‘* Piezo-Electric Quartz and 
its Use in Telecommunications,’’ C. T. Booth and 
J.L. Creighton. 5 p.m 

Wednesday, Oct. 23rd. Faraday Building (South Block), 
Knightrider Street, E.C, 4 ‘Buildings for Tele- 
communications: Some Views and Suggestions,” 
J. Eccles. 5 p.m. 


Institution of Production Engineers 


Monday, Oct. 7th.—YorRKSHIRE SecTION: Hotel Metro- 
‘** Dielectric and Induction Heating,” 
7 p.m. 

8th. —DERBY. Sus-Secr1on: Art School, 
Green Lane, Derby. ‘‘ Power Samas Accounting 
Machines,” F. G. England. 6.45 p.m. 

Wednesday, Oct. 9th.—LUTON AND District SECTION : 
Central Library, Luton. ‘*‘ The Rubber Bolster and 
its Application,” G. H. Parlor. 7 p.m. 

Friday, Oct. 11th.—MAaNCHESTER Section: Mechanics’ 
Institute, Crewe. ‘‘ Machine Tool User’s Diffi- 
culties,” H. Porter. 7.15 p.m. N. EasTERN SeEc- 
TION: Technical College, Sunderland. ‘* Manage- 
ment and Production Technique Applied to the 
Small Engineering Industries,"”’ R. W. Mann. 
6.30 pm. N. Eastern Grapvuates: Neville 
Hall Mining Institution, Newcastle-upon-Tyne. 
Film evening. 6.30 p.m. 

Thursday, Oct. 17th.—Gtascow Section: Institution 
of Engineers and Shipbuilders in Scotland, 39, 
Elmbank Crescent, Glasgow, C.2. ‘‘A Report on 
Management Methods,” L. Clayton. 7.30 p.m. 

Friday, Oct. 18th.—WesTERN Section: Grand Hotel, 
Bristol. ‘‘ Observations and Views on Heavy 
German Industries,” H. P. Budgen. 6.45 p.m.— 
E. Counties Section: Electric House, Ipswich. 
“Surface Finish in Practice,” D. F. Galloway. 
7.15 p.m. 

Saturday, Oct. 19th. —YORKSHIRE GRADUATES: Visit to 
the works of John Lund, Ltd., Cross Hills, near 
Keighley. 2.30 p.m. 

Tuesday, Oct. 22nd.—WOLVERHAMPTON SECTION: Wise- 
more Schools, Walsall. ‘‘The Fundamentals of Fine 
Measurements,” J. Loxham. 7 p.m.—N. EASTERN 
Section: Neville Hall, Newcastle-on-Tyne. ‘* Pro- 
duction Engineering in Shipyards,’’ J. Botwright. 





6. p.m. 

Thursday, Oct. 24th.—Lonpon Section : Institution of 
Mechanical Engineers, Storey’s Gate, St. James’s 
Park, 8.W.1. ‘ Plain Bearing Design and Applica- 
tion, ms W.H. Tait. 6.30 p.m. 


Institution of Structural Engineers 
Thursday, Oct. 24th.—11, Upper Belgrave Street, 5.W.1. 

Presidential Address, Professor H. . Collins. 
6 p.m. 

Junior Institution of Engineers 

Friday, Oct. 4th.—39, V ictoria Street, S.W.1. ‘“ Low 
Temperature Insulation.” A.Cooper. 6.30 p.m. 
WesTERN Group: Merchant Venturers Technical 


College, Unity Street, Bristol. Annual general 

meeting. 7.30 p.m. 
Friday, Oct. 11th.—39, Victoria Street, S.W.1. “* Engi- 
” —H. Chatley. 


neering Aspects of Atomic Energy. 


6.30 p.m. 
Monday, Oct. 14th.—N. WESTERN SecTION: Manchester 
Geographical Society 16, St. Mary’s Parsonage, 
Manchester. “Light and Colour.” L. H. A. Carr. 


7 p.m. 

Witenes, Oct. 16th.—SHEFFIELD Section: Lecture 
Room, Leeds University. ‘‘Steel and the Engi- 
neer.”” A. Roebuck. 7 p.m. 

Friday, Oct. 18th.—39, Victoria Street, S.W.1. 
pheric Railways.” L. P. Walter. 6.30 p.m. 
SHEFFIELD Section: Metallurgical Club, West 
Street, Sheffield. ‘‘The Schneider Air Contests.” 
E. Scott. 7 p.m. 


Keighley Association of Engineers 
Friday, Oct. 4th—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘ Modern Machine Tool Practice.” 


** Atmos- 


T. P. N. Burness. 7.30 p.m, 
Manchester Statistical Society 
To-day, Sept. 27th.—INDUSTRIAL GROUP : College of 


‘Samp- 


Technology, Sackville Street, Manchester. 
D. 


ling Inspection, Statistical Considerations,” 
Newman. 6.30 p.m. 
Newcomen Society 
Wednesday, Oct. 9th.—Science Museum, South Kensing- 
ton, S.W.7. “ Engineering i in Cornwall before 1775,” 
T. R. Harris. 5.30 p.m. 
Royal Statistical Society 

Friday, Oct. 4th.—Lonpon Group: E.L.M.A. Lighting 
Service Bureau, 2, Savoy Hill, W.C.2. “‘ Statistics 
in America,” M. Milbourn. 6.30 p.m. 

Sheffield Metallurgical Association 
Tuesday, Oct. 1st.—198, West Street, Sheffield, * The 


Stephenson Locomotive Society 

Saturday, Oct. 5th.—SoorrisH CENTRE : Cadoro Restiw. 
rant, Union Street, Glasgow. Annual general 
meeting. 3 p.m, 

Saturday, Oct. 12th.—N. EasTerN CENTRE: Central 
Methodist Church Hall, Ridley Place, Newcastle-on-. 


ie ‘*Some Bury Locomotives,” L. G. Charlton, 
Monday, ‘Oct 14th.—32, Russell Road, Kensingivn, 
WwW. ‘A Locomotive Story of the East Coust 


sare os,” R. A. H. Wright. 7.15 p.m. 
Saturday, Oct. 19th.—MIDLAND AND NORTHERN Countiis 


CENTRE: Geographical Society Rooms, St. Mary’s 
Parsonage, Manchester, 3. ‘* Liverpool Overhead 
Railway,” C. KE. Box. 6.15 p.m. 








Personal and Business 


Mr. D. C. LorKIN and Mr. 8S. G. Mundy have been 


appointed directors of Lancashire Dynamo and 
Crypto, Ltd. 
Mr. J. H. Enion, a director of the Igran 


Electric Company, Ltd., has joined the board of 


Metal Industries, Ltd. 

Mr. A. E. Tucker, warehouse superintendent of 
Walworth, Ltd., has retired after forty-seven years’ 
service with the company. 

Mr. W. C. Faure has been appointed head of the 
instrument section in the Physics Department of 
the British Iron and Steel Research Association. 


Mr. E. S, Lirr.e, comptroller and secretary of the 
British Thomson-Houston Company, Ltd., 
appointed a director of Associated 
Industries Finance Company, Ltd. 


has bet nh 
Electrica! 


THE CHESTERFIELD TUBE Company, Ltd., is 
opening, on October Ist, a branch sales office at 
Room 222A, Royal Exchange Buildings, St. Anne’s 
Square, Manchester. Mr. R. T. Munks has been 
appointed area manager. 

LIeEUT.-GENERAL Str RONALD WEEKS, Mr. I. R. 
Cox and Dr. H. Warren have been elected to the 
board of Associated Electrical Industries, Ltd. 
Sir George E. Bailey has been appointed deputy 


chairman of the company. 


JAMES HOWDEN AND Co., 
branch oftice at 91-93, St. Mary Street, Cardiff, on 
October 6th. It will be in charge of Mr. W. 
MacOwan, who will be responsible for the area 
covering South Wales and South-West England. 


Ltd., will re-open theie 


ALBRIGHT AND WIxLson, Ltd., 49, Park Lane, 
W.1, announce that they have been appointed 
distributors of Silicone resins, fluids, greases, 
Silastic rubber and other Silicone materials manu 
factured by the Dow Corning Corporation of 
Midland, Michigan. 

HapFIELDs, Ltd., announces that its London 


oftices at Warwick House, Laurence Pountney Hill, 
E.C.4, and 7, Warwick House Street, S.W.1, have 
been transferred to 22, Carlton House ‘Terrace 
S.W.1 (telephone, Whitehall 7107; telegrams, 


* Hadfielder, London ’’). 








Contracts 


THE LONDON MIDLAND AND ScorrisH RAILWAY 
Company has placed a contract for the recon- 
struction of the bridge which carries Etruria Road 
over the Etruria-Kidsgrove loop line at Hanley 
Station, Staffs. 

THe Visco ENGINEERING COMPANY,  Ltd., 
Croydon, has just received an order for an air 
filtration plant comprising a “ Visco” patent 
rotating self-cleaning air filter, having a capacity 
of 360,000 cubic feet per minute, for use in con- 
junction with Metropolitan-Vickers electrical equip- 
ment for a steel rolling mill. 

SuHort Brotuers, Ltd., announces the receipt of 
an order from the Norwegian Air Lines, Ltd., for 
three 37-seater Short ** Sandringham ”’ flying-boats 
for the Oslo-Kirkenes service. Another Norwegian 
company, Vingtor Luftveiver, has ordered four 
aircraft of the Short ‘* Sealand” type. - All these 
aircraft will be built at Belfast. 








Launches and Trial Trips 


DuMRA, passenger and cargo motorship ;_ built 
by Barclay, Curle and Co., Ltd., for the British 
India Steam Navigation Company, Ltd.; length 
399ft, breadth 54ft 9in. Engines, Barclay Curle- 
Doxford, opposed piston diesel type, five cylinders, 


600mm bore by 2000mm_ stroke. Launch, 
September 16th. 

. Memnon, fruit carrier; built by Burntisland 
Shipbuilding Company, Ltd., for the Egyptian 


Shipping Company ; length 312ft, breadth 44ft 6in, 
depth 29ft lin, 3000 tons deadweight. Engines, 
superheated triple-expansion, with two boilers pro- 
viding steam at 220 1b per square inch. Launch, 





Education Committee and Technical Ricoinited 





J. S. Venables. 


Furnaces),’ 


6 p.m. 





Future Developments,” J. H. Bingham, 6.30 p.m. 


September 10th. 
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A Seven-Day Journal 


Electricity Demand and Plant Capacity 


In order that the public should be clearly 
informed on the subject, the Central Electricity 
Board has issued a statement concerning the 
short interruptions of electricity supply which 
have occurred recently. The fact that these 
interruptions have taken place at a time when 
coal stocks are known to be low has, it is 
suggested, caused some confusion in the minds 
of many people. The Board explains that while 
the maintenance of full electricity supplies may 
be jeopardised during the coming winter by 
shortage of coal at the generating stations, the 
cuts which have so far occurred have been on 
account of the insufficiency of generating plant in 
the country as a whole. Since the end of the war 
the Board has made arrangements for an increase 
in the capacity of the generating stations by 
over 4,500,000 kW at a cost of some £150 
million. At least another three years will be 
required to complete this programme, and until 
it has been carried through it will be impossible 
to avoid the recurrence of short-period inter- 
ruptions, unless all electricity consumers, both 
industrial and domestic, do their utmost to 
reduce their demands to a minimum during the 
critical times of the day. While at present the 
most critical period is between 10 a.m. and 
noon, a second and even more difficult period is 
likely to develop between 4 p.m. and 6 p.m. as 
the winter proceeds. It is probable, therefore, 
that shedding of load will become necessary 
on a more serious scale during the coming 
winter. The Commissioners ask for the con- 
tinued co-operation of all electricity under- 
takers in dealing with the situation in order 
that inconvenience and loss to industrial 
and other consumers may be reduced to a 
minimum. Undertakers are urged to extend 
the voluntary arrangements already made with 
industrial consumers to ensure restriction in 
maximum demand, and are also asked to con- 
sider the best arrangements that can be made in 
districts where there is no large industrial 
demand. With regard to transfer of load, the 
Commissioners say that changes in the incidence 
of the peak load period make further transfers 
of load from the morning to the afternoon no 
longer desirable. To facilitate the transmission 
of warnings to industrial and other consumers 
in time for them to make the necessary arrange- 
ments, the Central Electricity Board will, 
whenever possible, notify undertakers before 

midnight when there are signs that load 
shedding is likely to be required during the 
following morning, and before 10 a.m. if load 
shedding is anticipated for the afternoon or 
evening period of that day. Any undertakers 
receiving such a warning should immediately 
transmit it to any other undertakers to whom 
they give bulk supplies. Reference has been 
made previously to the possibility of using 
surplus private generating plant to reduce the 
risk of load shedding, and it is still important 
that the maximum possible use should be made 
of any such plant in times of emergency. 


Industrial Efficiency 


At the September meeting of the National 
Council of Building Material Producers, the 
President, Sir William Larke, spoke on the 
need for a progressive national policy for 
industry and on the interdependence of indus- 
tries—one lesson which war always taught. 
It must be remembered, he said, that in this 
country there were only three natural resources 
on which to base our material wellbeing—coal 
and iron and the products of agriculture—and 
that while we possessed some raw materials, 
the use of which was ancillary to these, our 
main industries were dependent upon imported 
raw materials. All industries using imported 
raw materials should, Sir William thought, 
examine the possibility of replacing them by 
synthetic or other native materials, thereby 
assisting the balance of trade. As a practical 


own initiative should examine its position in 
relation to improving output per man, geo- 
graphical distribution of new productive units, 
and research activities directed to the improve- 
ment of existing and the creation of new pro- 
ducts. It was only with such schemes produced 
by industry itself on its own initiative, and 
keyed into the national plan in consultation 
with the Government, that a national policy of 
ordered progress could possibly be devised 
under our present limitations. Such scheming 
and interlocking, Sir William continued, could 
not be confined within the limits of the building 
materials industry alone. The dictum to 
which he hoped all industries now subscribed 
was “to the extent that industry can be 
organised to serve the national interest, to that 
extent does the industry concerned best serve 
its own.” Trade associations, Sir William 
urged, must be used much more to promote 
research and economic efficiency, which must 
include the maintenance of a profitable price 
level for efficient production, thus providing 
for the replacement of plant and methods 
rendered obsolescent by scientific and techno- 
logical progress. It was our genius, as history 
had proved over and over again, that our insti- 
tutions were infinitely capable of adjustment to 
meet changing needs and conditions because 
they were alive, and because their driving force 
came from within and was not imposed. It 
came, Sir William observed, from the individual 
man sufiusing the collective whole with his con- 
tribution of energy and enterprise. 


A National Radium Centre 


On Monday last, the Ministry of Supply 
announced that a decision has been taken to 
establish a national centre for the processing 
and distribution of radium, radon and artificial 
radioactive substances required for scientific, 
medical and industrial purposes. The centre is 
to be a Government establishment and will be 
operated by Thorium, Ltd., acting as agents for 
the Ministry of Supply, and, as a first step, the 
Ministry is to purchase the radio-chemical 
business—including buildings and plant owned 
by Thorium, Ltd., at Amersham, Bucks, with 
the exception of the manufacture of luminous 
compound and other secondary industrial 
products. The extraction of radon is also to be 
transferred to the new centre, and, in addition, 
Johnson, Matthey and Co., Ltd., are voluntarily 
handing over to the new centre the whole of 
the business of filling radium into containers 
which they have conducted for many years. 
Certain additions will have to be made to the 
Amersham premises to enable the centre to 
meet immediate demands, although, as it is 
expected that the work, particularly on the 
artificial substances, will expand considerably, 
the Amersham site will not be large enough 
permanently to accommodate the centre. It is 
intended, therefore, to remove the centre to 
new premises when the shortage of building 
labour has eased, and it becomes possible to 
form a clearer view of the volume and scale of 
the work. The work of the centre, which will be 
closely integrated with the Ministry of Supply’s 
activities in the field of atomic energy, is to be 
controlled by a council which will include 
representatives of the Ministry, of the managing 
agents and of the users of its products. 


The Ironstone Industry in the Midlands 


Ir will be recalled that in June, 1944, the 
Minister of Town and Country Planning 
appointed Mr. A. H. S. Waters, V.C., M. Inst. 
C.E., M.I. Mech. E., to report on the ironstone 
industry of Northamptonshire, Lincolnshire 


and adjoining counties. As well as advising on 
possible future developments of extractive 
methods and the associated mechanical equip- 
ment, Mr. Waters was asked to report on the 
measures which had been taken to minimise 


caused by the quarrying and mining of iron- 
stone. Mr. Waters’ report was completed in 
May, 1945, but the confidential information 
placed at his disposal made the report as a whole 
unsuitable for publication. There has just been 
issued, however, a summary of the findings and 
recommendations of the report (H.M. Stationery 
Office, Cmd. 6906, price 3d.), which shows that 
by 1944 iron ore had been extracted from a total 
area of nearly 20,000 acres, and that the remain- 
ing areas of probable and possible ironstone 
reserves were then approximately 116,500 acres. 
Of the total of some 18,500 acres which had 
been worked out by quarrying, Mr. Waters 
calculates that nearly 12,000 acres, or 65 per 
cent, had been fully restored to agriculture, 
whereas 3600 acres remained derelict. He 
expresses the opinion that little of this 3600 
acres is now capable of being restored to agri- 
culture at an economic cost by any existing 
machinery or method of cultivation. The 
balance of the 18,500 acres, approximately 
2900 acres, included land which had been 
afforested or used for industrial and other 
purposes. After surveying mechanical excava- 
tion methods used in the ironstone industry, 
Mr. Waters has set out his technical conclusions, 
saying that in order to ensure the most efficient 
and economic use of the necessary machinery, 
restoration of the surface must be considered 
as a part of the operation of extracting the iron- 
stone and not as something requiring subsequent 
and separate treatment. He also observes that 
the developments of excavating machinery 
since 1945, particularly of the walking dragline, 
are such that a great deal more restoration is 
possible, concurrently with the excavation of 
the ironstone, than is now effected. Another 
conclusion is that if a legal obligation to effect a 
stated degree of restoration was imposed on the 
ironstone producers, this would in all proba- 
bility lead to the development of further modi- 
fications in the excavating machinery and in 
operational techniques, and progress in restora- 
tion methods would soon be considerable. 


The “ D.H.108” Jet-Propelled Aircraft 
Disaster 


Durine a test flight on Friday evening, 
September 27th, from the Hatfield aerodrome, 
Herts, the “‘ D.H.108” experimental jet-pro- 
pelled aircraft, with swept-back wings, was 
seen to explode in mid-air, over the Isle of Grain, 
near Sheerness, where the Medway joins the 
Thames Estuary, and to dive steeply to the 
water. The aircraft was piloted by Mr. 
Geoffrey de Havilland, the chief test pilot of 
the de Havilland Company. Wreckage of the 
aircraft has been found at Egypt Bay, near to 
Allhallows-on-Sea, but as we go to press no 
trace of the body of the pilot has been dis- 
covered. Instruments and films have been 
recovered, however, which, it is hoped, will shed 
some light on the cause of the disaster. It is 
now believed that Mr. Geoffrey de Havilland 
had already broken the world’s air speed record 
of 616 m.p.h. in this aircraft, and that he was 
planning to travel still faster. Geoffrey de 
Havilland was a son of Sir Geoffrey de Havil- 
land, the head of the de Havilland Company, 
and he was born at. Newbury in 1910, and 
received his education at Stowe School. He 
learned to fly at an early age, and was for some 
time an instructor at the London Aeroplane 
Club. He also did a considerable amount of 
flying for the de Havilland South African Com- 
pany in South Africa, and in 1938 he was 
appointed chief test pilot of the firm. In that 
capacity he carried out the trials of all the new 
aircraft which were designed by the firm, 
including the ‘“‘ Flamingo,” the “* Mosquito,” 
and ‘Sea Mosquito,” the ‘“ Hornet ” and the 
“Sea Hornet,” the ‘‘ Vampire” jet-propelled 
fighter, the ‘“‘ Dove”’ air liner, and the “ D.H. 
108” jet-propelled aircraft with swept-back 





the damage to agriculture and amenities and 





step, he suggested that every industry on its 


the general interference with other activities 


wings in which he was flying when the accident 
took place. 
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Historic Researches 
No. XX—THE CLASSIFICATION OF 
(Continued from page 270, Sept. 27th) 
ROM his study of the elements and 


their atomic weights, Mendeléef reached 
the general conclusion that “First the 
properties of the elements become modified 
as their atomic weights increase, then they 
repeat themselves in a new period. The 
properties of the elements and the con- 
stitution and properties of their com- 
pounds are periodic functions of their 
atomic weights.”” To many chemists this 
statement of the periodic law appeared 
to go far beyond established fact, and to 
be based on a considerabe measure of 
arbitrary judgment on Mendeléef’s part. 
In particular, they criticised the manner 


THE ELEMENTS 


on the strength of the alleged existence of 
a rare tetroxide, FeQ,. 

Other features of Mendeléef’s table failed 
to satisfy his critics and once again it looked 
as if the search for a relationship between 
the elements and their atomic weights 
had been fruitless. But Mendeléef had 
faith in his classification system and, dis- 
regarding all criticism, dared to be pro- 
phetic. We have seen that between 1869 
and 1871 he changed the atomic weight 
assigned to uranium from 116 to 240. 
He did so, not on the basis of any fresh 
experimental evidence, but solely because 
there was no room in his table for an element 


chemical and physical properties were the 
mean of those of its analogues. The 
analogues of any given element were the two 
elements on either side of it horizontally, 
the second element vertically above it and 
the second element vertically belowit. Thus, 
the analogues of selenium were arsenic, 
bromine, sulphur and tellurium. The atomic 
weight assigned to it in Mendeléef’s table 
is 78 and is exactly the mean value of the 
atomic weights of its analogues. The 
agreement is less exact if modern values 
of the atomic weights are used. 

Element 68 in the third family—called 
eka-aluminium by Mendeléef—and element 
72—eka-silicon—in the fourth, are so situated 
that each is a horizontal analogue of the 
other. However, if the six known analogues 
of the two unknown elements are used 
in two simultaneous equations the two 
missing atomic weights can be calculated 
by Mendeléef’s method. They come out at 
69-4 and 72-5. His triumph would have 


































































































in which he had used the constitution! of atomic weight 116. In addition if the! been the greater if he had not used 68 
Mendeléef’s Periodic Table of 1871 
Group I Group IT. Group III. Group IV. Group V. Group VI. Group VII. Group VIII. 
Series. R,O RO | R,03 RH, RH; RH, RH 
RO, R,0; | RO, RO, RO, 
1 H = 1 | | | 
¢ |li=7 Be= 9-4 |B =i lc =12 N = 14 O = 16 F = 19 ye mal 
3 Na= 23 Mg= 24 | Al= 27-3 Si= 28 P= 31 S= 32 Cl= 35-5 
4 |K = 39 Ca = 40 |}— = 44 Ti = 48 V = 5l Cr = 52 | Mn =55 Fe = 56 Co = 59 
| 1 Ni = 59 Cu 63 
5 (Cu= 63) | Zn= 65 | 68 on oie As= 75 Se= 78 Br= 80 eee ts 
6 | Rb= 85 Sr = 87 | ?Yt= 88 \Zr = 90 Nb= 94 Mo= 96 —=100 | Ru—104 Rh=104 
| |; Pd =106 Ag =108 
7 ‘(Ag=108) Cd=112 | In=113 | Sn=118 Sb= 122 Te= 125 [= 127 an) area 
8 | Cea =133 Ba =137 ?Di=138 | Ce =140 ma c it 
9 “ me ae tos “es - 
en oe < | Er=178 | tLa = 180 Ta =182 W 184 Os =195 Ir =197 
Pt =198 Au =199 
| 
n | (Au=199) Hy —200 Ti=204 | Pb =207 Bi=208 . eroe . 
ee eto ay OARS Dae ee ETS SNe Ea s _ 
12 - | - | Th =231 — U =240 


























of the compounds of the elements to support 
his argument. 

The compounds to which he paid chief 
attention were the oxides, but in studying 
their constitution he was faced with the 
disturbing fact that many of the elements 
form more than one compound with oxygen. 
He had therefore to decide which was the 
principal or characteristic oxide of each 
element. In doing so he undoubtedly 
allowed himself considerable freedom of 
choice. Take, for instance, the case of 
nitrogen. That element forms no fewer 
than five oxides, N,O, NO, N,O,, NO, 
and N,0;. Judged on this basis, it therefore 
qualifies equally well for inclusion in any 
one of the first five families of Mendeléef’s 
table. He assigned it, however, to the 
fifth, thereby implying that the pentoxide 
was the characteristic form. His treat- 
ment of iron was even more remarkable. 
The familiar oxide forms, FeO and Fe,0, 
would place it in either the second or third 
family. Instead, he assigned it to the eighth 

* Nos. I, II and III, on “ Friction,” appeared July 


14th, 2lst and 28th, 1944; Nos. IV, V and VI, on “ The 
Mechanical Equivalent of Heat,” appeared September 





figure of 240 were given it, it would fall 
comfortably into a family containing the 
elements chromium, molybdenum and tung- 
sten, with which it appeared to be chemically 
related. Within ten years of the publication 
of the revised table the relationship of 
uranium to these three other metals was 
definitely established and in 1880 Zimmer- 
mann proved by experiment that its atomic 
weight was about 239. 

But even earlier Mendeléef’s faith in his 
table had received more remarkable jus- 
tification. Of the 29 blank spaces which 
he had provided, some were knowingly 
left to accommodate the rare earth elements, 
the atomic weights and properties of which, 
Mendeléef considered, were as yet not 
sufficiently well established to justify 
their assignment to precise positions in 
the table. There were, however, other 
blanks which, he believed, corresponded 
with completely unknown elements and 
in four instances he ventured to predict 
the atomic weights of the missing sub- 
stances. Three of these predictions are 
of especial interest, namely, the elements 
of atomic weights 44 and 68 in the third 





29th, October 6th and 13th, 1944; Nos. VII, VIII and IX 
on ‘‘ Electro-Dynamics,” appeared March 9th, 16th and 
23rd, 1945; Nos. X, XI and XII, on “‘ The Ether Drift 
Experiments,” appeared August 3rd, 10th and 17th, 
1945; Nos. XIII and XIV, on “ Specific, Latent and 


Atomic Heat,” appeared December 7th and 14th, 1945 ; 
Nos. XV, XVI, XVII and XVIII, on ‘Chemical 
Elements and Atoms,” appeared August 2nd, 9th, 16th 


family or group and the element of atomic 
weight 72 in the fourth family. 
Mendeléef’s method of prediction was 
as follows :—He believed that each element 
in his table was surrounded by analogous 








and 23rd, 1946. 


elements and that its atomic weight and 


for the first of these figures. He appears 
to have carried that value over from his 
immature table of 1869 instead of recal- 
culating it. 

In addition to predicting the atomic 
weights of the missing elements, Mendeléef 
predicted, by the same mean value method, 
their specific gravities, melting points and 
several of their chemical properties, such 
as their reactions to acids and alkalies 
and the constitution of their oxides. He 
even went so far as to forecast the probable 
method by which the unknown elements 
would be discovered—for example, by spec- 
trum analysis. 

In 1875, the French chemist, de 
Boisbaudran, working with the spectro- 
scope, discovered a new element in a sample 
of zinc blende from the Pyrénées. He 
christened it gallium. It was subsequently 
found to possess all the physical and chemical 
characteristics predicted for eka-aluminium 
by Mendeléef. Its accepted atomic weight 
to-day is 69-72. 

In 1879 the Swedish chemist, Nilson, 
while studying a sample of the rare earth, 
ytterbia, discovered another new element, 
It was found 


which he called scandium. 


to possess all the properties—even to the 
lack of colour and low crystallising ability 
of its salts—predicted by Mendeléef for 
eka-boron, the missing element of atomic 
weight 44 in the third family of his table. 
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The modern value of the atomic weight of 
scandium is 45-1. 

In 1886 the German chemist, Winkler, 
analysed a mineral, argyrodite, found near 
Himmelsfiirst, and reported that it was 
principally composed of silver and sulphur 
but that about 7 per cent of it could not be 
identified. He considered the deficiency 
represented a new element, which he named 
germanium. Subsequently, the new element 
was found to exist in small quantities in 
many substances, including certain marine 
plants, and the mineral waters of Vichy. 
When its characteristics were fully estab- 
lished it was found to tally closely with 
Mendeléef’s eka-silicon. The modern value 
of its atomic weight is 72-38. 

The fourth missing element to which 
Mendeléef assigned an atomic weight was 
eka-manganese (=100) in the seventh 
family. Modern studies have independently 
confirmed that an element intermediate in 
atomic weight between molybdenum and 
ruthenium must exist. Starting in 1925, 
chemists have brought all available resources 

-including cathode ray bombardment—to 
aid them in their search for this element. 
It is now generally believed to be masurium, 
a substance occurring in very minute quan- 
tities in a wide variety of minerals, including 
ores of the platinum group. Its atomic 
weight is estimated to be between 98 and 
99-5. 

With the discovery of helium (atomic 
weight 4-0), neon (20-2), argon (39-9), 
krypton (82-9), and xenon (130-2), places 
had to be sought in the periodic table for a 
whole new family of elements. So far as 
their atomic weights were concerned, they 
fitted very remarkably and almost exactly 
into Mendeléef’s eighth group as the end 
members of the first, second, third, fifth, 
and seventh series. It was, however, 
objected that their allocation in this manner 
was open to criticism because the existing 
elements in the eighth group were oxidisible 
metals, whereas the new elements were 
inert gases. To avoid this family dis- 
cordance, it was argued that their logical 
place was at the left of the table in a family 
by themselves, group O, and that they were 
really the first members of the second, third, 
fourth, sixth and eighth series. This allo- 
cation is now widely but not universally 
accepted. The atomic weights of the five 
elements fit either position equally well. 
In both there is a slight flaw ; argon should 
follow and not precede potassium. This 
inversion, like that of tellurium and iodine. 
is now accepted as one of the minor dis- 
crepancies of the periodic classification. 

In the twelfth series, Mendeléef, in 1871, 
was able to place only two elements, thorium 
and uranium, but he suggested the existence 
of nine others as yet unknown. The dis- 
covery of radium, actinium and protoac- 
tinium filled in the blanks at the foot of 
groups two, three and five. Of the five 
blanks beyond uranium, four, it may be 
suggested, can be assigned to the “ artificial ”’ 
elements, neptunium, plutonium and two 
others as yet unnamed, which have recently 
been produced by nuclear fission. If there 
is a fifth it will possibly be transferred, 
like copper, silver and gold, from the eighth 
to the first group, where it would lie at the 
start of a new series. 

Between barium (137) and tantalum 
(182) Mendeléef placed four known elements 
provisionally, and sixteen blanks. This is 
the region of the rare earth elements. 
‘To this day it remains the least satisfactory 
portion of the table. Three of the rare 
earth elements, scandium, yttrium and 
lanthanum, can be assigned definite and 








appropriate positions, but the uncertainty 
still prevailing regarding the allocation of the 
others is such that they are commonly 
taken right out of the periodic classification 
and grouped by themselves in an entirely 
separate table. Only three or four of the 
rare earth elements, it may be noted, have 
heen isolated. The others are known and 
have been studied only in the form of salts. 
In a number of cases these salts differ so 
slightly from one another—sometimes merely 
by a difference of colour—that it is difficult 
to distinguish one element from another. 
In 1888, Sir William Crookes, basing his 
argument on spectroscopic examination, 
suggested that some or most of the rare 
earth elements should be regarded as ‘‘ meta- 
elements,” by which he meant that they 
were substances differing not so much in 
the nature of their atoms as in the grouping 
of their atoms into molecules of different 
structure and size. On the whole, this idea 
was not favourably received but to tnis day 
the study of the rare earth elements presents 
many opportunities for speculation. 

It is natural to compare Mendeléef’s 
periodic classification of the elements with 
Bode’s law in astronomy. Bode asserted 
that if the distance of Mercury from the 
sun were taken as peing preportional to 
4, the corresponding distances of the other 
planets would be proportional to 4 + 3, 
4+ 6,4 + 12, and so on. The law was 
obeyed very closely by the known planets, 
Venus, the Earth, Mars, Jupiter and Saturn, 
but there was a missing planet at 4 + 24. 
In 1781 Uranus was discovered. It was 
found to fit very closely the eighth term 
ot the series, 4 + 192. The search for the 
missing planet between Mars and Jupiter 
was therefore taken up intensively. In 
1801 a very small planet, Ceres, was dis- 
covered at a distance of 27-67 from the 
sun, and in 1802 anotner, Pallas, was found 
at 27-70. By the end of the century some 
500 of these minor planets or asteroids had 
been observed, all at distances approximating 
to Bode’s predicted figure of 28. By that 
time, however, the law had lost the respect 
which earlier it had acquired. In 1846, 
Neptune had been discovered. It was 
found to lie at a distance of 300 from the 
sun. According to Bode’s law it should 
have lain at 388. 

Is Mendeléef’s periodic law as arbitrary, 
fortuitous and as little founded on physical 
reason as Bode’s law? It would be idle to 
argue that the success with which the 
periodic law predicted the existence of un- 
known elements proves that it is well- 
founded. Bode’s law, proportionally to 
its scope, was equally successful, and its 
single failure is hardly more conspicuous 
than the puzzling inversions of order and 
incongruent groupings which mark the 
periodic law. 

When Mendeléef laid it down that the 
properties of the elements are periodic 
functions of their atomic weights, he clearly 
did not mean that the law was to be confined 
solely to the chemical properties but was to 
include the physical properties as_ well. 
Meyer’s curve of atomic volume represents 
one physical application of the law since it 
is based on measurements of the densities 
of the elemental substances. It cannot be 
denied that it does provide evidence of 
periodicity. A curve showing the melting 
points of the elements plotted against their 
atomic weights likewise supports the alleged 
periodicity although the periodicity in this 
case is neither so clearly defined as, nor wholly 
in agreement with, that shown by Meyer’s 
curve. Other physical properties, such as 
the magnetic qualities of the elements, 








their hardness, thermal conductivity and 
coefficient of expansion, are also claimed to 
support the periodic law, but their testimony 
is not flawless. In a number of instances the 
evidence they afford is necessarily restricted 
by the difficulty of measuring the property 
involved on a comparable basis for all the 
elements. For example, the coefficient of 
expansion of elements normally gaseous, 
should clearly be measured when they are 
in the solid state. If in such difficult cases 
the troublesome elements are omitted, the 
evidence as to periodicity furnished by the 
other elements cannot be wholly unimpeach- 
able. 

One physical property stands out con- 
spicuously as affording testimony against 
the general truth of the periodic law. The 
atomic heat of the elements, according to 
Dulong and Petit, is constant and direct 
observation shows that it is closely so for 
the majority of them. That being the case, 
the specific heat of the elements plotted 
against their atomic weights, should, and 
in actual fact, does, give a curve approxima- 
ting to a hyperbola and therefore destitute 
of periodicity. 

In spite of all these doubts and difficulties, 
chemists during the decade 1880-1890 be- 
came convinced of the general truth of the 
periodic law. They realised that its accep- 
tance compelled them to abandon the con- 
ception of the atom formulated by Newton, 
adopted by Dalton, and developed exten- 
sively by the mathematical physicists of 
their own time. The atom could not be 
a hard, massy, indestructible, structureless 
piece of individually created original matter. 
Repetition of the properties of the elements 
as the atomic weights increased—indeed, 
any kind of relationship, periodic or other- 
wise, between the properties and the atomic 
weights—seemed compatible with but one 
conclusion: the atoms of the different 
elements were built up of one or two or a 
few fundamental common ingredients. If 
that were so they could not be structureless, 
and if they possessed structure it would be 
presumptious to suppose that it was eternally 
immutable. It was true that as yet no 
instance was known of chemical atoms 
behaving otherwise than as permanently 
indivisible entities, but, with the field of 
discovery still far from exhausted, it would 
have been unwise to postulate, on the strength 
of such negative evidence the operation of 
@ rigid natural law. 

In the light of present knowledge, we can 
see how much perplexity and misunder- 
standing was created in the nineteenth 
century by John Dalton when he appropriated 
the Greek word “‘ atom ”’ for the elemental 
units which take part in chemical reactions. 
By doing so he inevitably induced chemists 
to identify these units with the unsplittable, 
ultimate particles of the early Greek philo- 
sophers. Dalton’s “‘atoms”’ are not the 
atoms of Democritus and his followers. 
The real atoms are the electrons, protons, 
neutrons and so forth, which modern 
physical research has revealed to us—or so, 
at least, we may consider them to be until 
such time as they themselves have been 
found to be splittable. 

The influence of the man who boasted that 
he could carry all the books in his library 
on his back and had never read half of them 
remains with us to-day. There are very many 
people who feel that in “ splitting the atom ” 
modern scientists have behaved sacrile- 
giously. It may do good if they are told that 
the atoms which have been split are not 
Nature’s but Dalton’s. That which Nature 
decreed to be unsplittable—if she did so 
decree—remains unsplit. 
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Yangtze River Dam Project 





‘ apsag part the engineer will have to play 
in the reconstruction of Free China is 
clearly indicated by the magnitude of the 
project, now in a developmental stage, 
for a dam and associated hydro-electric 
works at the gorge of the Yangtze River, 
a short distance upstream from Ichang, 
in the very heart of China. 

Last November, the U.S. Department of 
the Interior announced the signing of a 
contract between the United States and 
representatives of the Chinese Government, 
under which Bureau of Reclamation engi- 
neers would prepare the designs and speci- 
fications for a concrete dam and other 
engineering works to control the Yangtze 
River and so free millions of people in the 
Yangtze Valley from the scourge of recurrent 
floods and famine. The estimated cost 
of the planning work was 500,000 dollars, 
and near the end of December, last year, 
a payment of 250,000 dollars was made 
to the Bureau of Reclamation through the 
New York office of the National Resources 
Commission of China. The designs, specifica- 
tions and construction cost estimates of 
the engineering works are being prepared 
at the Denver office of the bureau, under 
the general supervision of Chief Engineer 
Walker R. Young and the immediate charge 
of John Lucian Savage. Associated with 
the bureau technicians, on part of the work 
of preparing the plans and the designs, 
is a group of Chinese engineers and assistants. 
This actual participation at Denver is neces- 
sary, because the greatly expanded pro- 
gramme for river basin development in 
the western states of America calls for the 
major attention of the bureau staff. 

The plans so far developed under Mr. 
Savage’s direction have taken the initial 
form of a concrete dam of the straight- 
gravity type that will be keyed into the 
flanking towering limestone walls of the 
canyon, as indicated by artist’s impressions 
on this page. The dam would have a crest 











height of 750ft and exceed by 24ft 
Boulder Dam on the Colorado River in 
the United States. The body of the dam 
would contain 15,000,000 cubic yards of 
concrete, and in that particular the Yangtze 
Gorge barrier would thus be fifty per cent 


Yangtze Gorge reservoir would make avail. 
able water for the irrigating of 10,000,000 
acres of land, and incidentally safeguard 
the valley from devastating floods. The 
contemplated hydro-electric power plant 
at maximum capacity will be able to generate 
fully 10,560,000 kW—an output more than 
four times the present total installations 
of the Bureau of Reclamation. The generat. 
ing capacity of the Yangtze power plant 
would be more than three times the maxi. 
mum ultimate potentials of Grand Coulee, 





larger than the Grand Coulee Dam on the 





Boulder and Shasta Dams _ combined. 
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IMPRESSION OF SHIP GANTRY CRANE 


Columbia River. The dam, if built, will be 
the means of creating an impounding pool 
or basin that will back up the Yangtze 
River for a distance of 250 miles, and it 
will have a storage capacity of 50,000,000 
acre-feet, compared with Lake Mead, above 
Boulder Dam, that can hold approximately 
31,000,000 acre-feet of stored water. The 








IMPRESSION OF YANGTZE RIVER DAM PROJECT 


According to present very tentative plans 
spillway discharge would be controlled by 
nine 135ft by 56ft drum gates, similar 
to those of the Coulee Dam. Further 
overflow capacity would be provided by 
fifty-two 102in conduits, extending 
through the dam. These outlet conduits 
would be protected against floating trash 
by means of trashracks installed on the 
upstream face of the dam. At least one- 
quarter of the outlet conduits would be 
designed to facilitate the passing of silt carried 
by the Yangtze. Energy dissipation of 
spillway and outlet flow would need to be 
controlled by an unusually long and massive 
hydraulic jump concrete apron. 

The dam would control the flow of the 
Yangtze River the year round and permit 
the movements of sea-going ships between 
the Port of Shanghai and Chungking. At 
the present time, 10,000-ton ships can 
ascend only to Nanking, 200 miles upstream 
from Shanghai; and from that point of 
transhipment specially designed shallow 
draught steamers capable of carrying 300-ton 
loads navigate the river as far as Chungking 
during the period of high water, but cannot 
pass the rapids at, Kung Ling and Chin 
Tan, when the Yangtze is at its low stages. 
Water transport then is more or less perilously 
carried by junks and barges that have to 
be drawn by large gangs of trackers who 
frequently risk their lives in that strenuous 
labour. With the dam completed, and the 
projected locks available, 10,000-ton ships 
will be able to move throughout each year 
between Chungking and Shanghai. 

To build the Yangtze Dam upward from 
the rocky bed of the river gorge and to 
divert the stream the while, it will be neces- 
sary to drive twenty diversion tunnels, 
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ten on each flank of the waterway, through 
the gorge walls. When Boulder Dam was 
under construction, four tunnels—two on 
each side of the canyon—56ft in diameter, 
were driven to divert the Colorado River, 
and those tunnels averaged more than 
4000ft in length. At the site of the 
Yangtze Gorge Dam, the fer greater number 
of diversion tunnels—also of large diameter 

-will be needed because that stream, in 
the summer season, rises in the gorge to a 
height of 150ft. These diversion tunnels 
will later contain penstocks to carry the 
driving water to the generators of the power 
plant. The generators will be of the Grand 
Coulee type. The diversion tunnels when 
the dam is nearing completion will be 
supplemented by four other similar rock- 
driven passages through the gorge walls ; 
and from those penstocks water will be 
delivered to a total of 96 turbine generators, 
each with a rated capacity of 110,000 kW. 
The units will be nested in chambers drilled 
in the solid rock walls, and all main power 
facilities, except the switchyard, will be 
underground. China plans to utilise this 
power production not only to permit a 
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full development of the resources of the 
Yangtze Valley but to repay the estimated 
1000 million dollar cost of the dam, and 
at the same time to raise living standards 
within the area beyond anything previously 
existing tnere. This is conceivable, because 
within transmission distance of 500 miles, 
for example, there are several hundred 
millions of people that can be benefited by 
what the Yangtze Dam should make possible. 

A ship-lock of revolutionary design is 
also under consideration as a means of 
getting ships past the dam. It would be a 
ship lift designed to raise or lower loaded 
ships mechanically a distance of 550ft. 
Alternatively, it may be decided to float 
ships through by filling and emptying locks 
of conventional design. The method of 
dry-lifting ships past the dam with mammoth 
gantry cranes was conceived by Mr. Savage. 
A 200ft high tunnel through solid rock 
would lead ships from downstream into 
the lock basin at river level. While the 
ship floated in the basin, cables from gantry 
cranes straddling the top of the lock would 
be dropped down and fastened to the hull, 
as indicated by the accompanying artist’s 
impression. The crane would hoist the 


ship above the dam, move with it along 
tracks until the vessel was suspended over 
the navigation channel and then set it back 


using it will have to be especially designed 
with strengthened hull and frame. Sampans 
and junks would be gathered into a big 
corrugated metal tank and hoisted over 
the dam. 

If a conventional lock design is chosen, 
its gates will be 200ft high. They will 
be operated hydraulically, and when closed 
will form a perfect steel arch dam. The 
outlet gates. of the lock basin would be 
designed to withstand the pressure of a 
530ft column of water. 

Under the contract with the National 
Resources Commission of China, the Bureau 
of Reclamation is assisting in the preparation 
of final reports, including a review of pre- 
liminary studies, hydraulic model tests, 
stress and stability studies, design studies, 
and cost estimates, and contract designs 
and specifications. Mr. Savage, who retired 
from the position of chief designing engineer 
of the Bureau of Reclamation in 1945, is 
participating in the work as consulting 
engineer for the National Resources Com- 
mission of China. Of course, any decisions 
as to construction of the Yangtze Gorge 
project will rest entirely with the Govern- 
ment of China, and because of the mag- 
nitude of the project, development work 
will probably be spread over a period of 
from ten to twenty-five years, if not longer. 

The gradual development in America 
of machinery for the building of that nation’s 
dams has reached a stage that would indicate 
the practicability of constructing the pro- 
jected Yangtze Gorge Dam. But the world 
at large will be inclined to wonder how far 
China can make use of the power output 
planned. Under years of wartime stress, 
the Chinese authorities have had at first 


hand many opportunities to see and to 
evaluate modern engineering methods and 
machinery. But it may well be wondered 
whether the nation, by and far, is imme- 
diately qualified to utilise efficiently these 
agencies. So much of China’s exported 
commodities have been the products of 
handicrafts rather than the utilisation of 
manufacturing methods as we understand 
them. In these circumstances the American 
correspondent who supplied the material 
on which this article is based is inclined 
to question how many years it will take to 
train to efficiency enough of the native 
populace to utilise the full measure of the 
designed maximum output of the Yangtze 
master power plant. It has been authori- 
tatively stated that that plant will be able 
to generate a kilowatt at a cost of about 
77 per cent of a kilowatt now produced 
at Grand Coulee Dam, and it is important 
that the Yangtze plant be running as soon 
as possible because the sale of electricity 
is likely to be the major means of paying for 
the construction of the undertaking. 
Naturally, the installation of power units, 
if the project comes to fruition, will be 
gradual and in keeping with the development 
of the demand for power. The associate 
benefits in the form of irrigation, flood 
control, and year round navigation of the 
river will also contribute their share to the 
liquidation of the vast outlay. The econo- 
mists of China, our correspondent considers, 
will clearly have to bear the burden of show- 
ing that they can capitalise on what this 
remarkable engineering work offers them as 
a means toward reconstruction and nation- 
wide awakening before work upon its 





construction can be begun. 








XHE first paper to be read in the final 
session was one by Dr. J. W. Cuth- 
bertson :— 


THE RESISTANCE TO CORROSION BY SEA 
WATER OF SOME a-TIN AND a-TIN- 
ALUMINIUM BRONZES 


A study has been made of the corrosion-resisting 
properties of a number of tin and tin-aluminium 
a-bronzes to determine their suitability for use as 
condenser tubes. The resistance of the alloys to 
impingement corrosion, to deposit attack and to 
simple immersion corrosion, in each case in sea 
water, has been examined and compared with that 
of cupro-nickel and aluminium-brass. It is shown 
that resistance to impingement corrosion demands 
primarily a high content of tin. When properly 
made, binary bronzes containing not less than 
10 per cent of tin are extremely resistant to impinge- 
ment attack, being superior to cupro-nickel and 
aluminium-brass in this respect. Addition of 
aluminium to bronzes containing 10 per ceat or 
more of tin does not significantly affect their per- 
formance under impingement conditions, but tends 
to improve their resistance to other forms of 
corrosion. On the other hand, ternary bronzes 
containing as little as 8 per cent of tin, which is in 
any case the minimum safe amount, depend 
essentially on the presence of aluminium to enable 
them to withstand impingement attack. Ternary 
bronzes containing 10 per cent of tin and around 
1 per cent of aluminium are shown to be in some 
respects superior to 10 per cent tin bronze, but it is 
considered doubtful whether the benefit derived 
from the addition of aluminium is sufficiently great 
to justify the use of the ternary alloy. 

Aeration of the sea water is found to increase the 
rate of deposit and generel attack of all the bronzes, 
but does not significantly alter the order of corrodi- 
bility. The deposit corrosion of cupro-nickel, and 
to a lesser extent that of aluminium-brass, is pro- 
foundly affected by aeration, and the rate of attack 
of the former is increased to such an extent that 
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water it becomes inferior to the more resistant of 
the bronzes ; in aerated sea water the approximate 
average rates of deposit attack (expressed in 
mg./sq. dm./day) are: bronzes 20-40, cupro- 
nickel 35-45, aluminium-brass 25. 

A simple pre-filming process has been developed, 
by means of which the resistance of the bronzes to 
impingement and general corrosion can be improved; 
under deposit attack the usefulness of the process is 
limited, but it is able to retard corrosion for a time. 

Comparative tests on alloys prepared by normal 
methods of casting and from degassed melts, and 
on materials having variable and controlled grain 
size, have established the importance of homo- 
geneity of structure and fineness of grain size in 
combating impingement attack. 

Dr. G. L. Bailey did not feel happy about 
the general implications of the paper. His 
own first reaction was to ask what were tlie 
advantages of the new alloy over the existing 
materials ? Nobody wanted industry to add 
to its range of alloys a new material unless 
there was some very good reason, adequately 
established. For condenser tube materials 
we had, in 70/30 cupro-nickel and in alumi- 
nium-brass, alloys which had _ proved 
extremely successful in a very wide variety 
of service for a good many years. He did 
not claim they were perfect, but they were 
doing their job extraordinarily well. Ifa new 
alloy were put forward for that application 
it was fair to ask that the originator of it 
should show in what respects it overcame the 
defects which were known to occur in existing 
materials, and give the assurance that a 
careful comparison of the proposed material 
with the existing alloys in a wide variety of 
service conditions showed that it had no 





instead of being markedly superior in unaerated 





major disadvantages in other respects. 
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From the paper one would come naturally 
to the conclusion that the tin bronzes were 
vastly better, particularly as regards impinge- 
ment attack, than the aluminium-brass. 
After careful reading of the paper he had 
concluded that the cupro-nickel and the 
aluminium-brass dealt with therein had 
behaved badly as compared with what one 
would expect because the test conditions 
employed were unusual in some respects and 
had not been in line with service conditions. 
There was not much fault to find with the 
composition of the comparison alloys. It 
was unfortunate, however, that the 70/30 
cupro-nickel used for comparison contained 
0-13 per cent of iron. It had been shown by 
May and his colleagues that the iron content 
of 70/30 cupro-nickel was very important in 
affecting its resistance to impingement attack 
particularly, and as the result of that work 
the Admiralty specification had set a mini- 
mum iron content of 0-4 per cent. An iron 
content of 0-13 per cent was better than no 
iron at all, but it was not good enough to give 
@ material which was up to the standard 
normally used for condenser tubes to-day. 

As to the surface condition of the material 
when tested, in ordinary engineering practice 
the basis metals and alloys used so widely 
successfully resisted corrosive conditions 
because they formed a satisfactory protective 
film under conditions of service. Occasional 
abnormal behaviour might well be due to an 
alloy, not having been given the opportunity 
to build up a protective film, being suddenly 
exposed to extremely violent conditions of 
corrosion. He felt it unfair to talk too much 
about building up a film by some pre- 
exposure under different conditions on an 
alloy before putting it into service. The 
danger of damaging that film was very great, 
and he did not much like pre-formed films on 
materials which were to go into ordinary 
industrial use. On the other hand, he felt the 
author was rather unfair when he went to 
extraordinary lengths to prevent any sort of 
film forming on a material such as aluminium- 
brass, which depended entirely on its film of 
corrosion products for its good behaviour. 

In the author’s testing technique he had 
necessarily tested a considerable variety of 
materials in the same re-circulated water. 
That might be a very dangerous practice. 
It was clear from experience, based on 
Fraser’s original observations, that the 
testing of aluminium-brass and of tin- 
bearing alloys in the same water must be 
regarded as almost certain to produce very 
unfavourable results on the aluminium-brass. 
That applied, of course, only to laboratory 
tests where the same water was re-circulated 
and could pick up quantities of corrosion 
products, very small quantities, no doubt, but 
larger than would ever be encountered in 
service conditions, where the water was run 
straight through. 

Dealing with contamination of water with 
organic corrosion products, which we knew 
could act as accelerators of corrosion, he said 
the author believed his channel sea water to 
be reasonably free from organic corrosion 
acclerators. An important feature of such 
accelerators, if present in large quantities, was 
that they formed on the surface of the 
specimen a dark yellow or brown film, which 
for the time being might be highly pro- 
tective. It was not a reliable form of pro- 
tection because it was liable to break down. 
The author had referred to an impingement 
test where the resistance to attack appeared 
to have been aided by the presence of a firmly 
adherent brown or yellow film of corrosion 
product. It might well be that the tin 


bronzes were unusually resistant to the 
acceleration of attack by those corrosion 





products ; but he suggested that it was one 
matter to which the author’s further work 
might be directed. He also pleaded for some 
quantitative measure of the extent to which 
any sample of natural sea water was con- 
taminated before it was used in laboratory 
corrosion tests. It was a very important 
factor in practice; contamination varied 
widely throughout the different parts of the 
oceans. 

Finally, Dr. Bailey said he had stressed the 
factors which might have led to the unsatis- 
factory results with cupro-nickel and with 
aluminium-brass because he felt it extremely 
important that we should not, on the evidence 
in the paper, assume that those materials 
were quite so unsatisfactory as they were 
shown to be. An immense amount of labora- 
tory testing work and service experience 
showed that, although they had their occa- 
sional failures, they were extraordinarily 
good materials for this purpose. If the tin 
bronze were as much better than those alloys 
as the paper suggested, it must be an extra- 
ordinarily good material which it might well 
prove to be. But he appealed to the author 
to do a great deal-more work on the testing 
of those alloys under conditions directly 
related to service conditions before any 
definite conclusions were drawn. 

Dr. Cuthbertson, replying to Dr. Bailey, 
said he would put forward first, as justifica- 
tion for research and development on the 
alloys, the cost factor. His contention had 
been that a 10 per cent binary tin bronze was 
as good as, and possibly in some respects 
better than, a 70/30 cupro-nickel, and in the 
comparison between the two the cost factor 
became important. That argument, he 
agreed, did not apply in the case of the 
aluminium-brass ; but, on the other hand, so 
far as his experiments had shown, the 10 per 
cent tin bronze appeared to be a consistently 
more reliable material under the conditions 
of those tests than the 2 per cent aluminium- 
brass. Dr. Bailey’s view was that the cupro- 
nickel and the aluminium-brass behaved 
badly under the conditions of the tests. 
That might well be so ; but he hardly thought 
it fair, taking everything into consideration, 
to say that the cupro-nickel and aluminium- 
brass behaved badly and that the bronzes 
did not. After all, the work was on a com- 
parative basis, and there was still the possi- 
bility that some of the factors which might 
have been responsible for the bad behaviour 
of the cupro-nickel and aluminium-brass 
were operative also in the case of the bronzes. 

The main reason for removing the film 
from the materials was to try to secure 
reproducibility, and all the others were 
treated similarly, so that if it were unfair to 
one, surely it was unfair to the others. He 
could not agree entirely that the treatment 
was particularly unfair to the comparison 
alloys and was not unfair to the bronzes. 
When the materials were cleaned and sub- 
jected to the various tests in the manner 
described, reasonably reproducible results 
were obtained. As to having a variety of 
materials in the same water he knew the 
danger, but reasonable precautions were 
taken, and as to the contamination of the sea 
water, he could only say that the water was 
obtained from the Marine Biological Associa- 
tion in Plymouth, and the purpose for which 
it was required was detailed to them. 

Whilst appreciating that a considerable 
amount of work remained to be done on those 
alloys, the work so far showed them to be 
worthy of very serious consideration. They 
had performed very well in the laboratory 
tests and at the power station in the North of 
England, and the facts that they appeared 
to be extremely well able to resist impinge- 





ment corrosion and pitting corrosion could 

not be overlooked. He felt there was a 

future for the alloys. Whatever material was 

chosen for a condenser tube, it was certainiy 

a compromise, and the question ultimately 

would be which material, cupro-nickcl, 

aluminium-brass, binary bronze, ternary 
bronze or anything else, represented the best 
compromise. 

The next paper to be discussed was by 
Dr. Latin on :— 

CAPILLARY FLOW IN THE SOLDERIN(; 
PROCESS AND SOME MEASUREMENTS 
OF THE PENETRATION COEFFICIENTS 
OF SOFT SOLDERS 

The application of the dynamics of capillary flow 
to soldering is dealt with. The rate of influx of a 
liquid into a capillary space under the action of 
surface tension depends upon the “ penetration 
coefticient,’’ which thus gives a measure of ease of 
penetration. The theoretical basis upon which 
measurements of the effective penetration coefficient 
of solders may be made is dealt with, and some 
indications are given of its application to soldering 
operations. 

Experimental work on a wide range of soft 
solders under different conditions on tinplate and 
copper is described, and the results give an insight 
into the influence of composition and other factors 
upon solderability. The author considers that the 
results indicate that, although the solderability of 
low-tin solders cannot be expected to be as great 
as that of the higher-tin solders, they have adequate 
solderability to justify confidence in their use for 
joint-forming on the materials and under the 
conditions studied. 

Dr. G. L. J. Bailey (British Non-Ferrous 
Metals Research Association) said that 
several investigations had been reported 
recently whose object had been to add to 
soldering experience information of a kind 
not obtained in practical soldering work, but 
which usually threw much-needed light on 
the basic phenomena of soldering. He com- 
plimented Dr. Latin on having brought 
forward a series of observations of that kind. 

Mr. Rudolph Strauss (Fry’s Metal Found- 
ries, Ltd.) said that in several respects the 
author’s measurements confirmed the results 
of practical experience. An interesting point 
was the inferiority of the lead-silver eutectic 
to pure lead on tinplate. That was possibly 
due to the fairly well-known shift of the 
eutectic silver content from 2-5 per cent to 
1-5 per cent in the presence of small amounts 
of tin, and the appearance of a high-melting 
tin-silver constituent with silver contents 
above 1-5 per cent. During the war that 
was of considerable practical importance in 
the soldering of cans with low-tin solders. 
In other respects facts undoubtedly estab- 
lished in practice were not quite borne out 
by the author’s measurements. His results 
on copper showed practically no difference 
between the penetrating power of a eutectic 
solder and pure lead. On the other hand, he 
had found a sharp increase in penetrating 
power with rising tin content on tinplate. 
In practice one found that on tinplate the 
tin content of a solder was far less critical 
than on copper. That somewhat surprising 
result might be due to the fact that the 
author’s method simulated sweat-soldering 
rather than machine or hand soldering. The 
latter, unfortunately, was a much more 
complex problera, the solder being the 
medium of heat transfer, and in that case the 
physical behaviour of the solder in the plastic 
range was not less important than its 
chemical affinity to the stock. 


Discussion next took place of a paper by 
Dr. Maurice Cook and Dr. W. O. Alexander 
on :— 

THE PHYSICAL PROPERTIES AND TEMPER- 
HARDENING CHARACTERISTICS OF 
COPPER-NICKEL-MANGANESE ALLOYS 

The casting, work-hardening, annealing, heat- 


treatment characteristics and physical properties 
of a range of copper-rich alloys containing up to 
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30 per cent each of nickel and manganese and made 
from high-purity metals, have been investigated. 
Alloys containing more than 7 per cent each of 
nickel and m ese are shown to be temper- 
hardenable, the extent of the hardening increasing 
with the nickel and manganese contents. For a 
given total nickel plus manganese content the 
maximum hardening effect is obtained in alloys 
containing equal proportions of these two elements. 
The optimum solution heat-treatment is two 
hours at 800 deg. Cent. The reheating period, at 
the optimum temper-hardening temperature of 
150 deg. Cent., for producing the maximum hard- 
ness increment ranges from two to seven days for 
alloys containing respectively 20 per cent and 7 per 
cent each of nickel and manganese. 
By heat-treatments of the kind indicated, 
diamond pyramid hardness values of upwards of 
500 have been obtained with several alloys, the 
maximum recorded being 586. On strip material, 
(0-1 per cent proof stress and tensile strength values 
of more than 60 and 80 tons per square inch respec- 
tively have been observed. Similar values have 
been obtained on alloys in rod form, while with wires 
tensile strengths up to 110 tons per square inch 
have been recorded. : 
Dr. J. C. Chaston noted that the authors 
had started their work on the assumption 
that hardening occurred by a process of pre- 
cipitation. They had used the term “solution 
heat-treatment’’ for their original heat- 
treatment, and thereby, he suggested, they 
had not included in the paper some of the 
most interesting features of what would 
perhaps prove to be the first examples of a 
really fascinating alloy system, because there 
was little doubt that in those alloys the 
hardening was not a precipitation hardening 
effect only. There was some kind of disorder- 
order effect, and in consequence the alloys 
did not behave like the ordinary precipitation 
hardening systems. 

Dealing with the alloy containing 20 per 
cent manganese and 20 per cent nickel—on 
which the Americans had done the most work 
and which seemed to be the most useful— 
he said there were two features which were 
extraordinarily interesting. First, if the 
alloy were aged at, say, 600 deg. Cent., then 
given a further treatment so that it was soft, 
and then, without applying any solutioa heat- 
treatment, it was re-aged at 400 deg. Cent., it 
would harden. In other words, it was not 
necessary vO give it a solution heat-treatment 
to make it harden. Secondly, there was no 
evidence in the paper that, if tne alloys were 
aged at about 400 deg. Cent., over-ageing 
occurred. That was important practically, 
and obviously had useful theoretical impli- 
cations, It was one of the disadvantages of 
most precipitation hardening copper alloys 
that if one silver-soldered them one was 
unable thereafter to age-harden them because 
one could not give them a solution heat- 
treatment. The Americans claimed quite 
definitely that, if they silver-soldered the 
20/20/60 alloy, and therefore softened it, they 
had not to worry about the solution heat- 
treatment, but could apply the ordinary 
400 deg. Cent. heat-treatment and it would 
harden. An interesting feature of the alloy 
was indicated by figures showing that the 
hardening effect was much greater after 
quenching from 700 deg. than after quenching 
from 1000 deg. The authors seemed to 
suggest that that might be a grain size effect, 
for they had referred to the large grain size 
after 1000 deg. treatment. He did not think 
so. A similar effect was noticed in the 75 per 
cent copper cold-worked alloy. He suggested 
the reason was that, after quenching from 
700 deg. or 600 deg., not all the cold work 
was removed, so that there was a combina- 
tion of cold work and structural hardening. 
By quenching from the higher temperatures, 
however, all the cold work was removed, so 
that there remained only the structural 
hardening of the alloy. He could not 
imagine, however, that that could be so in 


stoker, with the oil fuel storage service tanks 
sufficiently far away to permit their location 
outside the building should one be constructed. 
Forward of and adjacent to the alternator 
are the main and auxiliary switchgear cubicles, 
coming within the building area, it being 
intended that the main and auxiliary trans- 
formers should be outside the building. Ease 
of operation received particular attention when 
determining the layout and, means of stoker 
and/or oil fuel operation, feed water control, 
turbine operation and electrical switching are 
all grouped within easy reach of the attendants. 


and Co., Ltd., and we reproduce herewith 
a photograph of the equipment under test at 
the makers’ works. 
turbo-alternator with surface condensing plant 
and all necessary auxiliaries mounted on a 
welded steel framework to which bogies can 
be attached at each end for road or rail 
transport. 
deep girders well ribbed and having lifting 
lugs. For levelling the unit before it is put 


ordinary lack of hardening after the 1000 deg. 
solution heat-treatment. 


Discussion of the following paper by Dr. 
Gough and Mr. Sopwith concluded the 
meeting :— 


INERT ATMOSPHERES AS FATIGUE 
ENVIRONMENTS 

In previous papers it has been shown that the 
fatigue resistance of metals may be lower in air 
than in a partial vacuum; it was concluded that 
the constituent of the atmosphere responsible for 
the decrease was oxygen, but that the presence of 
water vapour, acting as a catalyst, was also 
necessary. 
To complete this series of experiments the effect 
of water vapour in the absence of oxygen has been 
investigated by carrying out fatigue tests on 
annealed — and brass in an atmosphere of 
nitrogen, with and without water vapour. — 
results on copper show that neither oxygen nor 
water vapour alone produces any appreciable 
decrease in fatigue resistance; those on brass are 
difficult to interpret, but suggest that the decrease 
is due, in approximately equal proportions, to 
nitrogen, oxygen and water vapour, each acting 
independently. 


Dr. J, C. Chaston said it was most welcome 
to learn that the work described, which was 
started as long ago as 1932, was still being 
pursued by the National Physical Labora- 
tory. The work really arose from some 
observatioris by Haigh’ and his collaborators 
that the fatigue cracking of lead was hindered 
by certain coatings, particularly oil and 
grease, on the fatigue specimen ; and it was 
suggested that the action of those coatings 


The| trolled test of the physicist. 


was to hinder the access of air to the 
specimen. He believed Dr. Gough and Mr. 
Sopwith were the first to show by practical 
experiment that with the specimen in an 
evacuated enclosure the endurance was 
increased. One hoped that sufficient encour- 
agement could be given to the investigators 
at the N.P.L. to continue the work very 
intensively ; it might have very important 
theoretical and practical results. 

But the question remained in his mind as 
to whether an entirely new line of attack was 
needed. The problem seemed to have 
shifted from the engineer’s type of test, 
which was eminently suitable for present 
purposes, to the much more carefully con- 
The present 
vacuum work was done in a partial vacuum 
(10-* mm of mercury); he suggested there 
was need to work with a vacuum more of the 
order used in electronic engineering (10~* or 
10-* mm). 

Mr. Sopwith, replying, said the work was 
completed before the war, and there was 
some little delay in publication. At the 
moment there was no definite intention of 
continuing the work. The point made by 
Dr. Chaston that considerable degrees of 
vacuo should be attained was certainly a very 
valid criticism. But the work had brought 
out the fact that the fatigue range in air 
could not be considered as the intrinsic 
fatigue limit of the material. 











A Transportable Power Station 





N our columns of August 16th, last, we 

gave brief particulars of a transportable 
power station which was built to the require- 
ments of the Ministry of Supply for U.N.R.R.A. 
We have now received, from International 
Combustion, Ltd., of Derby, fuller details of 
this plant, which was arranged to burn coal 
or oil fuel, and was designed to meet 
special conditions of transportation and 
erection. These conditions arose as the result 
of the use of a chain grate stoker and on account 
of the components being so arranged as to 
permit the erection of a building to house the 
equipment should it be found possible. 
The arrangement of the plant is such that 
the boiler unit and the turbo alternator unit 
are set side by side with the feed pumps, 
evaporator and feed heater between, the feed 
equipment being grouped under the feed and 
raw water tanks. The oil fuel pumping and 
heating plant occupies the space in front of the 


PowER UNIT 


The power unit was supplied by C. A. Parsons 


It consists of a 2500 kW 


The framework is in the form of 





the case of the 20/20/60 alloy, with its extra- 


into operation facings are included on each 


side of the framework, under which hydraulic 
jacks can be placed. 


TURBINE 


The turbine is designed for an economical 
output of 2000 kW, and by means of a by- 
pass valve will give a continuous maximum 
output of 2500 kW. The operating steam 
conditions are 370 lb per square inch at the 
stop valve, with a total temperature of 675 
degrees Fah., and an exhaust vacuum at the 
economical load of 27-65in. Hg. The set, 
which operates at a speed of 3000 r.p.m., 
is of the impulse-reaction type, comprising a 
two-row Curtis wheel, followed by reaction 
blading. End-tightened blading is used for the 
first 29 reaction stages, the remainder being 
of the radial clearance type. The rotor, 
including the Curtis wheel, the dummy piston 
and shaft ends, is made from a single forging 
bored through from end to end so that the metal 
in the interior could be examined for sound- 
ness. It is located axially by a double faced 
Michell thrust block housed in the bearing at 
the steam end. 

A single oil pump, driven by the turbine 
rotor through a worm and worm wheel, housed 
in the steam and bearing pedestal, supplies 
the oil for the bearings, and for the governor 
system. The pump draws oil from the oil 
tank bedplate and delivers it to the governor 
system and through a pressure reducing valve 
to the bearings. An auxiliary oil pump, 
driven by a small steam turbine, on the top 
of the oil tank, is used during starting and 
stopping of the main turbine, but when the 
speed of the main oil pump is sufficient to 
maintain the bearing oil pressure, a regulator 
shuts off its steam supply. 

A separate steam chest alongside the turbine 
houses the combined runaway stop valve and the 
main governor valve, which controls all the steam 
entering the turbine. These valves are operated 
by oil, the pressure being maintained sensibly 
constant by the speed governor controlling 
the amount of oil escaping through a port in 
the regulating bush. The by-pass valve is 








mounted on top of the turbine cylinder and is 
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connected to the governor valve by levers. 
Up to economical load, the by-pass valve 
is closed, and any further increase in the load 
brings the valve into commission, and the gover- 
nor valve and by-pass valve then continue 
to open until maximum load is reached. A 
runaway governor fitted on the end of the 
turbine rotor consists of a single bolt, held in 
position by a compression spring. In the event 


of the speed of the set reaching ten per cent 
governor 


above normal, the bolt becomes 


over the feed pump demand goes to the feed 
tank; conversely, excess is drawn from the 
tank. The evaporate is condensed in the feed 
heater, which is on the low pressure side of the 
feed pump and acts as a distiller. An alter- 
native supply of high pressure steam through a 
reducing valve gives the required feed tempera- 
ture when the vapour from the evaporator is 
below normal quantity. 

The boiler is fed by a Weir “‘ Electrofeeder ”’ 
with a Weir turbine driven pump as a standby. 








POWER UNIT ON TEST 


unstable and flies out to its full extent and 
trips the runaway gear. This gear shuts off 
the supply of oil from the main oil pump 
and opens the governor system direct to drain, 
thus allowing the runaway stop valve and the 
relay valve to close. 


ALTERNATOR 


The alternator is directly coupled to the 
turbine and runs at 3000 r.p.m., generating a 
6000-6600 volts, three phase supply, at a 
frequency of fifty cycles per second. The 
maximum rating of the alternator is 2500 
kW at 0-8 power factor and it is designed to 
operate continuously under fault conditions, 
with one phase earthed. The stator frame is 
fabricated from mild steel boiler plate and 
is of the totally enclosed type. A laminated 
core of silicon steel sheets is keyed into position 
in the frame and is clamped rigidly by sub- 
stantial end plates. The end guards are made 
from a light, non-magnetic material, to elimi- 
nate stray loss. A two layer diamond type, 
winding is used in the stator, the coils being 
insulated with micanite. 

The rotor is of the non-salient pole type, 
the shaft being forged from low carbon steel, 
with windings of copper strip insulated with 
micanite. The end windings are rigidly packed 
to ensure that no displacement can occur in 
service. 

In the totally enclosed ventilation system 
air is circulated by fans mounted on the rotor. 
The exciter is directly coupled to the outboard 
end of the rotor shaft and supplies a current of 
200 amperes at 100 volts under full load 
conditions. 


CONDENSING AND FEED HEATING PLANT 


The surface condenser is of Parsons’ design. 
It has a cooling surface of 1400 sq. ft. with tubes 
of three-quarter inch external diameter. The 
main circulating pump, designed to deliver 
2700 gallons of water per minute against a 
head of 75ft, was manufactured by Gwynnes 
Pumps, Ltd. 

The condenser has a well in which condensate 
is maintained at constant level by a ball float 
valve, admitting water from the feed tank. 
Condensate is drawn from the condenser by 
the extraction pump, and passes through the 
air ejector condensers and feed heater to the 


Each pump has an output of 40,000lb feed 
water per hour when discharging against 450 
lb per square inch; the former is driven by a 
55 b.h.p. motor and has seven stages. The 
combined discharge is led to the economiser 
inlet head either direct or more usually by way 
of a Weir “‘ Robot ”’ feed regulator at working 
water level. The float box of the regulator 
is connected to the steam and water spaces of 
the steam drum. A high and low water alarm 


of handling 800 gallons per hour, against 30f¢ 
head. The subdivision of the feed tank is 
such that the raw water section contains 8\)() 
gallons and the feed water portion 10 tons. 
As in the case of the oil fuel transfer pump and 
the circulating water pump, the baseplate 
forms a skid so that the pump can be set up in 
the most convenient place between the- source 
of supply and the delivery point. The pump 
driving motor is automatically controlled by 
a float switch fitted on the raw water tank. 

From the raw water tank feed water is 
supplied to the evaporator by a small centrifugal 
pump. 
47 square feet, and an output of 1600 lb of 
vapour per hour; the brine is discharged to 
waste without the aid of an ejector, the shel 
being under slight pressure. Vapour pass: s 
over to the feed heater together with the coil 
drain ; from the heater condensate is led to the 
turbine flash box, thence to the condenser. 
Exhaust steam from the turbo feed pump can 
also be disposed of in the feed heater, or alter- 
natively, led to a nozzle heater in the feed 
tank or discharged through a spring-loaded 
relief valve. 


THE BorLerR UNIT 


The boiler unit, illustrated in accompanying 
engravings incorporates the latest improvements 
to a design originated by the Combustion Engi- 
neering Company of America in 1925, and is 
characterised by an integrated design in which 
the furnace is set in front of the convection 
surface rather than below. This arrangement 
permits the boiler to be readily broken down 
into components within the specified size and 
weight. These components comprise: (a) 
generator section (i.e., drums and _ tubes, 
complete with superheater); (b) combustion 
chamber; (c) chain grate stoker; (d) stoker 
side casing; (e) economiser. The maximum 
weight is that of the stoker, which is 24 tons. 
The boiler is designed to supply for the use 
of the turbine 33,000 lb steam per hour at 
375 lb per square inch and 680 degrees Fah. 
total temperature, plus up to 2400 lb auxiliary 
steam per hour, the quantity of auxiliary steam 
varying according to the auxiliaries in use and 
the amount of make-up required. This output, 








BOILER UNIT ASSEMBLED AT MAKER'S WORKS 


gives audible warning of extreme water levels, 
which can be observed by means of a reflecting 
mirror from a convenient position alongside 
the feed check valve operating extension 
spindle. The feed pumps, together with the 
evaporator, feed heater and evaporator feed 
pump, are housed under the combined feed and 
raw water tanks. Raw water is supplied through 
flexible hose by an electrically driven centrifugal 





feed tank and feed pump suction. Surplus 











pump of Drysdales’ ‘‘ Wee-Mac ”’ type, capable 





which represents the maximum continuous 
rating of the boiler, is obtainable when burning 
coal of 13,000 B.Th.U.s per lb net calorific 
value or, alternatively, bunker ‘‘C”’ fuel oil ; 
when inferior coals are burned it is intended 
that the balance for maximum steam output 
should be given by oil firing. When burning 
oil fuel only, the superheat temperature drops 
to 640 degrees Fah. 


The combustion chamber is formed of 


The Weir evaporator has a surface of 
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vin O.D. by 9 gauge tubes expanded into two 


square section side headers and one ‘D”’ 
section top header, giving a rectangular fur- 
nuce With a semi-elliptical roof in cross-section. 
‘he headers are connected to the steam drum 
by flanged riser and downcomer pipes, there 
being no tube expansions to be carried out on 
site. Three oil fuel burners of Wallsend 
Slipway & Engineering Co.’s standard type are 
mounted on the front wall, which is refractory 
jined. The burners are mounted in an air-box 
and refractory lined blanking off doors are 
provided to isolate the burners when burning 
coal. The fourth side of the furnace forms the 
gas passage to the generating section. 

The steam drum is of riveted construction, 
with the shell in one plate. All nozzles and 
pads for the attachment of the various boiler 
mountings and pipes are welded to the drum, 
and each of the dished ends is provided with a 
16in by 12in manhole. The internal diameter 
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of the drum is 36in, the tubeplate 1 in 
thick, and the end plates lin thick. The water 
pocket, of solid drawn steel, 23in inside dia- 
meter, 1}in thick, was constructed on the 
principle developed by the Chesterfield Tube 
Company, with one end formed solid during 
the drawing operation. In some instances the 
other end is closed by means of a riveted angle 
ring, having the manhole opening integrally 
formed, but on some units the open end has 
been closed by forging, to give a seamless 
drum. Where the end is riveted the shell is 
shrunk on to the end ring with 0-005in inter- 
ference fit, the drum being heated locally by 
immersion in a gas heated water bath to give 
the necessary increase in diameter for the 
insertion of the end ring. The six rows of 
boiler tubes before the superheater are 2in dia- 
meter by 9 gauge, the 11 rows after the 
superheater being 1}in diameter by 11 gauge. 

The superheater has horizontal elements of the 
gridiron type expanded into vertical, rect- 
angular section headers attached to the side 
casing. Support for the elements is given by 
a heat resisting steel casting suspended from 
the steam drum. 

An economiser of the steaming type has 
tubes l}in outside diameter by 10 gauge 
expanded into top and bottom headers, the 
former being connected direct to the steam 
drum. An internal trough distributes the 
feed water along the drum. A water cooled 
upper rear casing is formed by the economiser 
elements as they rise from the tube bank to the 
top header. 


Borer FrrInc EQUIPMENT 


Coal fuel is burned on a mechanical chain 
grate stoker, 14ft long by 7ft 4in wide, giving a 












SECTIONAL ELEVATION. 


grate area of 101-5 sq. ft. The grate sur- 
face is built-up of specially shaped louvres 
which allow the passage of air for combustion 
but avoid at the same time the deposition of 
any appreciable quantity of riddlings. The 
design of grate permits regulated air distribu- 
tion over the whole area of fuel bed by means of 
transverse air distribution frames operated in 
conjunction with control valves, so that more 
or less air can be given to any particular part 
of the grate to meet varying combustion con- 
ditions. Grate drive is by a 2} h.p. squirrel 
cage motor through an 8-speed gear box. 

The stoker coal hopper is extended to form 
a receiving chute for the fuel delivered by a 
conveyor and to give increased storage capacity. 
A hand-fed portable belt conveyor forming 
part of the equipment can be placed between 
the coal pile and the stoker. 

Oil fuel burning on the Wallsend pressure 
system is used and consists of a combined 
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GENERAL ARRANGEMENT OF BOILER 


pumping, heating and lighting-up unit, which 
is mounted on a fabricated steel tray. Vertical 
steam driven fuel pumps are designed to take 
saturated steam from the boiler through a 
reducing valve which also supplies the _hori- 
zontal ‘‘U” tube heater. Two fuel service 
tanks each of 15 tons capacity, and provided 
with steam heating coils, receive the oil fuel 
delivered by the transfer pump. This centri- 
fugal pump can deliver 10 tons fuel oil per 
hour at pressures up to 50 1b per square inch. 
On the same baseplate is mounted a standby 
rotary hand pump capable of handling up to 
280 gallons per hour against pressures up to 
20 lb per square inch. 


DravuGHT PLANT AND WATER CONDITIONING 


The starting-up of these turbo-alternator sets 
called for special consideration as the only 
available electrical supply is to be a 10 kW 
auxiliary generator, of which the turbine 
plant absorbs some 8 kW. In these circum- 
stances it is intended that the boiler should be 
lit on solid fuel, as the grate can be hand 
rotated and, by using the gas by-pass which 
cuts out the economiser and the induced draught 
fan, sufficient natural draught is available to 
raise steam. Feed water supply can be given 
by the auxiliary feed pump and there is no 
necessity to start up the stoker motor or any 
fans until the generator is running. 

As mentioned above, three forced draught 
air directors are mounted on the air box on 
the combustion chamber front casing. Air is 
supplied to the air box and/or stoker wind box 
by a double inlet forced draught fan, driven by 
a 16h.p. motor. This fan has an output of 12,400 
cubic feet per minute at 2-35in W.G. static 









per minute at 4-0in W.G. static head when 
oil fuel is used. The motor is of the squirrel 
cage type and control is by means of hand 
damper. Induced draught is provided by a 
double inlet fan driven by a two-speed motor 
developing 15 h.p. at the low speed and 32 h.p. 
at the high speed. Control is by hand damper ; 
the higher power output is only necessary when 
the boiler is becoming foul and represents a 
reserve to increase the boiler availability. The 
output at maximum continuous rating is 23,400 
cubic feet per minute and 26,500 cubic feet 
per minute on oil and coal respectively, and the 
corresponding static head is 1-25in W.G. and 
1-6in W.G. Shaft speeds are 725 and 970 r.p.m. 
respectively. Each of the two inlet boxes is 
directly connected to the economiser outlet. 
Secondary air is supplied by a single inlet 
overhung fan, designed for 1850 cubic feet per 
minute at 8in W.G. static head when driven 
by an 8 h.p. constant speed motor. Here again 
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control is by damper and the air is distributed 
over the front arch by nozzles fitted to the 
transverse duct forming the lower part of the 
air box. A telescopic self-supporting chimney 
4ft diameter and 30ft high when extended 
disposes of the flue gases. 

Water conditioning is carried out at the feed 
pump suction and at the boiler drums, sodium 
sulphite and caustic soda solution being 
injected into the suction piping and trisodium 
phosphate into the steam drum. Water 
dosing equipment comprising a chemical tank, 
motor driven ram pump, testing set, &c., is 
provided. 


ERECTION 


For erection of the boiler on site, lifting tackle 
is provided in the form of four tubular steel 
trestles 37ft high, each weighing 15 cwts., 
and capable of being manhandled into position. 
When erected, these trestles can be used to 
hoist into position four lifting beams. When 
these beams have been secured, two 15-ton 
lifting blocks capable of dealing with the largest 
component are available for erection of the plant. 








Rattway ELECTRIFICATION IN CHILE.—It has 
been reported recently that plans are in progress for 
the electrification of approximately 320 miles of the 
main lines of Chile’s Government-owned railways. 
Railway Age says that another undertaking under 
investigation in Chile in co-operation with Argentina 
is a new international tunnel in the Andes mountains 
to connect the railways of the two countries. Such 
a tunnel, it is understood, would be at an elevation 
of some 8400ft, or 2000ft lower than the existing 
tunnel, access to which is blocked for months each 





head when burning coal and 11,300 cubic feet 


winter by snow. 
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Electronics and Precision Grinding 
Machines 


S far back as 1937, the Churchill Machine | the voltage of the D.C. output from the rectifier 
Tool Company, Ltd., of Broadheath, near} bulb to the motor armature. The induction 
Manchester, was employing thermionic valves | regulator gives an extremely smooth variation 
for controlling the time of dwell at the sizing|in speed without steps. On reversal of the 
point on automatic plain grinding machines,|workhead motor armature, the induction 
the principle used being the charging of alregulator is put out of circuit and an output 




















FiG. 1—PLAIN GRINDING MACHINE WITH ELECTRONIC CONTROLLER 


condenser to the critical voltage of a diode 
valve: When a predetermined voltage is 
reached across the condenser, after a preset 
period of time, the impulse from the valve 
energises an impulsing relay which, in turn, 
operates the main relay controlling a solenoid, 
which moves the hydraulic valve for with- 
drawing the wheelhead from the grinding 
position. Previously, electro-mechanical time 
delay relays had been used, but under continual 
operation under production conditions, the 
escapement mechanism, owing to rapid wear, 
failed to give consistent results. The great 
advantage of the electronic method described 
is the almost entire absence of moving parts. 
The control used with this type of equipment 
can be seen at the right-hand end of the machine 
body in Fig. 1. It is necessary only to set the 
controlling knob at the desired point for time- 
lag at ‘‘dwell” or sizing point, and in this 
way the most critical phase of grinding, the 
sparking out period, is taken out of the hands 
of the operator after the adjustment has been 
once set by a skilled man. Subsequently, 
similar equipment was fitted to the company’s 
‘““HBB” automatic sizing internal grinding 
machine. 

Electronics have since been applied to the 
Churchill thread grinding machine, in which 
the workhead motor is driven at the working 
speed in a forward direction, the table being 
returned at a fixed high speed to its starting 
point. The speed of the workhead is controlled 
by a variation of the Ward Leonard principle, 
but in this case the D.C. supply is from a 
mercury are rectifier. The shunt field of the 
motor is excited through the excitation anodes 
of the rectifier bulb, and the voltage applied 
to the armature of the motor in the forward 
direction is controlled by an induction regulator 
connected between the rectifier transformer 
and the main anodes. Shifting of the phase 





of the A.C. input voltage to the rectifier varie 


voltage is obtained from the rectifier bulb, 
corresponding to the maximum armature 
voltage of the motor, thus causing the motor 
to run at maximum speed in the reverse direc- 
tion. This method of control involves the use 
of only one relatively large valve instead of a 


number of small valves that have sometimes 
been used in the application of electronics, 
A thread grinding machine, showing the 
rectifier unit, is illustrated in Fig. 3, opposite. 
A mercury arc rectifier is also used for supply- 
ing D.C. to the variable speed motors driving 
the wheelhead of both the travelling table and 
moving wheelhead types of Churchill roll 
grinding machines. In this case the rectifier 
transformer and rectifier bulb are included 
in the control cubicle, in which the remainder 
of the electrical gear for the A.C. motors is 
housed. The advantage of using this method 
is that it permits a D.C. variable speed motor 
to be used for the wheel spindle, the motor 
being much smaller in frame size than the 
corresponding A.C. commutator type of motor 
which has been considered in this connection, 
Another important point is that the motor 
gives a constant horsepower characteristic over 
the working speed range of 1} to 1. The speed 
regulator control can be conveniently housed 
with the appropriate ammeter control push 
buttons away from the motors. Fig. 4, opposite, 
shows the electrical control panel mounted on 
the operator’s platform of a moving wheel- 
head roll grinding machine. The mercury arc 
rectifier unit can be placed in a convenient 
position near or far away from the machine. 
The company has also developed electronic 
equipment for giving a variable speed to the 
workhead of standard plain grinding machines ; 
the speed range obtainable is 12 to 1, the control 
being by push button. Any speed between 
maximum and minimum is quickly obtained. 
Fig. 2 shows an experimental equipment of 
this type. A cubicle on the right houses the 
main transformer and the rectifying equip- 
ment. There are, in effect, two  bi-phase 
rectifiers, one feeding the motor field circuit 
and the other the motor armature circuit. 
The equipment gives armature voltage variation 
up to the full field speed of the motor, with a 
further increase in speed by means of field 
weakening through reducing the input voltage 
to the shunt field. Thyratron valves are used 
for the bi-phase rectifiers. The control of 
output voltage is through variation of the 
grid voltage. An amplifier circuit compen- 
sates for the inherent voltage drop in the motor 
armature. Increasing the motor load at any 
speed tends to produce a rising output voltage 
from the rectifier, with the result that the 
selected speed is held constant right up to 
the maximum capacity of the equipment. 
Triode valves are provided for the current 
limiting dynamic brake and other circuits of 





the electrical equipment, 




















Fic. 2—EXPERIMENTAL EQUIPMENT FOR VARIABLE WORKHEAD SPEED 
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GRINDING MACHINES 





FIG. 3—THREAD GRINDING MACHINE AND RECTIFIER UNIT 


Institutions of Naval Architects 
and of Engineers and Ship- 
builders in Scotland 


THE Joint Autumn Meeting of the Institu- 
tion of Naval Architects and the Institution 
of Engineers and Shipbuilders in Scotland, 
which was held in Glasgow from Tuesday, 
September 24th, to Thursday, September 
26th, was very successful, and was attended 
by many members of the two Institutions. 
“The opening meeting took place at 10 a.m., 
in the Rankine Hall of the Institution of 
Engineers and Shipbuilders, at 30, Elmbank 
Crescent, Glasgow. Mr. Allan Stevenson, 
C.B.E., the President, took the chair, and a 
civie welcome to the City of Glasgow was 
extended by Councillor William Elger, who 
represented the Lord Provost of Glasgow. 
In the regrettable absence of Admiral of the 
Fleet Lord Chatfield, owing to sudden illness 
Sir Stanley Goodall took the chair. The 
first paper to be read was that by Mr. 
G. R. Critchley, C.B.E., of the Liverpool and 
Glasgow Salvage Association, on ‘Ship 
Salvage.” In that paper the author dealt with 
ship salvage during the war and, taking dif- 
ferent cases, described the methods which 
were adopted and the technique of salvage 
work. The second paper was one by Professor 
A.M. Robb, D.Sc., and was entitled ‘‘ Examina- 
tion of the Records of the ‘Greyhound’ 
Experiments.” This paper was reprinted in 
our issue of September 27th. 

At the afternoon session, at 2 p.m., the 
names of the newly elected members, associate 
members, associates, and students of the 
Institution of Naval Architects were announced 
and a paper was then read by Professor G. 
Vedeler, M.Sc., of the Technical University 
of Norway, Trondheim, on “ The Distribution 
of Load in Longitudinal Strength Calcula- 
tions.’ A further paper, which was read on 
Tuesday afternoon, was that by Mr. W. F. 
Spanner, R.C.N.C., on “Some Notes on the 
Design of Trawlers, with Particular Reference 
to Seaworthiness and Stability.” 

In the evening, an informal dinner took 
place at the Grosvenor Restaurant, Glasgow, 
by the kind invitation of the Institution of 
Engineers and Shipbuilders in Scotland, and 
an opportunity was given to meet many old 
and new friends. Mr. Allan Stevenson, 
President, and Sir Murray Stephen, Past 
President, welcomed the guests, and Sir Stanley 
Goodall responded. After dinner a programme 
of music and entertainment was offered. 
On Wednesday, September 25th, 
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was an all-day trip down the river Clyde on 
the L.M.S. turbine steamer, “Queen Mary 
II.” The steamer departed from the Bridge 
Wharf at 10 a.m., and guests and their ladies 
were able to see something of the West of 
Scotland shipbuilding industry from the river. 
The weather was excellent, and the trip was 
made more informative by a broadcast com- 
mentary while passing interesting points in 
the river and the Firth of Clyde. In the Port 
of Faslane, the upturned hull of the ex-German 
battle-cruiser ‘“‘ Derfflinger,’”’ newly arrived 
from Scapa Flow, was seen off the mouth of 
the Gareloch, alongside the large floating 
dock which will be employed for its salvage 
by Metal Industries (Salvage), Ltd. 

The voyage was continued through the 
Kyles of Bute and down to Corrie, on the 
Island of Arran, then along the deep water 
measured mile used for the trials of all large 
naval and merchant ships, and upon which the 
Cunard-White Star liner ‘“‘ Queen Elizabeth,” 
will, next week, after reconditioning, carry 
out her speed trials. The return voyage was 
made through the Largs Channel, to Gourock 
Pier, where the party entrained for Glasgow. 

The last meeting for the discussion of papers 
was held on Thursday morning at 10 a.m. 
It was good to welcome Lord Chatfield in 
the chair. An interesting paper presented by 
Mr. C. A. Oakley, B.Sc., on “‘ Aircraft Con- 
struction in Scotland,” and the last paper, 
by Mr. R. Baker, R.C.N.C., on ‘‘ Some of the 
Ships of the Invasion Fleet, with Notes on 


Their Development,” both yielded good 
discussions. 
During Thursday afternoon, visits were 


paid to shipbuilding yards and engineering 
establishments, the different parties being 
taken by buses. Among the yards visited 
were those of Barclay Curle and Co., Ltd., 
at Whiteinch; John Brown and Co., Ltd., 
at Clydebank, where the visitors saw new 
developments in ship structure and boiler drum 
welding; and the Fairfield Shipbuilding and 
Engineering Company, Ltd., at Govan, where, 
in addition to C.P.R. cargo liners just com- 
pleted and in for reconditioning, gear cutting 
and the making of marine engine crankshafts 
were seen. In the nearby yard of Alexander 
Stephen and Sons, Ltd., at Linthouse, cargo 
ships and liners along with their propelling 
machinery, were viewed, while at Yarrow and 
Co., Ltd., Scotstoun, destroyer work, the build- 
ing of river steamers and turbine and marine 
water tube boiler work were seen. Visitors 
to the works of Kelvin Bottomley and Baird, 
Ltd., at Hillington, saw scientific instruments 
and devices for ship navigation. So closed a 
memorable joint meeting. 












































FiG. 4—CONTROL PANEL ON ROLL GRINDING MACHINE 


Commonwealth Engineering 
Conference 


Durine the past fortnight in London, a 
joint conference of representatives of Common- 
wealth Engineering Societies was held to dis- 
cuss matters of mutual interest. This is the 
first time that such a meeting has been arranged. 

Invitations in the names of the Institutions 
of Civil, Mechanical and Electrical Engineers 
were despatched to The Institution of Engineers, 
Australia ; The Engineering Institute of 
Canada; The Institution of Engineers, India ; 
The New Zealand Institution of Engineers ; 
The South African Society of Civil Engineers ; 
The South African Institution of Engineers, 
and the South African Institute of Electrical 
Engineers. Detailed discussions took place 
at a number of plenary meetings of the Con- 
ference, held in rotation at The Institution 
of Civil Engineers, The Institution of Mechanical 
Engineers and The Institution of Electrical 
Engineers ; and the delegates have also visited 
major engineering projects in London and 
elsewhere and places of historical and other 
interest to the visitors from overseas. The 
work of the Conference is stated to have shown 
a remarkable unanimity of views on the duties 
and ethics of the profession of engineering, 
and of the vital part which that profession 
plays in “‘ directing the great sources of power 
in nature for the use and convenience of man ”’ 
—to use the strong and simple words of the 
Charter of The Institution of Civil Engineers. 
Plans have been made for a steady increase 
in the interchanges of technical papers dealing 
with engineering projects and developments of 
interest to Members of the Commonwealth 
Engineering Institutions, and many other 
matters which will gain from a common 
approach have been considered. 

The home institutions feel that these dis- 
cussions and the personal contacts which the 
Conference has made possible have further 
strengthened the ties existing between each 
and all of its constituent nations, and that 
the delegates left their work feeling confident 
that they had laid the foundations of an 
enduring collaboration, designed to consoli- 
date and improve the technical qualifications 
of British Commonwealth Engineers. 

The immediate affairs of the Conference 
were concluded on Friday, 27th September, 
1946, at a final business meeting, at which the 
considered findings of the Conference were 
drawn up in the form of recommendations for 
consideration by the Councils of the partici- 
pating Institutions. Before the delegates 
separated, arrangements were made to make 
possible the holding of further conferences. 
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*,* If any Subscriber abroad should receive THE ENGINEER in 
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prompt information of the fact to the Publisher, with the name 
of the Agent through whom the paper is obtained. Such incon- 
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direct from this office. 
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address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever can be taken of anony- 
mous communications. 

*,* No undertaking can be given to return drawings or manu- 
scripts ; correspondents are therefore requested to keep copies. 

CHANGES OF ADDRESS 

*,* Will Subscribers please note that in all advices regarding 
changes of address it is necessary to have both old and new 
address as our lists are kept alphabetically by towns. Advices 
of this nature should reach us by the first post Wednesday 
morniny prior to the alteration. 

Postal Address: ‘‘ The Engineer,’’ 28, Essex Street, Strand 

ndon, W.C.2. 
Telegraphi.: Address: ‘‘ Engineer Newspaper, Estrand, London.”’ 
Telephone : CENtral 6565 (10 lines). 








SPECIAL NOTICE 


We are glad to announce that the ban on overtime imposed 
by the Printing and Kindred Trades Federation has now been 
withdrawn, and it is therefore hoped that the delivery of copies 
= — and future issues of THE ENGINEER will revert 

normal. 








PAPER 


As from November Ist, 1946, the Ministry of 
Supply has released to the Trade, Technical and 
Periodical Press an additional allocation of 
paper. As a result of this it will be possible 
from that date to satisfy all the requests we now 
hold for Subscriptions, and so far as we can 
foresee all future demands. It will, however, 
assist us if would-be readers will send their 
Subscription orders to us or order their copies 
through their Newsagents as soon as possible. 








A COMMONWEALTH CONFERENCE 
OF ENGINEERS 

THE conference recently concluded between 
representatives of the Institutions of Civil, 
Mechanical and Electrical Engineers and of 
related technical institutions in Australia, 
Canada, India, New Zealand and South Africa, 
a notice of which appears elsewhere in this 
issue, was the first of its kind. Though it was 
an informal conference in the sense that the 


and any decisions reached will have to be 
approved by the councils of the separate 
institutions, it can hardly be doubted that it 
served, none the less, a very useful purpose. 
It provided, at least, welcome evidence of a 
real desire for co-operation between the 
engineers of the whole Commonwealth. It 
is also satisfactory, though not, we think, 
entirely surprising, to learn that ‘‘ the work 
of the Conference has shown a remarkable 
unanimity of views on the duties and ethics 
of the profession of Engineering and of the 
vital part which that profession plays in 
directing the great sources of power in 
Nature for the use and convenience of man.” 
The project for such a conference has been 
alive in the minds of engineers for many 
years, and it is, of course, no accident that 
it should have been realised immediately 
after the end of a worldwide war. For that 
struggle not only encouraged the rapid 
further development of engineering in the 
Dominions, but also brought engineers from 
its different lands closely into contact and 
made them the more aware of the varied 
conditions ruling throughout the Common- 
wealth and of the special contributions to 
engineering techniques each land was parti- 
cularly fitted to give. But it would be untrue to 
emphasise the effect of war unduly. Sooner 
or later the increasing industrialisation of the 
Dominions must, we believe, have led to pro- 
posals for just such a conference as has now 
been held even had there been no war to 
accelerate it. For it is a fact, more widely 
realised to-day than before the war, that in 
the last few decades engineering in the Domin- 
ions has made rapid strides. Engineers from 
the Motherland may, indeed, have been re- 
sponsible for giving the necessary start. 
They may, too, still often be called in to 
advise or to provide technical instruction or 
information. We may take a legitimate pride 
in that fact. But conditions have nevertheless 
very much altered. Canada in particular is 
far advanced industrially and has for many 
years been making important contributions 
of her own to the techniques and practice of 
very many branches of engineering. Aus- 
tralia, too, as the war gave her opportunity 
to prove, is capable of providing from native 
sources a very high engineering output, and 
her engineers claim in certain techniques, 
notably those of welding, to lead the world. 
In South Africa the erection of great nation- 
ally owned steelworks has led to a rapid 
increase in the number of secondary indus- 
tries. Nor can the contributions to the 
art and science of engineering of Indians and 
New Zealanders, each with their own special 
problems to solve, be neglected. No doubt 
much that is studied by Dominion institutions 
is primarily of interest only to Dominion 
engineers. Yet, though we believe that the 
engineers of the Motherland have still much 
to teach their brothers in.the Dominions, 
how much of practical and _ theoretical 
value may Dominion engineers be able to 
impart, out of their experience in less deve- 
loped lands, to the engineers of a country 
whose exports have to be designed for use 
under all the varied conditions of climate and 
character over the face of the world! 
But the whole benefit of co-operation is 
hardly calculable. It is, of course, possible 
to point to many tangible advantages. In a 
world where distances are becoming so 





delegates did not hold plenipotentiary powers 


much contracted in time through the 


ingenious devices otf engineers it is, for 
example, certainly an advantage that co- 
operation may suffice to prevent at an early 
stage the creation of differing national engi- 
neering standards, the existence of which may 
be found at a later date an intolerable 
nuisance. It is a further advantage that 
engineering experiences shall be easily ex- 
changed and that an easy path shall lie open 
for the technical discoveries of one land to b:- 
imparted to the engineers of another. I: 
is clearly desirable, too, that educational 
standards should be similar. But the 
benefits are not all material. The closer 
linkage of technical thought throughout the 
Commonwealth may be an inspiration in 
itself. It has been, we fancy, of no mean benefit 
to this country since the days of Elizabeth 
that, while its merchants traded so widely 
over the oceans, they became aware of the 
many varied customs and opinions of the 
races of the earth and were enabled thereby 
to set up new standards by which to judge the 
excellence or the reverse of their own institu- 
tions. It seems to us, in fact, by no means 
the least important achievement of the con- 
ference that the representatives of this 
country “felt re-invigorated by the fresh 
viewpoints that the overseas visitors brought 
bear on the problems which had been 
discussed.’”’ All engineers and more particu- 
larly those who already bave acquaintances 
and contacts in Dominion lands will be glad 
to know that “ arrangements were made to 
make possible the holding of further Con- 
ferences of this kind from time to time.” 


The Farmer and the Engineer 

THERE was a time when “ to plough and to 
sow, to reap and to mow ”’ were looked upon 
by the uninitiated as simple operations. 
The farmer and his men worked hard and 
long; ploughing was done with a simply 
constructed implement cutting one furrow 
at a time, sowing broadcast by hand was 
customary, while a gang of men with sickles 
and scythes—and fortified by that old 
English beverage, now much weaker in 
quality and often in short supply !—carried 
through the reaping and mowing operations. 
Motive power which could not be supplied by 
man was provided by the horse ; harvesting 
the corn and hay required little equipment 
beyond rakes and forks, and, of course, the 
use of a hand flail for threshing, brought 
to completion the cycle of the farming year. 
In those far-off days the farmer's tools were 
simple. Any running repairs that were 
required he could often effect himself, and if 
they proved beyond his powers, then the 
village blacksmith was at hand to render 
assistance. That was British farming a 
century ago ! 
Most people will readily agree that the two 
major wars which this country has had to 
fight in the last thirty years or so have been 
the means of bringing about a new outlook 
towards British agriculture. Prior to the 
first of those wars, the mechanisation of 
farming operations was being steadily 
developed. The range of implements was 
gradually widening, and although power 
farming as we know it to-day was still in its 
infancy, the demands made upon British 
agriculture in the four years of the first 
world war emphasised the fact that the 
engineer had a great part to play in 





bringing about agricultural prosperity. The 
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years immediately following that war saw 
the further development of agricultural 
machinery. Farmers became more confident 
that tractors were a necessity, and that the 
improved designs of ploughs, cultivators, 
drills, grass mowers, tedders, binders and 
other implements which could be tractor- 
driven could help them to get more out of 
their land and perform their work more 
efficiently. Although, during this period in 
particular, American and Colonial machinery 
achieved an increasing measure of popularity 
amongst farmers here, British agricultural 
engineers were by no means lacking in efforts 
to improve and increase the range of their 
products. Evidence of this could be seen 
year by year at the Royal Show and at other 
agricultural exhibitions in all parts of the 
country. But British agriculture soon began 
to suffer from the depression which occurred 
in those years between the two wars. It 
seemed impossible to formulate a satisfactory 
policy which would enable agriculture to 
become @ thriving industry. Farmers were 
discouraged, and, like those engaged in many 
other industries, had little or no money to 
spare for the replacement of worn equipment 
or for the purchase of new implements which 
were being developed. Thus, when it became 
of such vital importance in 1939 and the 
following years of war to extend the arable 
acreage of this country in the shortest 
possible time, the need for farm machinery 
was acute. Home manufacture of certain 
items was stepped up, and in addition bigger 
quantities of implements were imported. 
Now, with the war over, a sustained effort for 
food production is still called for, and the 
agricultural industry finds itself still faced 
with restricted supplies of implements. A 
study of the review of agricultural machinery 
requirements prepared at the end of last year 
by the National Farmers’ Union shows clearly 
in fact, that manufacturing engineers have 
much work to do to assist farmers to fulfil 
their commitments. This review estimates 
for instance, that there exists a current 
demand for no less than 6000 combine 
harvesters which, when satisfied, would 
require an annual production of 1200 
machines for replacement purposes. A 
similar state of affairs prevails with regard to 
tractors and to other implements, and con- 
sideration of other items of equipment—corn 
driers, dairy appliances, and machinery for 
handling root crops—cannot be disregarded. 

On another page of this issue we print an 
article on ‘‘ Twenty-five Years of Power 
Farming,” by Mr. J. R. Warburton. Mr. 
Warburton’s experiences have led him to 
suggest that agricultural engineers have 
failed to keep their businesses up to date, 
and, furthermore, that there is in this country 
a lack of good farm machines at the right 
prices. ‘‘ Are we never,”’ he asks, “ to have 
any progress?” In the first of these 
criticisms, Mr. Warburton undoubtedly has 
in mind the smaller engineering firms which 
operate in the market towns of agricultural 
areas, and which, in times more normal than 
the present, are competent to provide a good 
maintenance and repair service in addition to 
carrying an extensive range of spares for all 
sorts of machinery. There are, we know, 
many farmers who are ready to testify to the 
co-operation which they enjoy with such 
engineers. We have already referred to the 


country, but, here again, there are many 
signs that the manufacturers of such machines 
are putting forth strenuous efforts to make 
good the deficiency. There is no need to 
stress the shortage of labour and materials 
and the demands of the export drive, but 
these are not mere excuses and are indeed 
factors which inevitably slow down the rate 
at which new machines can be made available 
to British farmers. The work of the National 
Institute of Agricultural Engineering con- 
tinues to show that improvements are being 
made to existing types of machines and that 
new implements are being perfected. In 
carrying out its work, the National Institute 
spares no effort to bring the farmer and the 
engineer more closely together, and there is 
no doubt that such co-operation can prove 
of inestimable value to the agricultural 
industry. The more opportunities the farmer 
and the engineer are given to study machinery 
developments together the better ; in fact, 
a farmer of our acquaintance suggests 
that it would be a very good thing if agri- 
cultural machinery manufacturers in this 
country could themselves be persuaded to 
start up experimental farms. Closer liaison 
between the National Farmers’ Union and the 
Agricultural Engineers’ Association is already 
being established by joint meetings of repre- 
sentatives of the two organisations. With 
these and similar things in mind, we feel 
that Mr. Warburton’s accusation of slow 
progress in farm machinery development is 
exaggerated, and we feel also that British 
agricultural engineers can and will provide 
an adequate practical solution to all the 
machinery problems confronting British 
farmers to-day. 








Obituary 





JOHN THOMSON 


It is with deep regret that we have to 
record the death in Glasgow on Tuesday, 
September 24th, of Mr. John Thomson, a 
director of Sir William Arrol and Co., Ltd. 
Mr. Thomson was born in Aberdeenshire and 
received his education at the Robert Gordon 
College, Aberdeen, and at the University of 
Glasgow, where in 1905 he took his B.Sc. 
degree. He started his engineering training 
with the Motherwell Bridge and Engineering 
Company, Ltd., as a craftsman and draughts- 
man. Later he joined the firm of Alexander 
Findlay and Co., of Motherwell, and became 
managing director of that firm. In 1916 Mr. 
Thomson joined the firm of Sir William Arrol 
and Co., Ltd., as the manager of the bridge 
and engineering shops, and at a later date 
he was also made works manager of the 
mechanical engineering department of the 
firm. For many years he had full charge of 
the whole of the company’s Dalmarnock 
works. For his services in the 1914-18 war 
he was awarded the M.B.E. On his appoint- 
ment as director in 1938 his responsibilities 
were significantly increased. He represented 
his company on a number of group pro- 
grammes which were organised in order to 
expand engineering production in the recent 
war, and he it was who was largely respons- 
ible for the successful achievements which 
attracted the recognition by Government 
Departments of Sir William Arrol and Co.’s 
efforts. 

He was a member of the Institution of 





present lack of farm machinery in this 





Civil Engineers and the Institution of Struc- 





tural Engineers and the Institute of Welding, 
and took an active part in the local organisa- 
tions of those bodies. He was keenly inter- 
ested in the education and training of young 
apprentices and engineers, and was a valued. 
member of the executive committee of the 
North-West Engineering Trades Employers’ 
Association. Alongside his many business 
activities, Mr. Thomson found time for local 
affairs, and was for a number of years a 
member of the Rutherglen Burgh Council 
and was a Justice of the Peace for Lanark- 
shire. 





WILLIAM GOOLD WEIR 


MaRINE engineers of the older generation 
will learn with regret of the death of Mr. 
William Goold Weir. He died recently at 
his home, ‘‘ Newstead,” Bridge of Weir, in 
his eighty-fifth year. For many years Mr. 
Weir was associated with David Rowan and 
Co., Ltd., of Glasgow. He was born in 
Glasgow in 1862, and received his early 
education at the Glasgow High School and 
the University of Glasgow. After serving five 
years’ apprenticeship with James Howden 
and Co., Ltd., of Glasgow, Mr. Weir joined 
the technical staff of Wigham, Richardson 
and Co. in 1884, and was appointed chief 
draughtsman of that company in 1890. In 
1899 he returned to the West of Scotland as 
chief estimator with David Rowan and Co., 
of Elliot Street, Glasgow. In 1908 he be- 
came a partner of the company and in 1918 
he was appointed joint managing director of 
the firm along with Mr. William Tod. He 
retired to the Bridge of Weir in 1930. 
During his long and active career, Mr. Weir 
was a Member of Council of the Institution 
of Engineers and Shipbuilders in Scotland, 
and a member of the Institution of Naval 
Architects, which he represented for some 
time on the committee of management of 
the British Corporation Register of Shipping 
and Aircraft. For his services during the 
1914-18 war he was awarded the O.B.E. 
He will be long remembered as a man of 
sterling character, who did much to further 
the development of steam _ propelling 
machinery, in which his firm has for many 
years specialised. 





SIR WILLIAM ASHBEE TRITTON 


THE engineering industry has lost a 
notable personality by the death of Sir 
William Tritton, which, as recorded in our 
last issue, occurred at Lincoln on September 
24th. For forty years he had been actively 
associated with the firm of William Foster 
and Co., Ltd., of Lincoln, and for nearly 
twenty of those years with Gwynnes Pumps, 
Ltd., a company which he formed in 1927 to 
take over the work of Gwynnes, Ltd., of 
Hammersmith. 

William Ashbee Tritton was the son of a 
London stockbroker and was born on June 
19th, 1875. He attended Christ’s College, 
Finchley, was a student at King’s College, 
London, and in 1891 was apprenticed to 
J. and H. Gwynne, Ltd., pump makers at 
Hammersmith. He left there in 1896 to take 
up a post with the Butterfield Assay Com- 
pany, and later in the same year he became 
an inspector of steel rails for the United 
Land and Railways Company. Shortly 
afterwards, Tritton joined the staff of John I. 
Thornycroft and Co., Ltd., and was re- 
sponsible for the erection of circulating 
pumps in the torpedo boats which were then 
building at the Chiswick works. After 
leaving Thornycrofts he was for a time in the 
service of the Metropolitan Electric Supply 
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stations. Some of his experiences in that 
position are recounted in “Early Days of 
the Power Station Industry,” by R. H. 
Parsons, who quotes an interesting letter 
from Tritton showing how various opera- 
tional problems at the Manchester Square 
power station were solved. 

In 1899 William Tritton went to Linotype 
and Machinery, Ltd., where he took charge 
of the tool room, and was finally appointed 
superintendent of works. About this 
time he paid a visit to Germany, which 
gave him considerable experience of the 
Continent, and in 1904 he went again to 
Germany to deal with certain difficulties in 
the works of Garnett, Ltd. Under his direc- 
tion, these works were put into good order 
and finally disposed of to interested parties. 

Soon after his return to England in 1906 
Tritton was offered and accepted the position 
of managing director of William Foster and 
Co., Ltd., agricultural and general engineers, 
with which firm, as already stated, he was 
associated for the rest of his life. The affairs 
of the company were in rather a poor way 
at the time of his appointment, but William 
Tritton’s characteristic energy and ability 
undoubtedly helped a great deal to retrieve 
the position. He travelled widely to main- 
tain contact with agents in all parts of the 
world, particularly in Russia and Argentina, 
and by 1914 the business was well stabilised. 

The war which began in that year brought 
about what was probably the most out- 
standing event of Sir William’s career, 
for he played a large part in the design 
and production of military tanks. In recog- 
nition of this work he was knighted in 1917, 
and also received a monetary award on the 
recommendation of the Royal Commission on 
Awards to Inventors. It is of interest to note 
that during the 1939-45 war Sir William 
acted as an adviser to the Ministry of Supply 
on the design of heavy tanks. 

In 1927 Sir William was largely responsible 
for the formation of Gwynnes Pumps, Ltd., 
which took over the activities of Gwynnes, 
Ltd., successors of the firm with which he 
served his apprenticeship. Since its forma- 
tion Gwynnes Pumps, Ltd., has been operated 
jointly with William Foster and Co., Ltd., 
Sir William holding the position of managing 
director until 194]. At the time of his death 
he was chairman of both conipanies. 

Sir William was a member of the Institu- 
tion of Mechanical Engineers, and was also 
a Justice of the Peace for the Kesteven 
division of Lincolnshire. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





CONDENSING BY COMPRESSION 

Srr,—Mr. Holcroft’s recent article, ‘‘ Con- 
densing by Compression,” is of great interest 
and, to the writer at least, of considerable use, 
since for some time the same trend of thought 
has been followed and the draft of a patent 
specification was in course of preparation. As 
a result of Mr. Holcroft’s disclosures, this 
specification has, of course, been abandoned. 
Interest in the matter has, however, been 
intensified and both you and your contributor 
are to be congratulated in ventilating a subject 
which has, apparently, been neglected far too 
long. 

The waste of heat in normal condensing 
turbine power plant is appalling and the cooling 
towers at various power stations are a reproach 
to engineers. The urge to devise some remedy 


give much thought to the matter and a scheme 
had been evolved which, in principle, closely 
resembled that described by Mr. Holcroft. 
The locomotive application had not been con- 
templated, however, and it was to the power 
station aspect that attention had been devoted. 
Now that attention has been publicly drawn to 
the scheme it is to be hoped that some of the 
country’s leading steam power plant engineers 
will be awakened to the possibilities of con- 
densing by compression. 

One factor emphasised by the locomotive 
experiments is the efficacy and beautiful sim- 
plicity of the blast pipe as a self-regulating 
induced draught producer. It is hardly an 
exaggeration to say that every unsuccessful 
attempt to produce a condensing locomotive 
has failed to a large extent through the unsatis- 
factory performance of the induced draught fan. 
Any form of drive by means of live steam at 
boiler pressure must inevitably result in a 
reduction in the draught with a falling pressure, 
such as may be produced when the engine is 
pulling hard and at the very time when 
increased draught is essential. 

Possibly ‘‘ balanced draught ” might be the 
solution of the problem. As Mr. Holcroft 
indicates, the forced draught fan would be an 
additional complication, but as it would only be 
called upon to handle cool air its design would 
be an easier matter than is the case with the 
induced draught fan, which must be housed in 
the smokebox. It would appear to be essential 
to arrange for the fan driving engine or turbine 
to take live steam through a reducing valve to 
allow for a reduction in boiler pressure. The 
exhaust steam turbine drive is attractive from 
the self-regulating viewpoint, but the turbine 
would be difficult to house if it was required to 
pass all the steam exhausted by the engine. A 
simple solution to the draught problem might 
be possible if a live steam jet type blower could 
be provided to supplement the induced draught 
fan when necessary, the blower being arranged 
to operate with low-pressure steam supplied 
vid a reducing valve. At such times efficiency 
would suffer, but the engine would be able to 
cope with its load and that is of paramount 
importance to the operating department. 

It is difficult to follow Mr. Holcroft’s state- 
ment that carbonisation of cylinders and valves 
can be obviated by isolating the exhaust system 
from the smokebox. It is true that if an engine 
is coasting there is a tendency for hot gases to 
be drawn into the cylinders by the movement 
of the pistons, but the provision of snifting 
valves, or of by-pass valves, has eliminated 
this tendency. Speaking from memory, none 
of the saturated steam engines with which the 
writer was familiar showed any sign of carbonisa- 
tion in the ports or steam passages. Many of 
those engines had unbalanced ‘“‘ D ”’ slide valves 
in steam chests between the cylinders (which 
were “inside ’’) and directly beneath the blast 
pipe and snifting valves were not fitted. 

On the other hand, all superheated steam 
engines were fitted with a pair of snifting valves, 
which were mounted upon the smokebox and 
behind the funnel and arranged to admit air 
to the wet steam side of the superheater header. 
When coasting, air was drawn into the steam 
distribution system vid the snifting valves and 
superheater, cooling the tubes en route to the 
steam chest, finally to be discharged through 
the blast pipe. Yet in these engines the steam 
and exhaust ports in the piston valve liners 
were found to be very seriously affected— 
almost choked, in fact—by carbonised oil. 
Anti-carbonisers were fitted to many engines to 
feed a mixture of wet steam and oil vapour to 
the cylinders, &c., but they did not appear to 
be effective. 

The formation of carbon might have been 
retarded if the snifting valves had admitted air 





on some G.W.R. engines) instead of the super. 
heater header. This practice resulted in the 
air being thoroughly dried and heated before 
meeting the oil-coated walls of piston valve 
liners and cylinders. By-pass valves would 
appear to be superior to snifting valves, in that 
they prevent the formation of a vacuum in tlie 
cylinders and yet do not admit air, cool or 
otherwise, but likely as not dust-laden. 

In view of the success achieved by the use of 
properly prepared graphite as a lubricant in 
stationary engines using highly superheate:| 
steam it is surprising that it is not used on 
locomotives. All tendency to carbonisation 
would be eliminated and oil-free exhaust steai, 
would be available for the exhaust steam 
injector or, if fitted, a direct contact feed 
heater. 

Reverting to condensation of steam by com 
pression, it is to be hoped that if and when the 
locomotive testing station now under con 
struction is completed the railway companies 
and/or the private locomotive builders will 
conduct further experiments on the test plant, 
as suggested by Mr. Holcroft. 

E. B. PARKER. 

Wirral, Cheshire, September 28th. 
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Jet Flight. By John Grierson. London: 
Sampson Low, Marston and Co., Ltd., 43, 
Ludgate Hill, E.C.4. Price 15s. net.—This is 
an authoritative book by a test pilot who has 
been closely connected with the development of 
the jet propelled aircraft from its earliest stages. 
It deals with an aspect essential to the success- 
ful development of aircraft, which, although of 
the utmost importance, is one which is not 
generally familiar or given the recognition it 
so richly deserves. This alone makes the book 
particularly acceptable, and the increasing 
interest being shown in the application of the 
jet engine to industry makes the author’s 
description of the difficulties encountered and 
obstacles overcome by the pioneers in its appli- 
cation to flight, a record all should read. It 
is not a technical treatise, but a record of tech- 
nical achievement in which an _ inventor, 
designers, engineers and test pilots have all 
co-operated. Beginning with a brief personal 
sketch of Air Commodore Whittle and his early 
work, which is now so well known, the author 
goes on to describe in clear non-technical lan- 
guage the history of jet-propelled aircraft in 
this country and the United States from the 
viewpoint of a test pilot. Although Mr. 
Grierson wanders away from his subject to 
discuss his social experiences in America, his 
narrative at no time loses its interest, and it is 
one well worth reading. 
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Optical Glass in War" 


By SIR HUGH CHANCE 


je glass differs from all other 
kinds of glass in its standard of opti- 
cal homogeneity. Physical homogeneity is 
achieved by using a suitable annealing 
process, and in order to achieve chemical 
homogeneity, the optical glass maker resorts 
to a process of mechanical stirring. In 
practice, after the raw materials have 
fused, the glass is allowed to become “ plain ” 
(i.e., free from bubbles) and there follows 
a process of carefully controlled stirring. 
Statistical investigations on the relationshp 
between the various processes associated 
with the manufacture and the ultimate 
yield of good glass suggested that the method 
of stirring was the most important single 
factor. 

Variations in chemical composition 
throughout the melt of optical glass can 
arise from various sources, each of which 
assumes greater or lesser importance accord- 
ing to the type of mixture being melted. 
These are discussed separately below. 

Batch Segregation.—Although the raw 
materials are intimately mixed initially, 
there is some inevitable segregation in 
handling. The individual materials differ 
widely in specific gravity. Thus, in the 
case of a dense flint glass, both lead oxide 
and sand are present. Segregation continues 
during the melting process, lead oxide, 
for example, tending to separate to the 
bottom of the pot. 

Batch Volatilisation.—During melting, some 
of the batch constituents tend to vapour- 
ise, and since each has its own vapour 
pressure, the loss from each melting will 
vary ocording to the constituents. Thus, 
there will be -a concentration gradient 
of each constituent at the surface of the 
melting. Volatilisation may be quite serious, 
as, for example, in melts containing appre- 
ciable quantities of boric oxide, where the 
loss of boric oxide alone may be of the 
order of 15 per cent. 

Contamination of the Refractory Container. 
—The batch materials exert a corrosive 
action on the container in which fusion 
takes place, and also on the stirrer during the 
stirring process. In the case of fireclay 
pots, the materials dissolved are chiefly 
silica and alumina, each of which will alter 
the composition of the glass locally, and 
it is therefore necessary to eliminate such 
variations in composition. Pot solution 
can be overcome to some extent by choosing 
the more resistant types of pot clay, but 
even so, some clay material will be dissolved. 


THE GENERAL PROBLEM 


After melting and plaining, the molten 
glass will consist of a heterogeneous mass, 
which tends to mix by the process of diffu- 
sion and convection. The rate of diffusion 
will depend on the viscosity of the mixture, 
which is itself dependent on temperature. 
But if the rate of mixing is increased by 
raising the temperature, there will be a 
corresponding increase in both volatilisation 
and pot solution. It is therefore necessary 
to resort to a stirring process to assist mixing 
by diffusion and convection, and to counter- 
act the effects of those factors tending to 
cause heterogeneity. It should be pointed 
out that the viscosity at the melting tem- 
perature varies considerably from one kind 
of glass to another. 





* Sir Charles Parsons Memorial Lecture, Institution 
of Civil Engineers. 


Sept. 26th. Excerpts. 


It was evident that the process of stirring 
was a complex one, and it appeared that a 
detailed research on such a problem would 
be extremely valuable in achieving the 
highest yield of usable glass from each 
melting. 

The initial experiments were carried out 
to investigate the conditions (shape of stirrer, 
type of stirring path, dimensions of path 
relative to pot, &c.) for mixing two liquids of 
different specific gravities, and it was found 
that the most important factor was the speed 
at which the stirrer moved through the liquid. 
However, there is a limitation on the speed of 
stirring optical glass, for in stirring any viscous 
liquid bubbles begin to be entrained when 
the stirrer reaches a certain speed. There- 
fore, having established the importance of 
speed in stirring, the investigation was 
continued to find the relationship between 
the maximum safe speed and the other 
variables (viscosity of liquid, dimensions of 
stirrer, and of the pot, &c.). It was clearly 
impossible to carry out an investigation 
such as this with full scale apparatus, and 
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Fic. 1—Process Losses (cumulative) : Conversion of 
Raw Materials (as Oxides) into Slabs and Mouldings 


scale models for which the necessary 
relationships would be obtained experi- 
mentally. It was envisaged that the data 
obtained for the different scales would 
enable us to extend the results to full scale 
apparatus. 

It became apparent that stirring speeds 
considerably in excess of those already in 
use (based on experience) could be applied. 
It was found in applying the calculated 
speeds that it was not possible to proceed 
to the limit indicated by the equation, and 
this was probably due to the fact that the 
experiments had been carried out using a 
smooth stirrer, while the actual stirrer is 
rough. It was known from experiments 
with rough stirrers that bubble trapping 
occurred at much lower velocities as com- 
pared with a smooth stirrer, but it was 
not possible to make a quantitative investiga- 
tion of the effect of roughness. 

Perhaps the most important result of the 
research was the establishment of the idea 
of a “stirring constant,” and this constant 
has since been used in practice, with the 
result that overall yields of optical glass 
have been greatly increased. 

Practical Results.—The outcome of 
the researches into basic factors affect- 
ing homogeneity has made it possible 
to evolve stirring schedules for all 
types of glass which have resulted in a 





substantial raising of the ‘ yield”’ of good 





glass. For instance, in 1938 the average 
“* yield” per pot of B.S.C. was 30 per cent 
with a standard deviation of 12-0 (coefficient 
of variation = 40). In 1945 the average 
“ yield” was 55 per cent, with a standard 
deviation of 12-0 (coefficient of variation = 
22). Thus, the yield of good glass per pot 
has been practically doubled, while the 
magnitude of the relative variation is roughly 
one half. 


CONVERSION INTO FINISHED PRODUCT 


Having achieved the maximum degree of 
chemical homogeneity in the melting con- 
tainer, there remains the problem of con- 
verting the glass into solid form without 
loss of homogeneity, and of breaking down 
the solid glass into the shapes and sizes 
required by the optician, with the minimum 
loss of material and man hours. The 
finished product may be a minute com- 
ponent of a microscope lens, or a large prism 
weighing several pounds ; and in exceptional 
cases it may be necessary to produce a lens 
for a large telescope, weighing several hundred 
pounds. The number of shapes and sizes 
required is potentially very large, and, 
except in such a case as the reading com- 
ponent for bifocal spectacles, the quantities 
involved are generally small. In time of 
war, the necessity to produce large quantities 
of such instruments as binoculars, telescopes 
and gunsights calls for much larger quan- 
tities of optical components. For instance, 
during the late war, the Ministry of Supply 
produced 620,000 binoculars, each embodying 
not less than 10 lenses and 4 prisms. 

Quantities such as these make possible 
mass production methods, but under normal 
conditions the optical glass manufacturer 
must adopt the “conversion” process which 
best suits his usual rur of orders, and gives 
him the maximum of flexibility combined 
with economy. 

Of the various “conversion ”’ processes 
which are current, the following may be 
mentioned :— 

(i) The traditional process, originally 
developed by Guinand (1748-1824) involv- 
ing the cooling down of the pot after 
stirring has been completed, the cracking- 
up of the glass into suitable sized pieces, 
which are subsequently re-heated and 
‘flowed out’ into fireclay moulds, or 
pressed into slabs in metal moulds, or 
heated on the end of a “punty” and 
pressed into lenses or prisms. This 
process may appear somewhat barbarous 
and inefficient, but it still holds the field 
where moderate quantities of a given 
type are required, and where the average 
size of article is not large. Typical losses 
inherent in this process are given later, 
and it is unlikely that “ yield”’ can be 
materially improved. 

(ii) The “casting ”’ process, progres- 
sively introduced by Schott, to replace 
the traditional process, some years prior 
to 1939. After stirring, the pot is removed 
from the furnace and some two-thirds 
of its contents poured into a metal mould. 
(It is not practicable to pour the whole 
contents, as the material adhering to the 
sides and bottom of the pot is of different 
composition from the mass, and if allowed 
to flow into the mould would contaminate 
the rest of its contents.) The resultant 
block of glass, measuring about 4ft 6in 
square and 8in thick, is annealed in an 
electric furnace, and then cracked into 
blocks by the following method. A flaw 
is chipped in the block at the point where 
it is desired to break it, and the block is 
placed on a knife edge in a hydraulic 
press, with the flaw uppermost. Pressure 
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is applied on the top of the block at 
two points equidistant from the centre, 
and the block cracks into two halves with 
a very clean fracture. After “ sizing ”’ 
into blocks about 8in square, these are 
finally sawn into slabs or prisms of the 
desired sizes. 

This process is economical if the output 
of the factory is relatively large, and if the 
average size of the lens or prism required 
is not too small. But to be operated 
effectively, pots containing some 500 
litres of glass are necessary, if the ratio 
between the glass poured and the glass 
left in the pot is to be satisfactory. And, 
further, it must be remembered that the 
glass iost in sawing to size may be rela- 
tively large. For instance, to saw a 
block 8in by 8in into plates fin thick, 
involves a theoretical loss of material 
of not less than 40 per cent. 

A variation of this process is a technique 
developed by the late Hon. Sir Charles 
Parsons. After removal from the furnace, 
the pot was allowed to cool until it could 
be turned upside down without losing 
its contents, and a hole pierced in the 
bottom. Supported by a heat-resisting 
metal harness, the pot was then placed 
on a metal slab and surrounded by a 
metal ring, and the whole placed in a 
re-heating furnace. The harness was 
attached to a chain which ran through 
the crown of the furnace over a pulley, 
and the weight of the pot and harness 
counterbalanced by a weight attached to 
the other end of the chain. On heating 
the furnace, the glass adjacent to the 
sides of the pot became viscous before 
the bulk of the contents, thus allowing 
the contents to flow into the ring, and 
form a large disc. Unfortunately, it was 
found that the top and bottom of the disc 
were contaminated with glass-pot material, 
and the results achieved did not justify 
a somewhat lengthy process, and one 
not easy to control with certainty, though 
it was found convenient to use the process 
in the manufacture of large telescope 
lenses. 

(iii) The ‘‘ plate glass’ process, which 
involves casting the contents of the pot 
either on to a table where the glass is 
rolled out into a sheet, or through rolls 
by the so-called “‘ Bicheroux ”’ technique. 
The former is suitable for forming a sheet 
up to 2in thick, but in the case of the 
latter, it is difficult to roll a sheet much 
thicker than 1l}in. This process, while 
very suitable for the production of glass 
for opthalmic purposes (owing to the 
fact that any strie lie mainly in the 
horizontal plane and so are not detri- 
mental when the glass is used for lenses 
of relatively flat curvature, in that incident 
light passes at right angles to the plane 
of striation and is not deviated from its 
correct path); but in the case of lenses 
or prisms of the highest grade, the quality 
of the glass produced leaves something 
to be desired, as it is necessary to cast the 
glass at temperatures where the glass is 
fairly fluid, with the result that too much 
of the pot contaminated glass gets mixed 
with the otherwise homogeneous bulk. 


I would mention the very large production 
in England of prisms for tank periscopes, 
which could not have been achieved in 
adequate quantity by other production 
methods. 

(iv) Finally, there is the method of 
production involving the use of a tank 
instead of a pot. The raw materials are 
fed continuously into one end of the 
furnace and are withdrawn at the other, 
either as a “ribbon” or a “rod.” This 
process is still in the development stage, 
and although suitable for large scale 
production of a given type of glass in 
predetermined shape, it is relatively 
inflexible as it is not possible to change 
from one glass to another, or to alter the 
dimensions of the finished product without 
emptying the furnace. However, for 
certain purposes, it may he convenient 
to have the glass in the form of a rod or 
ribbon, and when the difficulties involved 
in chemical homogeneity are overcome, 
the losses in ‘‘ conversion ’’ are materially 
reduced. 


Having reduced the molten glass into the 
form of blocks, slabs, sheets or rods, the 
customer can have his requirements supplied 
either in random sized slabs, which he cuts 
up to suit his particular needs ; in slabs of 
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Fic. 2—Section Losses ;: Conversion of Raw Materials 
(as Oxides) into Slabs and Mouldings 


specified dimensions, achieved by sawing up 
blocks by means of diamond-charged or 
carborundum circular saws, or by cutting 
up and moulding the blocks into the desired 
size of slab ; or, finally, in the form of mould- 
ings (sometimes referred to as “‘ pressings.”’). 

One of the most fundamental differences 
between the practices of 1914-18 and 
1939-45 was the almost universal adoption 
by the instrument makers of mouldings in 
preference to slabs. This was made possible 
by improvements :— 

(a) In moulding technique, which pro- 
duced mouldings accurately dimensioned 
and having a finish which required the 
removal of the minimum quantity of 
glass in the “roughing” process; and 

(b) In annealing technique, which elimi- 
nated variations in physical homogeneity 
and mechanical stresses, which had pre- 
viously made the product insufficiently 
reliable in quality to meet the standards 
required by first-class optical work. 


Supply of glass as mouldings transfers 


However, this process has been found|the wastage occasioned by conversion from 


very useful in war time, as it made avail- 


the optician to the glass manufacturer ; 


able existing plate glass manufacturing|and, during the war, intensive study was 


equipment and produced glass in a form 


made of the various causes of loss of glass, 


which could easily and economically be| and a system was evolved for recording and 
cut up for subsequent moulding, even| controlling the losses in each process section. 
though the resultant product was liable} Fig. 1 and Fig. 2 indicate typical cumulative 
to contain strie and result in a higher|losses and section losses in conversion of 
rate of rejection. 

As an example of the use of this process, 





glass from the condition of raw material 
(expressed as oxides and so eliminating 


gaseous losses in melting) to finished product, 
and apply to the traditional process of manii- 
facture. While the figures include some 
glass in slab as well as in moulded form, tle 
large majority of the output was in the forin 
of mouldings and the small proportion of 
slabs included can, for practical purposes, 
be ignored. 

It will be noted that the chief losses occiir 
in “‘ breaking down ’’—25 per cent trimminy, 
22 per cent cutting, 24-5 per cent sections, 
while the loss in sorting is proportionately 
quite small at 16 per cent. The “ sorting ” 
process involves the rejection of glass con- 
taining striz or bubbles, and the smal! 
losses occasioned indicate the high standar«| 
of quality achieved, and demonstrate that 
increase in ‘‘efficiency”’’ is essentially 
matter for reducing process losses rather than 
for improving glass quality. 

In the traditional process, more than 
half the glass is lost before “* sorting,” and, 
as the subsequent loss of conversion into 
mouldings represents a further 50 per cent, 
it should be possible to double the cumu- 
lative efficiency (i.e., to raise it from 27 
per cent to upwards of 50 per cent) if the 
losses incurred in “* breaking down,” “ trim- 
ming,” “moulding ’’ and “ grinding ’”’ can 
be avoided. A process of continuous manu- 
facture could largely eliminate these losses, 
but has disadvantages in that it requires a 
large output of each type of glass, and limits 
the size of the finished product to relatively 
small mouldings (owing to the small dimen- 
sions of the sheet of glass produced), and is 





dimensions which can be cut or sawn from 
the sheet without excessive losses. 
The optical glass manufacturer may be 


50 different types of glass, and even in the 
case of the traditional process, each melt 
represents from 300 lb to 1000 Ib of sale- 
able glass; and as the demand for some 
of the minor types may only run into a few 
pounds per annum, it will be realised that 
the economics of manufacture enter largely 
into choice of production process. ‘‘ Bad 
stock’ is the bugbear of the optical glass 
manufacturer, and explains his reluctance 
to meet the wishes of the lens computer 
when this involves the production of non- 
standard types of glass. 


WaAR-TIME DEVELOPMENTS IN OPTICAL 
ELEMENT DESIGN AND MANUFACTURE 


War demands bulk production and leaves 
little time for development of new optical 
designs. Thus, the chief changes in optical 
element production were mainly those affect- 
ing manufacturing technique, and, so far 
as concerns the mass produced instruments, 
such as telescopes, binoculars, &c., did not 
involve the use of new glass types. As 
previously mentioned, improvements in the 
quality of mouldings made possible sub- 
stantial savings in material and production 
time, especially with medium to large sized 
lenses and prisms. Previously, before polish- 
ing could be commenced, slabs of glass had 
to be cut or slit approximately to size, 
‘“‘shanked ’”’ (roughly shaped) and roughly 
ground, involving much scrap and waste 
of glass. By using diamond cutting tools, 
moulded lenses can be directly inserted into 
the chucks of roughing machines and given 
a surface which is ready for polishing after 
only a fine smoothing operation. Lenses 
made in this way are of uniform thickness 
and so well centred that subsequent edging 
operations are easily performed. Mouldings 
of even complicated prisms can be directly 
mounted in jigs, which are ideally suited 





to modern methods of milling. Thus, large 


wasteful unless the finished product is of 


required to hold in stock a minimum of 
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quantities can be accurately produced by 
semi-skilled labour in a condition for imme- 
diate blocking and polishing. 

Two outstanding developments in optical 
design were the use of ‘‘ bloomed”’ surfaces, 
and the replacement of metal by glass as the 
material for carrying engraved scales for 
linear or angular measurement in surveying 


instruments, engineers’ measuring tools, 
and precision instruments for research. 


‘ Bloomed ’’ surfaces (anti-reflection films) 
are causing the optical designer to pay less 
attention to the need to reduce air-glass 
surfaces to a minimum, and give more 
scope for improvement in optical systems. 
Glass engraved scales have definite advan- 
tages over metal scales in that :— 

(1) They are less liable to distortion, 
thus making possible greater permanent 
accuracy. 

(2) Very thin and clearly defined lines 
may be cut or etched into the glass surface. 

(3) Optical methods of reading are 
more easily applied, since the transparency 
of the medium makes possible very clear 





illumination leading to greater accuracy 
of setting. 

Development of new types of glass possess- 
ing extreme optical properties came too 
late to be of practical importance to the 
production of optical munitions; but 
improvements in the quality of dense 
barium Crown glasses were effective in 
facilitating the development of improved 
aerial camera lenses. Optical computation is 
a lengthy business, and it is likely to be 
some years before the effect of the intro- 
duction of extreme glasses can be trans- 
lated into new and improved optical systems. 
According to H. W. Lee (Science Progress, 
Vol. XXXIV, July, 1946, Page 352), 
possibilities are opened not only for improving 
the performance of standard designs, but 
for the emergence of designs of entirely 
new types. He states that, “speaking 
generally, the additions to the glass list 
will facilitate design and lead to flatter 
curves.” So, having provided the optical 
computer with new opportunities, the optical 





glass manufacturer must await events. 








Two British Crawler Tractors 


‘OR many years John Fowler and Co., Ltd., 

of Leeds, has been well known for the wide 
range of agricultural plant it produces. 
During a recent visit to the company’s works 
we had an opportunity to inspect an oil-engine 
driven crawler tractor of entirely new design 
which is now being made in increasing numbers. 
These machines, whilst being particularly 
suited for the rotary hoe, are adaptable for the 
full range of tractor work. They have a draw- 
bar horsepower of twenty-one and a power 
take-off belt horsepower of twenty-four. 

The tractor is driven by one of the firm’s 
improved 24 h.p. ‘‘ D.U.” 4-cylinder oil engines, 
having a bore of 3}in, with a stroke of 44in, 
and running at a governed speed of 1250 r.p m. 
This engine has been designed on particularly 


substantial lines, with a good reserve of 
power to give long and _ efficient service 
under the arduous conditions experienced 


in normal tractor working. It has a crankcase 
of high grade nickel cast iron, with a large 
sump cover and inspection doors which provide 
rapid and easy access for inspection and main- 
tenance purposes. The main and _ big-end 
bearings, camshaft, valve rocker gear, &c., 
are pressure lubricated through adequate 
filters by an enclosed oil pump, whilst the 
cylinder walls are splash lubricated. A stan- 
dard, constant stroke, C.A.V. fuel pump 
is driven through an adjustable vernier coup- 





ling, and the engine speed is controlled by a 


—<—___—_- 


pneumatic governor integral with the pump. 
Hand starting of the engine is made particularly 
easy, even under the coldest conditions, 
by an automatically dis- 






anism is automatically lubricated with gear 
oil from the transmission gear box. 

All of the transmission gear shafts are 
arranged transversely across the gear casing, 
and the final drive to the individual tracks is 
through a controlled differential. Brakes on 
the differential shafts extending from each 
side of the drive are controlled through the 
medium of two independent hand levers, which 
are used for steering. From the differential shafts 
the drive is taken through spur gears to the 
track sprockets. All of the gears are hardened 
and are mounted on heat treated shafts, 
running in ball bearings. Six forward and six 
reverse speeds are obtainable through the 
gear box. The forward speeds, with their 
corresponding drawbar pulls under continuous 
service loads are as follows: 0-79 m.p.h.—- 
3500lb; 1-15 m.p.h.—35001b; 1-7 m.p.h.— 
3500Ib ; 2-15 m.p.h.—3500Ib; | 3-14 m.p.h.— 
2400Ib; 4-625 m.p.h.—1480lb. Six reverse 
speeds, varying between 0-056 m.p.h. and 
1-37 m.p.h. are also available. 

A clutch-operated power take-off drive may 
be fitted at either side of the transmission casing 
or, alternatively, a power take-off driving shaft 
can be arranged, extending from the rear of 
the case. The power take-off is effected through 
gearing independent of the main trans- 
mission, and its pulley shaft is driven 
by dogs projecting through the main casing 
into a pocket which is sealed to prevent 
the entry of dirt or foreign matter into the 
casing. 

The track frames of heavy structural steel 
are of the single unit oscillating type, and on 
them rest the leaf springs supporting the 
power unit. At their forward ends the front 








idlers are mounted on sliding boxes, retained 





engaging inertia starter 
and decompression 
device. 

The engine is bolted 
to the front of a large 
rigid casting, which en- 
closes the transmission 
gearing, and forms a 
single oil-tight and dust- 
proof unit. This trans- 
mission casing is the 
main framework around 
which the tractor is 
built, and it is carried 
on the track frames by 
two heavy leaf springs, 
which serve to isolate 
it from shock when the 
tractor is travelling over 
rough ground. Power 
from the engine is trans- 
mitted through a spring- 
loaded, single dry- 
plate, heavy-duty 
clutch, enclosed within 35 
the main casing but 
partitioned off from the transmission gearing. 
The clutch shaft and clutch actuating mech- 

















CRAWLER TRACTOR WITH ROTARY HOE 














H.P. CRAWLER TRACTOR 

in position by recoil springs. The front idler 
unit, together with the recoil springs, which 
are enclosed in substantial shields, may be 
readily adjusted by means of a tommy bar. 
The weight of the tractor is partly carried on 
three rollers ineach track. The top jockey wheel 
and two of the bogie rollers on each track 
are made interchangeable. The Qin wide 
cast steel -shoes which form the tracks are 
specially designed to permit the machine to 
travel on highways without the necessity for 
fitting street plates. A fixed height drawbar 
has a lateral swing of llin, and its pin can 
be fixed in any of several positions on a 
quadrant. 

As stated above, the tractor is particularly 
suited for use with a rotary hoe and the photo- 
graph we reproduce shows the machine with one 
of these implements attached. The hoe is 
driven through a bevel gear by a shaft extend- 
ing from the power take-off on one side of the 
machine. The depth of work can be readily 
adjusted. To enable the tilling gear to be 
elevated clear of the ground when travelling, 
a power operated lift is provided. This power 
lift is actuated through a ratchet cam which 
is driven through the lay shaft of the transmis- 
sion gear. In operation, the cam imparts a 
movement through 180 degrees to the coupling 
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plate of the hoe suspension beam and is so 
designed that it cannot overrun as it is auto- 
matically tripped out of gear at the completion 
of halfaturn. The hoe can be easily and rapidly 
disconnected from the tractor when it is required 
for other work. 

Another tractor which the firm is now pro- 
ducing, known as the “F.D.3,” is also illus- 
trated. It is powered with a 35 b.h.p. oil 
engine, running at a governed speed of 1250 
r.p.m., and is designed to give a drawbar 
horsepower of 29-25. If required, this tractor 
can be fitted with a belt or power take-off, 
developing 35 b.h.p. Its engine rating is such 
that there is a good reserve of power to meet 
any sudden overload under working conditions. 
It is carried on 14im wide track shoes and 
has a ground clearance of just under 10in. 
Its total weight of some 9500lb is dis- 
tributed to impart a ground pressure of only 
5-6lb per square inch. Six forward and 
two reverse speeds are available under con- 
tinuous service loads from 6300lb to 1650\b. 
The speeds are as follows: Forward: 1:7 
m.p.h., 2:1 m.p.h., 2°5 mp.h., 3:0 m.p.h., 
3:7 m.p.h., and 4:5 m.p.h.; Reverse: 1+2 
m.p.h. and 2-1 m.p.h. 

The engine crankcase is cast in one piece 
with the sump and large inspection covers 
give easy access for inspection or repair to 
the big ends, oil system and other enclosed 
working parts. The transmission case forms a 
dust-proof and oil-tight unit with the engine, 
and the single dry-plate, heavy-duty clutch 
it encloses may be withdrawn as a unit through 
the top of the case. C.A.V. standard fuel 
injection equipment is fitted to the engine and 
this, together with the valve gear, &c., is 
totally enclosed behind removable  dust- 
proof and oil-tight cover plates. Electric 
starting equipment is fed from a pair of six- 
volt batteries, although it is stated that under 
normal conditions hand starting is quite easy. 
A semi-automatic decompression device is 
used to assist in either method of engine start- 
ing, and two electric heater plugs facilitate 
this process under extremely cold conditions. 

Steering is effected through independent 
clutches and brakes, a separate clutch lever 
and brake being provided for each track. The 
disengagement of one clutch drive diverts the 
power through the other and turns the tractor 
in the direction of the released track, which is 
held stationary by the brake when turning. 
Each track is driven by its rear sprocket and 
these sprockets are driven through substantial 
spur gears from the clutches. 

A well proportioned drawbar, mounted 
well forward on the transmission case and 
below the pivot axle, has a set height of just 
over lft 3in and a lateral swing of lft 8in. 

Of particularly rugged design, this type of 
tractor is easy to handle and careful attention 
has been given to permit rapid and easy acces- 
sibility to all parts for servicing. The importance 
the makers attach to regular servicing is stressed 
by the fact that the tractor is fitted with an 
hour meter, which records the total running 
time and provides an effective reminder when 
lubrication and other attention is due. 








L.M.S. Corridor Third-Class 
Coaches 


THE first of 200 new corridor third-class 
coaches has recently been completed in the 
Derby carriage and wagon works of the London, 
Midland and Scottish Railway Company. 

Each of the new vehicles has a tare weight of 
30 tons 14 ewt and is 57ft long by 9ft wide, the 
seating accommodation for forty-two passengers 
being arranged in seven compartments. The 
side corridor has four entrance doors, of which 
two are at the end, entrance from the other side 
being by means of two doors into end lobbies. 
There is a toilet compartment at each end of the 
corridor. 

The bogies fitted to the carriages are of the 
standard L.M.S. four-wheeled type with a 9ft 
wheel base and having arc-welded frames and 


axle journals. Suspension comprises two pairs 
of helical steel bolster springs with the usual 
eyebolt and “ knife-edge ” swing-beam mount- 
ing, and over each axlebox is a 5ft semi-elliptic 
laminated spring fitted with rubber auxiliary 
springs. 

The fabricated underframe follows standard 
design with shock-absorbing rubber spring 
buffers and articulated draw gear. A timber 
floor frame is bolted to the underframe through 
rubber cushions and on this the wooden body 
framing is erected. The floor is made up either 
of tongued and grooved boards or of multi-ply 
panels and subsequently covered with felt 
and brown linoleum. On the outside the teak 
body framing is covered by 16-gauge charcoal- 
finished steel panels, the body side and end 
panels being welded together to form as few 
units as possible prior to erection. The roof 
panels are built up from welded galvanised sheet 


Twenty-Five Years of Power 
Farming 
By J. R. WARBURTON 


TwENTy-sIx years ago I started farming in 
Kenya, and my equipment consisted of threo 
span of oxen, two disc ploughs and a flai- 
topped thorn tree for a harrow. Now I have 
two combine harvesters, six tractors, a pick- 
up bailer and lots of other troubles, boti) 
mechanical and mental. I will leave you to 
imagine at which period of my life I had the 
greatest peace of mind. Mechanised farming 
may lead to a higher output both per man 
and per acre, but unless there are to be some 
immediate improvements both in the main- 
tenance of the machines on the farm and their 











steel welded to the steel roof carlines and 
screwed to timber cantrails. 

The seven compartments are furnished with 
double spring seats having well-upholstered 
backs and head rests. Accommodation is pro- 
vided for forty-two seated passengers, hinged 
arm rests being designed to fold back flush with 
the seat backs to allow space for an additional 
fourteen seats if required during peak travel 
periods. 

Compartments are steam heated in winter by 
two 3ft gilled tubular heaters, one under each 
seat. Steam heaters in the corridors are housed 
in recesses in the body side and covered by 
metal grilles. 

For ventilation two roof extractors are pro- 
vided in each compartment and one in each 
toilet. Additional ventilation is provided in 
each compartment and the corridors by sliding 
lights above the windows. Each toilet com- 
partment is also fitted with an extraction 
ventilator of a new pattern by which the rate 
of air change will be increased. 


ELEctRIic LIGHTING 

Electric lighting is provided by a single- 
battery equipment, the regulator of which 
combines all the necessary switchgear as a unit, 
Five 15-watt lamps are installed in each com- 
partment, one in a reflector fitting on the ceiling 
and four mounted on moulded plastic brackets 
over the seat backs. All circuits are protected 
by non-interchangeable fuses of the cartridge 
type and each bracket carries an individual 
fuse combined with a plug. 

The introduction of these new carriages marks 
a further stage in the completion of the com- 
pany’s post-war programme of 800 new 
passenger vehicles, over 500 of which have 
already been put into service. 








Hone Kone Arm TeErRminat.—dAccording to 
China Newsweek, over 250,000 dollars are to be 
expended shortly on the building of a new air 
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repair by the agricultural engineers, mechanisa- 
tion will not lead to peace of mind for the 
farmer nor will it lead to greater output. 

I am _ perfectly aware that wartime 
restrictions and the refusal of the Government 
to admit that agricultural engineers were 
essential have prevented those firms from 
expanding in the same ratio as the farms. I do 
say that on the whole the agricultural engineer 
has failed to keep his business up to date. 
Most of them are derived from the village 
blacksmith and have been slow to seize the 
opportunity to help both themselves and the 
mechanised farmer. There is room for vast 
improvement in the servicing of farm machinery, 
for it is only the thousand-acre farm that can 
afford a whole-time fitter. In 1945 the main- 
tenance of my tractors, ploughs, cultivators and 
other machines cost me as much as the rent. 
This figure is far too high. 


THE FUTURE 


The combine as we know it is crying out for 
alterations to suit English conditions. It was 
designed to harvest and thrash a light crop with 
little straw under dry conditions, and it always 
seems a miracle to me that it will thrash some 
of the heavy crops with long damp straw that 
id is asked to do in England. Who is going to 
design this machine to suit English conditions ? 
Not the Americans, nor, I suppose, the Aus- 
tralians, whose conditions do not warrant the 
design of a more expensive machine with a 
narrower cut. One can only hope that some 
English manufacturer is coming to our help, 
but so far there are few signs of this and there 
never will be until the English industrialists 
realise that in the long run everything depends 
on food, and that unless agriculture is offered 
good machines at reasonable price there will be 
no prosperity anywhere. I know that the 
reason given why these industrialists cannot 
produce the machine wanted is that they say 
the English market is so limited and does not 
warrant the tooling up for big output. 





terminal in Hong Kong and the development of the 





tyred rolled steel disc wheels with 9in by 4%in 


south-west side of the Kaitak civil airport. 


My answer to that is that Lancashire and 
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Yorkshire, when planning for the tremendous 
output of cotton and wool, did not rely solely 
on the home market. On the contrary, they 
produced an article so good and so cheap that 
the world jumped for it. 

We have always’ exported stationary 
thrashers,' and there is all Europe, Africa, Asia 
and Australia as a market. Never has there 
been such an opportunity for the English 
manufacturer to launch out and produce agri- 
cultural machines for the whole Empire and, 
indeed, for the whole world. 

What evidence have we that they are doing 
so? None at all, to my knowledge, beyond the 
fact that an aeroplane firm have been toying 
with potato harvesters and that a telephone 
company are now making binders. Some pro- 
gress is being made with sugar beet harvesters, 
potato planters, liquid sprayers and powder 
dusters. But these only constitute the small 
fry of the industry whose chief tools are the 
plough, the harvester and the machine to pull 
them both, the tractor. Until we can get these 
made at home under mass production, we shall 
have to rely on American and Canadian 
machines which were never designed for use 
in our climate and for which we have little 
money to purchase, Such machines can be 
made in England and the only reason that they 
are not is due to the lack of faith in our industry 
and the fear of slumps. However bad a slump 
may be, farmers have still to use ploughshares 
and cultivator points and the townsmen have 
still to eat ! 

I have on my farm to-day a veteran English 
combine harvester made by Claytons that has 
done fifteen harvests and can still to-day beat 
the most up-to-date American machines. It 
has cost me no more than £100 to maintain and 
it looks as though it would last another twenty 
harvests ; it wasn’t very good when I bought 
it in 1931, but the faults were only minor ones 
which I was able to put right myself. A triple 
V-belt drive instead of a leather belt and some 
spring-loaded jockey pulleys were all that were 
needed to make it second to none, and it is 
perhaps here that we have discovered the clue 
which caused the firm that produced so well- 
built a machine in 1931 to go out-of production.* 

The manufacture of farm machinery is not 
an exact science as is the manufacture of, say, 
an automatic milling machine, whose output 
and performance can be accurately forecasted 
directly the blue-prints are out. Agricultural 
conditions vary daily, soil conditions from field 
to field and crop conditions from county to 
county. It would, indeed, be a foolish man 
who from drawing-office data alone could 
predict the performance of a farm implement 
before extensive field trials were made. 

I have painted a somewhat broad canvas of 
agricultural conditions as I see them, and I 
offer no apology for having done so. It is a big 
subject and it is heartbreaking to know that it 
is not being tackled in a big way. England 
possesses the finest engineering industry in the 
world ; it also produces the finest agricultural 
brains. Cannot these two be welded so that 
the ideas of such men as Hosier and Bomford 
are taken up and put into practical use by an 
agricuitural corporation with sufficient capital 
and drive behind them, and also the means to 
test and market the machines ? 

TRACTORS 

What is the future of the tractor? I have 
always believed in the need for track layers, 
and to-day’s persistent demand for them 
justifies the view I took in 1930. I have 
been track minded since 1924, but have 
lately had an experience which has revolu- 
tionised my ideas. This change of view took 
place after I and Mr. Roadnight had carried out 
some trials of the Morris four-wheel drive gun 
tractor that pulled the 25-pounders from 
Alamein to Berlin. The performance of this 
machine amazed me, for not only did it pull a 
Bob Keene wagon loaded with 6 tons of sugar 
beet off the beet field, but pulled a triple set 
of four-horse drags, which kept a D-2 Cater- 
pillar in bottom gear. After exhaustive trials, 
which included a journey through Roadnight’s 
duck pond, I came to the conclusion that this 





* Clayton and Shuttleworth, Ltd., is now a subsidiary 





gun tractor had the performance of the D-2 
Caterpillar on the arable with the added 
benefit of a 30 m.p.h. road speed. To a Cater- 
pillar man the adhesion was simply unbelieve- 
able, and, apart from the possibility of culti- 
vation, such machines would revolutionise the 
sugar beet and potato harvests. Thousands 
of these machines are available as war surplus 
stores, and it is very regrettable that the 
Nuffield organisation did not see fit to convert 
them for farm purposes.. It would appear 
to me to be a very simple job to shorten 
the axle and the chassis and have ready- 
made a tractor as good as the Caterpillar. 
When the Army had to haul their 25- 
pounders through rivers and swamps and 
over the desert they used the four-wheeled 
drive; so did the Americans, who went one 
better and produced a six-wheel drive. Is all 
this knowledge, so dearly bought during the 
war, to be lost to us ? 

Are thousands of F.W.D. machines to be left 
rotting on the disposal dumps when there is a 
crying need for every one of them on the farms 
of England ? “I don’t say that these F.W.D. 
tractors could be used straight away for culti- 
vation, but they could soon be adapted, and 
experience gained that could eventually give 
us the universal farm tractor with the perform- 
ance of a D-2 on the land and that of a good 
lorry on the road. 

Wuat Is WANTED ? 

What do we farmers really want ? To start 
with, some long-planning legislation that will 
remove all fears of disastrous slumps. Then 
we and the manufacturers can get down to long- 
term planning and produce strong, efficient and 
reliable machines. 

Ploughs, for instance, with wheels mounted 
in roller bearings like motor-car wheels, that 
do not require greasing-up twice a day. Com- 
bines which do not require the operator to be 
a contortionist before he can attend to the 
daily greasing and adjustments, and harrows 
whose tines do not all drop out because threads 
never did fit the nuts! What a heaven it would 
be if all our implements were fitted, not only 
with a standard form of lubrication, but also 
with bearings that were dust and dirt proof and 
which would retain this lubricant for more than 
a few hours. The lubrication system on most 
implements is so crude that one suspects that 
it is done deliberately to foster the sale of spare 
parts ! 

Such things can be done. However cheap a 
motor-car is sold, no one expects its front wheels 
to be mounted on grey iron axleboxes! Makers 
of track-laying trattors make sure that the 
bearings of the track rollers are dirt proof and 
will actually run in liquid mud—a plough 
wheel has to do the same. Sometimes I believe 
that the implement trade has not yet learned 
that horses have been superseded by tractors, 
and once, in a fit of despair, I made a remark 
that tractor ploughs, in comparison to the 
machines that pulled them, had made little 
progress from the bent stick of our ancestors. 

Surely the country that has produced the 
finest machine tools, aeroplanes and motor-cars 
in the world can turn its hand towards making 
farm implements and tractors. Is our industry 
so derelict and uncertain that big finance cannot 
be made interested in our future ? Perhaps, if 
food gets a bit shorter, it may be forced to do so. 
We want someone to design both ploughs and 
cultivators whose design will not alter for years. 
Mowers and harvesters and binders with 
standard fingers and driving chains, and alto- 
gether standardised equipment so that the life of 
a storekeeper in any agricultural engineering 
works ceases to be the nightmare that it is 
to-day. 

We want combines that will tackle a laid 
crop of oats with 6ft straw, and, having got 
them, why not make it so that the header can 
be removed and a conversion fitted, so that it 
can work as a self-feed stationary thrasher in 
the winter ? With such a machine the present 
thrashing contractors could tackle contract 
combining in August and September, and con- 
vert the machine to be the equal of the self-feed 
American thrashers that with only four operators 
can thrash half as much again in a day as can 
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operate. Get these agricultural firms interested 
in the operation as well as the selling of com- 
bines, then they will wake up and help those 
of us who have combines to keep them properly 
maintained. This article is headed ‘‘ Twenty- 
five Years of Power Farming.” Twenty-five 
years ago I was operating two Fordsons and 
two Oliver ploughs, and to-day, except for the 
fact that the Fordson Major has slightly bigger 
wheels and a different back axle, both the 
tractor and the plough are to all intents and 
purposes the same machines. Compare this 
state of affairs with other markets, where you 
will find that great progress and economies have 
been made. Compare the aeroplane of twenty- 
five years ago with that of to-day. That is the 
sort of progress I mean. Compare the motor- 
car; not only is it far more efficient to-day, 
but, from progress in the factories, it is 
much cheaper. The same thing applies to 
refrigerators, washing machines, vacuum 
cleaners and wire drawing machines; in fact, 
everything in the world is better and cheaper 
except the machines we farmers have to use. 

Are we never to have any progress? Are 
we never to be able to buy machines worthy 
of the greatest industry in the world? The 
fault is not only that of the agricultural 
machinery industry, but of Governments who 
cannot see that we farmers are the greatest 
potential source of wealth in the world, and, 
given the right opportunities, can create such 
a demand for machinery and building materials 
that could keep all the engineers of the world 
working overtime for a hundred years. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each apecifi- 
cation is 28. 3d. post free, unless otherwise stated. 


OFFICE MECHANISATION 

No. 1100, part 8. At the request of the then 
Ministry of Production, the British Standards 
Institution in 1943 began the preparation of a 
series of booklets designed to assist factory execu- 
tives in dealing with the many new problems arising 
under wartime conditions, particularly with the 
object of obtaining efficient clerical administration. 
The booklets have taken the form of recommenda- 
tions based on best-known efficient practices and one 
of the last aspects to be dealt with has now been 
covered in “‘ Office Mechanisation.”’ It is the aim 
of the booklet to provide definite guidance in the 
office machinery field; to indicate the scope and 
form of different types of mechanisation, which, in 
suitable circumstances, may be expected to give 
satisfactory results in offices of varying size; to 
assist executives to determine which of the avail- 
able machines is likely best to assist them, and to 
illustrate the different ways in which the machines 
may be employed. Price 2s. 6d. post free. 








BATCH TYPE CONCRETE MIXERS 

No. 1305: 1946. This specification is the first 
of a series of standards which it is hoped to prepare 
to provide for various types of road plant and 
equipment. It covers a limited range of sizes 
already popular among users. The following objects 
have been kept foremost in mind during the 
preparation of the draft :—({a) To assure purchasers 
that they will acquire machines of a standard in 
which certain minimum requirements are specified ; 
(6) to lay down for the general assistance of manu- 
facturers and purchasers working limits for capacity 
and other features of the machines; (c) to aid 
production by limitation of the number of sizes. 
There is no desire to limit other mixers, whether of 
batch or continuous type, and should any types be 
demanded and produced in sufficient numbers to 
warrant such a course, separate or supplementary 
specifications may be prepared, having in each case 
the above objects in view. Price 2s. 





REINFORCED CONCRETE STREET LIGHTING 
COLUMNS 

No. 1308: 1946. This specification forms one 
of a series of three which is being prepared for 
street lighting columns. A standard for cast iron 
columns has also recently been issued (B.S. 1249), 
and a standard for steel columns is in course of 
preparation. The standard for reinforced concrete 
columns provides for three classes of columns 
giving mounting heights of 30ft, 25ft and 15ft. The 
standard lays down the quality of the material to 
be used in the manufacture of the columns and also 
the tests on the columns themselves. Details of the 
fittings associated with the columns are also given. 
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Wages and Hours of Labour 


A series of useful tables showing time 
rates of wages and hours of labour at August 
Ist, 1946, in the major industries of Great 
Britain has been compiled by the Ministry of 
Labour and has recently been published by 
H.M. Stationery Office at 2s. 

Among the industries dealt with in these 
tables are mining and quarrying; metal, engi- 
neering and = shipbuilding; woodworking ; 
building and contracting ; transport; and gas 
and electricity. There is also included a list 
of the industries in Great Britain which are 
covered by the Wages Councils Act. 

As the introduction to the tables points out, 
the extent to which rates of wages have been 
determined, by collective agreements or 
Statutory Orders, for different occupations 
within each industry, varies considerably. In 
some industries, for instance, the agreements 
or Orders fix only a general minimum rate for 
men and women respectively, whilst in others 
rates are specified for a variety of occupations 
and in many cases for adults and for juveniles 
of different ages. As it is not practicable at 
present to publish information about all the 
rates fixed a selection has been made in the 
tables. Rates for adult workers only are given, 
and in some instances only the rates for the 
more important occupations are included: 

In addition to the minimum time rates, 
particulars are given in the tables regarding the 
normal working hours in each of the industries 
covered, and, where the information has been 
available, details are included of the basic 
rates for pieceworkers and the additional rates 
payable for shift work. 

The rates of wages quoted are generally the 
minima agreed upon or fixed by Statutory 
Orders. 


Iron and Steel Statistics 


The British Iron and Steel Federation 
has just issued its annual review, entitled 
‘* Statistics of the Iron and Steel Industry of 
the United Kingdom for 1945,” which contains 
many detailed figures showing the progress 
made throughout the industry last year. 

The total production of steel ingots and 
castings in the United Kingdom in 1945 was 
11,824,400 tons, compared with 12,142,200 tons 
in 1944, and 10,397,900 tons in 1938. Pro- 
duction of pig iron and ferro-alloys amounted 
to 7,107,400 tons in 1945, compared with 
6,736,500 tons in 1944 and 6,761,100 tons in 
1938. Production of iron ore in the United 
Kingdom in 1945 totalled 14,174,900 tons, 
compared with 15,471,700 tons in 1944 and 
11,859,200 tons in 1938. Exports of iron and 
steel and manufactures thereof reached a total 
of 657,300 tons in 1945, compared with 
1,959,400 tons in 1938. 

There were 168 blast-furnaces in existence 
in the United Kingdom in 1945—twenty-one 
less than in 1938—and the average number in 
blast per week was 99-19, compared with 
98-53 in 1938. The total number of steel 
furnaces in existence at the end of 1945 was 
812, a figure which excludes furnaces making 
crucible. steel only. One table in the review 
relates to labour and wages in the iron and steel 
industry. It shows that in 1945 the total 
number of process workers, general and main- 
tenance workers and associated clerical workers 
was 306,370, and that the average weekly 
earnings were £5-62. 


Iron and Steel Sheets 


The Ministry of Supply has announced 
that as the demand for steel sheets is much in 
excess of supply, it has been found necessary to 
introduce a separate allocation for them. In 
future, ‘“‘M ”’ forms authorising the acquisition 
of steel will only be available for sheets when 
specifically marked. 

In the past, “‘M”’ forms for steel have been 





Industrial and Labour Notes 


as a result there is an excessive 
orders on makers’ books, which is interfering 
with the smooth operation of the distribution 
scheme. To remedy this, it has been arranged, 
with the co-operation of the industry, that all 
existing orders which cannot be executed by 
October 31st will be scheduled for review by the 
authorising Department, and deliveries after 
October 3lst against such orders will only be 
be made where they have been re-authorised. 
Consumers will be notified by their suppliers 
of any orders so scheduled for review. 

The foregoing does not apply to existing 
authorised orders for export or for replacement 
of merchants’ stock under licence, for which 
different arrangements are in operation. 


Tin Prices 

Towards the end of last week new 
selling and buying prices for tin were announced 
by the Ministry of Supply. As from September 
26th, the basic price of tin metal sold by the 
Non-Ferrous Metals Directorate for delivery in 
the United Kingdom has been increased from 
£300 to £380 10s. a ton. At the same time, the 
basic price of tin metal sold f.o.b. United 
Kingdom ports for export has been increased 
from £357 to £380 10s. a ton. The basic price 
is for metal of minimum 99 to 99-75 per cent 
tin content, and prices for all other grades have 
been varied correspondingly. 

Holders of valid licences to purchase tin for 
delivery in the United Kingdom, or for export 
from the United Kingdom, granted on or 
before September 25th, 1946, may, on applica- 
tion to the Directorate of Non-Ferrous Metals, 
20, Albert Street, Rugby, cover themselves by 
purchases where they have not already done so, 
up to and including October 9th at the Direc- 
torate’s selling price ruling on September 25th. 

The selling price of Straits tin for export has 
been raised from September 26th from £351 to 
£372 per ton ex works, Penang/Singapore. 
Settlement has now been reached on the 
purchase price to be paid by the Ministry of 
Supply for tin concentrates in Malaya, Nigeria 
and East Africa. With regard to Nigeria, 
where the costed contracts with the main pro- 
ducers were terminated at the end of last year, 
the price for the first half of 1946 has been fixed 
at £340 per ton of tin in ore, f.a.s. Nigerian 
port, and for the second half of 1946 at £357 10s. 
per ton of tin in ore, f.a.s. Nigerian port, the 
Ministry paying ocean freight and insurance 
and smelting charges. The prices paid in East 
Africa are to be adjusted generally to the new 
Nigerian levels, and in the case of Malayan 
concentrates the basic tin price from July Ist, 
1946, is £370 a ton at Penang/Singapore 
smelters. It is explained that these purchase 
prices represent substantial increases in each 
area, and bring the various prices, after allowing 
for freights, &c., into general relationship. 


Prices of Fuel Oil 


At the beginning of August the Chan- 
cellor of the Exchequer announced his inten- 
tion to propose in next year’s Finance Bill that 
the import duty of Id. per gallon should be 
removed from heavy fuel oil and gas oil, and 
added that from October Ist, 1946, until the 
date when the import duty was removed, a 
subsidy of £1 per ton would be paid to con- 
sumers of such oils in this country. 

The Minister of Fuel and Power has now 
announced that the subsidy will apply to Pool 
gas and diesel oils (other than diesel oil used in 
road vehicles), Pool fuel oil, Pool heavy fuel 
oil, Pool marine diesel oil, and Pool marine 
fuel oil sold by the Petroleum Board to con- 
sumers for inland consumption. In addition, a 
corresponding subsidy of 16s. 8d. per ton will 
be granted on sales by the Petroleum Board of 
creosote pitch mixture used asa fuel. Con- 
sumers who receive duty-free or rebated oils 


volume of 


allowances under the Finance (No. 2) Act, 1945, 
will not be allowed to receive the subsidy. 
Arrangements have been made with tho 
Petroleum Board to include on their invoices « 
deduction of Id. per gallon in respect of ail 


30th. Similar arrangements have been agreed 
with the suppliers of tar fuel oils who sell thes: 
fuels direct to consumers. It will not generally 
be necessary under these arrangements for a 
consumer to apply for the subsidy, as he will 
automatically receive the benefits to which he i 
entitled in the price. 

At the same time, the Petroleum Board, wit! 
the approval of the Ministry of Fuel and Power 
has introduced from October Ist a new price 
schedule for fuel oils, incorporating revised 
quantity rebates and reintroducing the pre-wai 
zonal system to vary prices according to the 
distance from the importing centre. 


The T.U.C. and Fuel Economy 


A message urging economy in the use 
of fuel has been addressed to all trade unionists 
by the Chairman of the General Council and 
the Acting General Secretary of the Trades 
Union Congress. It gives a reminder that last 
winter some factories had to go on short time 
because of fuel shortage, and points out that 
power stations, gasworks and factories now 
have lower stocks of coal than they had at this 
time last year, while their demands are 
increasing. The message goes on to say that 
fuel or power wasted in any place of work may 
mean shortage of power in another establish- 
ment ; short time or unemployment elsewhere ; 
lower output, and consequently fewer goods 
in the shops ; and less heating in the home. 

It may be added that through the T.U.C. 
regional advisory committees, trade union 
officials are to meet fuel efficiency experts to 
discuss ways and means of assisting in the 
campaign to make the best use of fuel during the 
coming winter. 


Decasualisation of Dock Labour 


The National Joint Council for the 
Port Transport Industry has notified the 
Minister of Labour and National Service that 
it has been unable to agree on the formulation 
of a scheme for decasualisation for submission 
to him under the provisions of the Dock Workers 
(Regulation of Employment) Act, 1946, and 
has asked the Minister to prepare a scheme 
himself. 
In pursuance of the powers vested in him by 
the Act, the Minister of Labour has therefore 
appointed Sir John Forster, K.C., to make such 
inquiries as he may consider necessary, and in 
particular to inquire into the differences exist- 
ing between the two sides of the Joint Council. 
Any organisation or person wishing to submit 
evidence on this matter is asked to communicate 
immediately with the Secretary of the Inquiry, 
Mr. M. L. Rayner, 15, Portman Square, London, 
W.1. 


Factory Building 


The Board of Trade has stated that 
up to the end of August approval had been 
given to 2090 building projects for new factories 
and extensions to existing factories. Eventually 
these will provide additional employment for 
185,000 men and 139,000 women. 

Of the total number of factory projects 
approved, 853 are in the development areas 
and will eventually provide employment for 
104,000 men and 93,000 women. Three 
hundred and five projects have been approved 
for the North-Eastern development area, 285 
for the Scottish area, 218 for the South Wales 
and Monmouthshire area, 25 for West Cumber- 
land, 18 for South Lancashire, and 2 for 
Wrexham. Building has been begun of 347 of 
these development area projects, 23 of which 
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French Engineering News 
(From our French Correspondent) 


Paris, September 28th. 


By the end of 1945, Air France had practi- 
cally doubled its pre-war volume of traffic, in 
spite of the fact that the Germans had left two- 
thirds of the aerodromes useless, and airway 
lighting and radio direction finder systems 
almost non-existent. Only a few concrete 
runways were in use, but by January Ist, 1946, 
civil and commercial traffic had been resumed. 
Air agreements have already been concluded 
with England, Switzerland, Ireland, Sweden, 
Egypt and the United States. To-day, French 
air lines are flying 56 services with 100 medium 
transport aircraft and 30 small twin-engined 
machines. Over 30 old aircraft have already 
been withdrawn from service. A large part 
of the fleet comprises Junkers 52, modified and 
rebuilt since the liberation by the Colombes 
workshops. As from the beginning of 1947, 
Air France expects to have 13 “‘ Constellation,” 
15 ‘*D.C.4,” at least 40 “Languedoc 161,” 
several ‘‘ Laté 631,” and 25 “ D.C.3,” aircraft. 
It is possible that by then all the old craft will 
have been withdrawn from passenger service. 

* * * 


The S.N.C.F. has published a statement 
replying to the charge that rolling stock was 
ordered from Belgium in spite of the fact that 
French factories are semi-idle. It is pointed 
out that present units of rolling stock are 
grossly inadequate to cover needs, and additions 
must be obtained in the very near future. 
Meanwhile, the steel allocation to the railways 
is scarcely sufficient to maintain present rolling 
stock, and the delay in servicing tracks is 
particularly long. The 11,220 wagons ordered 
from French plants over a year ago have yet to 
be delivered, because about 234,000 tons of 
steel would be needed, yet permits for only 
15,000 tons for 1945 and 80,500 tons for the 
first three-quarters of 1946 have been allowed. 
The order placed in Belgium is for closed 
wagons, which are most difficult for France to 
manufacture owing to shortages of materials. 
Efforts are being made to import steel which 
can be used in French plants, but as yet the 
only delivery has been of 10,000 English coal 
wagons, which were assembled in France. 

* * * 


Economic conditions in Madagascar are very 
difficult owing to the lack of shipping which cut 
off normal supplies between 1943-45, and also 
the desire of the Allies that minimum imports 
should be requested. The figure fixed was 
three-fifths of 1939 imports, but even that 
has not been completely fulfilled. The 
repercussions of insufficiency of imports is 
having widespread effect on the political, 
financial and economic life of the Colony. In 
addition to past difficulties, France has reduced 
the foreign currency at Madagascar’s disposal 
for 1946, and with the exception of hydro- 
carbons and certain vital articles, imports have 
been cut for this year. But in the first few 
months of 1946 exports exceeded imports by 
220 million francs, thus earning foreign currency 
for France. The Colony now asks that some of 
this balance should be made available for 
essential industrial equipment and modern- 
isation. 

* * * 

A company for the grouping of the steel 
industry to facilitate the recovery and develop- 
ment of production has been constituted with 
a capital of 120 million francs. Its object is to 
assist in the financing of steel enterprises which 
have suffered from war damage or occupation, 
or which wish to modernise or extend installa- 
tions. In addition, special organisations will 
be set up to procure equipment in the common 
interest of its members. The administrative 
council comprises Monsieur Aubrun, president 
of the Chambre Syndicale de la Siderurgie ; 


Monsieur Goldberger, of the Wendel Company ; 
Monsieur Marcel-Rene, director-general of the 
Acieries et Forges de Firminy ; Monsieur Porche, 
engineer for the blast-furnaces and steelworks 
of Denain; and Monsieur Walckenaer, presi- 
dent-director general of the Normandy Metal- 
lurgical Company. 


Notes and 





Memoranda 


——_@—_—_——_ 


Rail and Road 


Roap Experts’ Visir to SWEDEN.—A party of 
highway experts, headed by Lord Sandhurst, 
vice-chairman of the House of Lords Roads Group 
and chairman of the British Road Federation, 
left London by air on September 28th, on a visit 
to Stockholm, at the invitation of the Swedish 
Government. The purpose of the delegation is 
to study Swedish methods of road design an 
construction, with particular reference to the road 
accident problem. The British Road Federation 
will subsequently publish a full report of the 
investigation, which will be forwarded to the 
Minister of Transport and be made available to 
all local authorities. Consultations have already 
been held with Swedish Government officials, 
who have now returned to Sweden after investi- 
gating conditions in this country. 


G.W.R. Eventna Ciasses.—Employees of the 
Great Western Railway will be able to attend free 
evening classes which are being organised by the 
company during the autumn and winter months. 
Classes, which were suspended during the war, will 
be held throughout the G.W.R. system in signalling, 
permanent way maintenance, station accountancy, 
goods rates and station working, and salesmanship. 
At Cardiff lectures will be given on dock manage- 
ment and operation. In addition, a course of 
lectures on railway subjects will be given at the 
London School of Economics to enable students to 
sit for the Institute of Transport examinations. 
Classes are to be held in the chief centres of the 
railway, while at Paddington instruction is given 
with the aid of a model railway, the signalling 
installation of which has just been modernised so as 
to embrace recent signalling improvements. 


Air and Water 


CHINESE SHIPPING.—Recent reports indicate that 
shipping concerns in Shanghai have placed orders 
in the U.S.A. for sixty ships ranging from 500 to 
5000 tons. Twenty of these vessels have already 
been delivered and the remaining forty are expected 
to reach Shanghai shortly. 


THe Port or Lonpon.—The thirty-seventh 
annual report of the Port of London Authority, 
covering the year ended March 31st, last, shows 
that the net register tonnage of shipping, foreign 
and coastwise, which used the wet dock accom- 
modation, was 19,573,192 tons, compared with 
29,702,150 tons in the preceding year and 34,713,344 
tons in the year ended March 31st, 1939. Shipping 
entering the dry docks of the P.L.A. in the year 
ended March 3lst, 1946, was 1,891,472 tons 
gross. 


FLoaTiInc Dock ror StockHoLM.—A floating 
dock, constructed for Aktiebolaget Finnboda Varf, 
Stockholm, by the Furness Shipbuilding Company, 
Ltd., was launched at the Haverton Hill Ship- 
yard on September 23rd. The dock is of the 
sectional box type and has been constructed 
to the designs of Messrs. Clark & Standfield, 
London. As launched, it comprises six sections, 
having the following leading features: lifti 
capacity, 7500 tons; length overall, 468ft 
Yin; breadth overall, 100ft; clear breadth inside 
for docking, 78ft; depth of pontoons, 10ft 6in ; 
total depth of dock, 42ft. A further section of the 
dock has been fabricated by the builders and will 
be erected, launched and towed to Stockholm 
next year. When the seventh section has been 
added to the dock, the overall length will become 
568 feet and the lifting capacity will be increased 
to 9000 tons. 


THE SEVERN BrIDGE.—A public inquiry into the 
Severn bridge scheme took place in Bristol on 
September 24th and 25th. It was conducted by 
Mr. E. C. P. Lascelles. Outlining the scheme, 
particulars of which were given in our issue of 
September 20th, Mr. H. E. Aldington, chief engineer 
to the Ministry of Transport, said that the primary 
objective of the bridge was to aid the industrial 
development of South Wales. It would also form 
@ vital link in the programme for the trunk roads 
of Britain. Tied up with the question of the new 
bridge, the Ministry of Transport had in mind other 
improvements, including a bypass road around 
Newport, roads bypassing Cardiff, going towards 
Pyle and Bridgend and on to Port Talbot, and a new 
entrance road into Swansea. 
scheme, Mr. Aldington added, would be to bring 
Bristol and Bath and Newport, Cardiff and Swansea 
into closer contact with each other, the road distance 





being reduced by as much as 50 miles. 


One result of the}i 


Miscellanea 

Iron AND STEEL OrpER.—An Order increasing 
the maximum prices for gate channels, barbed 
wire and certain rainwater and soil pipes and gutters 
has been made by the Minister of Supply, and came 
into force on September 19th. It is known as the 
Control of Iron and Steel (No. 53) Order, and may 
be obtained from H.M. Stationery Office, Kingsway, 


d| W.C.2, price 1d. 


CANADIAN IRON AND STEEL PRopUcTION.—Pig 
iron production in Canada in the month of June 
totalled 129,890 net tons, or 56-2 per cent of the 
total rated capacity. It is stated to be the lowest 
monthly output figure since 1940. In the first six 
months of this year, 876,023 net tons of pig iron 
were produced in Canada, compared with 941,963 
net tons in the first half of 1945. There was also a 
decline in the output of steel ingots and castings 
in Canada in June, the figure being 214,861 net 
tons, or 71-1 per cent of capacity, compared with 
259,626 net tons in May. In the first six months 
of this year production of steel ingots and castings 
amounted to 1,449,639 net tons, compared with 
1,517,966 net tons in the corresponding period of 
1945. 


RvusBBER DELEGATION TO U.S.A.—A small party 
of officials, and a representative of the Rubber 
Growers’ Association, are visiting the U.S.A. for 
discussions with the appropriate U.S.A. authorities 
in Washington on the present rubber situation in 
the light of the agreement between the United 
Kingdom and U.S.A. reached last June. The party 
includes :—Mr. R. D. Fennelly, Under-Secretary, 
Raw Materials Department, Board of Trade; Sir 
Gerard Clauson, Assistant Under-Secretary of State, 
Colonial Office; Mr. R. L. Hall, Raw Materials 
Department, Board of Trade; and Mr. F. D. 
Ascoli, Chairman, Rubber Growers’ Association. 
Sir Oliver Goonetilleke, Financial Secretary, Ceylon 
Government, will also participate in these dis- 
cussions. 


Prices or ALUMINIUM PRopuctTs.—The British 
Aluminium Company, Ltd., announces that, owing 
to the increase in the price of virgin aluminium 
which became effective on September 9th, and to 
further increases in production costs, which have 
taken place during recent months, prices for raw 
and fabricated aluminium products have had to be 
adjusted accordingly. The new prices apply to all 
materials despatched on and after the following 
dates: virgin aluminium alloy ingots, virgin 
aluminium hardeners, pure aluminium and alumi- 
nium rolling slabs, extrusion billets and wirebars, 
September 16th; and sheet, coiled strip and circles, 
extrusions, drawn sections, tubing and wire, 
hot rolled rod, slugs, &c., in pure aluminium, 
aluminium-manganese (B.A.60) alloy, and certain 
other alloys, October 14th. 

INDUSTRIAL DEsicn.—A conference on industrial 
design, organised by the Council of Industrial 
Design and the Federation of British Industries, 
was held in London on Thursday and Friday of 
last week. Sir Thomas Barlow, Chairman of the 
Council of Industrial Design, presided. In the 
course of his address to the delegates Sir Thomas 
said that there were a good many big industries in 





ing | Britain which would no longer be able to count for 


long-term purposes upon finding ready markets 
abroad for plain standard qualities of goods. He 
profoundly hoped that the abnormal conditions of 
the present day would not blind manufacturers to 
the real facts until it was too late for them to adopt 
sound long-term policies. As a matter of hard 
business fact, he considered design to be the master 
key to success in the export drive. 


ELEectTRIcaL EQUIPMENT PooL.—Arrangements 
were made at the beginning of the year for the 
dispersal of the national wartime pool of spare 
electrical equipment, and the Central Electricity 
Board, which is disposing of the plant and stores 
buildings in accordance with the provisions of the 
Civil Defence Act, 1939, has now realised a sum of 
over £720,000. A considerable proportion of the 
equipment has been acquired by electricity supply 
undertakers in this country and a larger proportion 
by overseas buyers, mainly through the agency of 
U.N.R.R.A. The approximate value of the sales to 
foreign countries, including Poland, Yugoslavia, 
China, France, Spain, Belgium and Palestine, 
exceeds £460,000, while sales in Great Britain 
account for over £250,000, which includes some 
£90,000 in respect of a number of the stores build- 
s. The remaining items in the pool which are 
still available for purchase include a quantity of 
transformers from 5 MVA to 20 MVA, together 





with a quantity of 11-kV switchgear and some 11-kV 
cables. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association of Special Libraries and Information Bureaux 
Friday, Oct. 18th.—NorTHERN BRrancu Hornby 
L ibrary, William Brown Street, Liverpool, 3. 
“Information Service and the Export Trade,” 

A. B, Agard Evans. 3 p.m. 


British Interplanetary Society 
Saturday, Oct. 5th.—St. Martin’s Technical School, 
Charing Cross Road, W.C.2. ‘* The Challenge of the 
Spaceship,” A. C. Clarke. 6 p.m. 
Chemical Engineering Group 
Friday, Oct. 11th.—Geological Society, Burlington House, 
Piccadilly, Ww... = hemical Engineering i in the Tar 
Industry,” R. Scott. 5.30 p.m. 
Chemical Society 
17th. —Burlington House, Piccadilly, 
** Pyrazine Derivatives,” R. A. Baxter, G. T. 
Newbold and F. 8. Spring; “‘ Researches on Acety- 
lenic Compounds. Acetylenic Hydroxy-Acids and 
their Reactions,” L. J. Haynes, E. R. H. Jones and 
M. C. Whiting. 7.30 p.m.—SHEFFIELD SECTION : 


Thursday, Oct. 
W.1. 


The University, Western Bank, Sheffield. ‘* The 
Principles and Applications of Polarography,” 
Professor Jaroslav Heyrovsky. 2.30 p.m. and 


6 p.m.—SouTHAaMPTON SEcTION : Municipal College, 
Portsmouth. ‘‘ Chemical es sme of Work on Atomic 
Fission,’’ H. J. Emeleus. 7 p.m, 
Diesel Engine Users Association 
Thursday, Oct. 17th. —Caxton Hall, Westminster, S.W.1. 
‘* Filtration,” C. G. Vokes. 2.30 p.m. : 
Engineers’ Guild 
Wednesday, Oct. 9th.—Royal Society of Arts, 6, John 
Adam Street, Adelphi, W.C.2. ‘“‘ The Registration 
of Professional Engineers,” C. L. Champion. 7 p.m. 
Illuminating Engineering Society 
Tuesday, Oct. 8th—School of Hygiene and Tropical 


Medicine, Keppel Street, W.C.1. Presidential 
Address, J. S. Dow. 6 p.m. 

Friday, Oct. 11th.—BirMINGHAM CENTRE: Imperial 
Hotel, Temple Street, Birmingham. Chairman’s 
Address, R. Mackenzie. 6 p.m. 


Institute of British Foundrymen 

Saturday, Oct. 12th.—W. Ripinc Brancu: 1, Mannville 
Terrace, Bradford. Presidential Address, D. W. 
Hammond. 5 p.m.— BURNLEY Section : Technical 
School, Accrington. Film, ‘‘The Production of 
High-Quality Steel.”” 6.30 p.m.—-ScorrisH BRANCH: 
Royal Technical College, Glasgow. Presidential 
Address, T. Shanks; paper, “The Influence of 
Design and Patternmaking on Foundry Technique 
and the Development of Competitive Methods of 
Production of High-Duty Castings,’’ T. H. Sneddon. 
3 p.m. 

Institute of Economic Engineering 
Friday, Oct. 11th.—Cowdray Hall, Henrietta Place, W.1. 
‘My Visit to Germany: Investigation of Time 
Study and Motion Study Developments on the 
Continent,” Professor Meyenberg. 7 p.m. 
Institute of Fuel 

Tuesday, Oct. 8th.—Central Hall, Westminster, S.W.1. 

Melchett Lecture by Sir James Chadwick. 6 p.m. 
Institute of Marine Engineers 

Tuesday, Oct. 8th.—85, The Minories, E.C.3. ‘* Notes on 
Steam Jet peo for Marine Purposes,’’ W. 
Sampson. 5.30 

Wednesday, Oct. “Leth! “Paddington Technical Institute, 
Saltram Crescent, W.9. ‘* Quality Control,” A. G. 
Tyler. 7 p.m. 

Institute of Road Transport Engineers, Ltd. 

To-day, Oct. 4th—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. Annual general meeting. 
5 p.m. 

Institute of Transport 

Monday, Oct. 14th.—Inst. of Electrical Enginee rs, Savoy 
Place, W.C.2. Presidential Address, ‘‘ Road Passen- 
ger Transport,” R. Stuart Pilcher. 5.30 p.m. 


Institution of Automobile Engineers 

Tuesday, Oct. 8th.—COVENTRY CENTRE: Geisha Café, 
Hertford Street, Coventry. ‘‘ Noise and the Motor- 
Cycle,’ D. W. Munro. 7 p.m. 

Tuesday, Oct. 15th.—CovENTRY GRADUATES : Geisha 
Café, Hertford Street, Coventry. ‘‘ Applic ation of 
Hydraulic Power Systems to Heavy Vehicles,” F. G 
Parnell. 7 p.m. 

Thursday, Oct. 17th.—WESTERN CENTRE : 
Bristol. Annual general meeting. 

Institution of Chemical Engineers 

Tuesday, Oct. 8th.—Geological Society, Burlington House, 
Piccadilly, W.1. ‘‘ The Removal of Phenols from 
Gasworks Ammoniacal Liquor,” D. G. Murdoch and 
and M. Cuckney. 5.30 p.m. 

Institution of Civil Engineers 

Thursday, Oct. 1\0th— BIRMINGHAM Assoc.: James Watt 

Memorial Inst., Great Charles Street, Birmingham. 


Grand Hotel, 
7 p.m. 


** Some Descriptions and Uses of Excavating Plant,”’ 


Institution of Electrical Engineers 
Monday, Oct. 7th—MERSEY AND N. Waters CENTRE 
Liverpool Royal Institution, Colquitt Street, Liver- 
pool. ‘‘Some Aspects of Railw. ay Electrification in 
Great Britain,” R. Varley. 6 p.m. 


Tuesday, Oct. 8th.—ScotTtisH CENTRE: Royal Technical 


College, George Street, Glasgow, ©.1. Chairman’s 
Address, P. Philip. 6.15 p.m. N. MipLanp 
CENTRE: Corporation Electricity Department, 


Whitehall Road, Leeds. Chairman’s Address, A. G, 
Connell. 6 p.m. 

Wednesday, Oct. 9th.—Ravio Section: Savoy Place, 
Victoria Embankment, W.C.2. Chairman’s Address, 
Prof. Willis Jackson. 5.30 p.m. 

Wednesday, Oct. 16th.—TRANSMISSION SECTION : 

lace, Victoria Embankment, W.C.2. 

Address, J. Andrew Lee, 5.30 p.m. 

Thursday, Oct. 17th.—INSTALLATIONS SECTION: Savoy 
Place, Victoria Embankment, W.C.2.  Chairman’s 
Address, J. F. Shipley. 5.30 p.m. 


Institution of Mechanical Engineers 

Saturday, Oct. 5th.—N. EasTERN GRADUATES: The Gas 
Show-rooms, Grainger Street, Newcastle-on-Tyne. 
‘*Some Problems Encountered in the Design of the 
High- ‘Speed Wind Tunnel Balance, R.A.E., Farn- 
borough,”’ F. N. Kirby. 2.30 p.m. 

Monday, Oct. 7th.—N. EasTERN BraNncu : Mining Insti- 
tute, Neville Hall, Newcastle-on-Tyne. ‘The 
Prospects of the Steam Cycle in the Central Power 
Station,” G. H. Martin. 6 p.m. 

Tuesday, Oct. 8th.—S. Wares Brancn: South Wales 
Institute of Engineers, Park Place, Cardiff. ‘‘Mecha- 
nical Handling in the Melting Shop (Open-Hearth 
Furnaces), J. 5S. Venables. 6 p.m. 

Thursday, Oct. 17th.—Dorchester Hotel, Park Lane, W.}. 
Annual dinner. 7 p.m.—YORKSHIRE BRANCH: 
Royal Victoria Station Hotel, Sheffield. ‘‘ Some 
Aspects of the Ventilation of Factories,’’ R. Poole. 


Savoy 
Chairman’s 


/ p.m. 
Friday, Oct. 

S.W.1. 

5.30 p.m. 

Institution of Mining and Metallurgy 
Thursday, Oct. 17th.—Burlington House, Piccadilly, W.1. 
‘Anglo-American Magnesium Production,’ . 

Teed; and ‘An Experimental Investigation of the 

Effects of High Temperatures on the Efficiency of 

Workers in Deep Mines,” A. Caplan and J. K. 

Lindsay. 5p.m. 

Institution of Post Office Electrical Engiaeers 
Monday. Oct. 7th.—Institution of Electrical Engineers, 
Savoy Place, W.C.2. ‘“* Piezo-Electric Quartz and 
its Use in Telecommunications,” C. T. Booth and 
J. L. Creighton. 5 p.m. 


Institution of Production Engineers 

Monday, Oct. 7th.— YORKSHIRE SECTION: Hotel Metro- 

ole, Leeds. ‘“‘ Dielectric and Induction Heating,” 

c. May. 7 p.m. 

Tuesday, Oct. 8th.—DeErBy Sus-Section: Art School, 
Green Lane, Derby. ‘‘ Power Samas Accounting 
Machines,” F. G. England. 6.45 p.m. 

Wednesday, Oct. 9th.—LuTON AND DistTRIcT SECTION : 
Central Library, Luton. ‘‘ The Rubber Bolster and 
its Application,” G. H. Parlor. 7 p.m. 

Friday, Oct. 11th.—MaNCHESTER SECTION: Mechanics’ 

Institute, Crewe. ‘‘ Machine Tool User’s Diffi- 

culties,” H. Porter. 7.15 p.m. N., EasTERN Sec- 

TION: Technical College, Sunderland. ‘* Manage- 

ment and Production Technique Applied to the 


18th.—Storey’s Gate, St. 


James’s Park, 
Presidential Address, O. V. 


S. Bulleid. 


Small Engineering Industries,” Mann. 
6.30 p.m. N. Eastern GrapvuaTes: Neville 
Hall Mining Institution, Newcastle-upon-Tyne. 
Film evening. 6.30 p.m. 


Thursday, Oct. 17th.—Gtascow Section: Institution 
of Engineers and Shipbuilders in Scotland, 39, 
Elmbank Crescent, Glasgow, C.2. “‘A Report on 
Management Methods,” L, Clayton. 7.30 p.m. 
Friday, Oct. 18th.—WersTERN SECTION: Grand Hotel, 
Bristol. ‘Observations and Views on Heavy 
German Industries,’ H. P. Budgen. 6.45 p.m.— 
E. Counties Section: Electric House, Ipswich. 
“Surface Finish in Practice,” D. F. Galloway. 
7.15 p.m. 

Junior Institution of Engineers 
To-day, Oct. 4th.—39, Victoria Street, S.W.1. ‘‘ Low 
Temperature Insulation.”” A.Cooper. 6.30 p.m. 
WeEsTERN Group: Merchant Venturers Technical 
College, Unity Street, Bristol. Annual general 
meeting. 7.30 p.m. 
Friday, Oct. 11th.—39, Victoria Street, S.W.1. ‘‘ Engi- 
neering Aspects of Atomic Energy.” H. Chatley. 
6.30 p.m. 
Monday, Oct. 14th—_N. WestERN SectIon: Manchester 
Geographical Society 16, St. Mary’s Parsonage, 
Manchester. “Light and Colour.” L. H. A. Carr. 
7 p.m. 
stuleuien: Oct. 16th.—SHEFFIELD Section: Lecture 
Room, Leeds University. ‘‘Steel and the Engi- 


neer.”” A. Roebuck. 7 p.m. 
Friday, Oct. 18th.—39, Victoria Street, S.W.1. ‘* Atmos- 
pheric Railways.” L. P. Walter. 6.30 p.m. 


SHEFFIELD SECTION: Metallurgical Club, West 
Street, Sheffield. ‘‘The Schneider Air Contests.” 
E. Scott. 7 p.m. 

Keighley Association of Engineers 
To-day, Oct. 4th—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘ Modern Machine Tool Prac- 
tice.” T. P. N. Burness. 7.30 p.m, 


Manchester Association of Engineers 


Friday, Oct. 11th.—Engineers’ Club, Albert Square, 
Manchester. Presidential Address, O. Rendell. 
6.45 p.m. 


Manchester Geological and Mining Society 
Tuesday, Oct. 8th.—Engineers’ Club, Albert Square, 








Newcomen Society 


ton, S.W.7. “ Engineering i in Cornwall before 1775 ti, 
T. R. Harris. 5.30 p.m. 
Royal Aeronautical Society 

Wednesday, Oct. 9th.—Inst. of Civil Engineers, Great 
George Street, S.W.1. “A Critical Review of 
German Research on High-Speed Air Flow,” R. 
Smelt. 6 p.m. 

Royal Statistical Society 

To-day, Oct. 4th.—Lonpon Group: E.L.M.A. Lighting 
Service Bureau, 2, Savoy Hill, W.C.2. ‘‘ Statistics 
in America,” M. Milbourn. 6.30 p.m. 

Sheffield Metallurgical Association 

Thursday, Oct. 10th.—ANALyYstis Group: Metallurgical 
Club, 198, West Street, Shetlield. ‘“* The Application 
of Absorptiometric Methods to Metallurgical Investi- 
gation,” EK. J. Vaughan. 7 p.m. 

Stephenson Locomotive Society 

Saturday, Oct. 5th.—ScorrtisH CentTRE : Cadoro Restau-. 
rant, Union Street, Glasgow. Annual general 
meeting. 3 p.m. 

Saturday, Oct. 12th.—N. EasTERN CENTRE: Central 
Methodist Church Hall, Ridley Place, Newcastle-on- 
Fa **Some Bury Locomotives,” L. G. Charlton. 


14th.—32, Russell Road, Kensington, 
**A Locomotive Story of the East Coast 
R. A. H. Wright. 7.15 p.m. 


6 p.m 
Monda vs "Oct 
W. 14. 


te 








Personal and Business 


Str Percy Hosart has been 
adviser to the Nuffield 


MaJor-GENERAL 
appointed military 
Organisation. 
CoLoneEt B. C. LocKHart-JERVIS has been elected 
a director of the Pearson and Knowles Coal and 
Iron Company, Ltd. 
Mr. JAMES E. MacLaren has been appointed 
managing director of B.S.A. Tools, Ltd., and its 
subsidiary companies. 
Mr. F. C. Lynam, technical manager, and Mr. 
E. C. F. Pash, sales manager, have been appointed 
to the board of the Airscrew Company, Ltd. 
THE SHEEPBRIDGE STOKES CENTRIFUGAL Cast- 
INGS Company, Ltd., announces that its telephone 
number has been changed to Chesterfield 5471. 
Lizut.-COLONEL W. R. 8S. Hopason has now been 
released from military service and has resumed his 
duties as manager of the Lead Industries Develop- 
ment Council. 
Dr. A. L. Norspury has resigned from the 
Ministry of Supply in order to join Arthur J. Harris 
and Co., Ltd., and their associate Dehydrators, 
Ltd., Liverpool, as technical director. 
THe Hititsipe Founpry and ENGINEERING 
Company (Cupar), Ltd., has taken over Abertay 
Works, Tayport, for the purpose of expanding its 
boiler plating, welding and ironfounding activities, 
THE COGHLAN STEEL AND [RON Company, Ltd., 
Leeds, has opened an office at 38, Victoria Street, 
Westminster, S.W.1 (telephone, Abbey 3961), to 
deal with its business in London and the Southern 
and Eastern Counties. 
THe NoRTHERN ALUMINIUM COMPANY announces 
the following appointments:—Mr. E. V. Hill, 
general sales manager; Mr. T. E. Nixon, London 
oftice manager; Mr. J. H. Mays, manager of the 
technical development department. 
Suuzer Bros. (L o Ltd., announces that 
Mr. 8S. H. Ormerod, Woodfield Road, Redland, 
Bristol (telephone, "Bristol 36704), has been 
appointed district manager for Gloucestershire, 
Wiltshire, Somerset, Dorset, Devon and Cornwall. 
THE STEEL BAND CONVEYOR AND ENGINEERING 
Company, Ltd., announces the retirement of Mr. 
W. H. Allen, who has served as managing director 
for twenty-five years. Mr. Ernest Bealing, M.I. 
Mech. E., has been appointed a director and general 
manager of the company. 
Park Roya. Coacuworks, Ltd., announces that 
an agreement has been made whereby the Hyderabad 
Allwyn Metal Works, Ltd., will represent it in the 
territories of India, Ceylon and Burma, and will 
manufacture bus bodies and parts of Park Royal 
design, adapted to suit the special conditions in 
these territories. 
Mr. C. J. Knicut has retired from his position as 
managing director of the Hoyt Metal Company of 
Great Britain, Ltd., after thirty-four years’ service 
with the company. He remains a director. Mr. J. 
Campbell Hart has been appointed managing 
director, and Mr. Charles V. Bone, secretary to 
the company, has been appointed to the board. 
Dr. P. DuNSHEATH, C.B.E., M.A. (Cantab), 
D.Sc. (Eng.), relinquished his position as chief 
engineer of W. T. Henley’s Telegraph Works Com- 
pany, Ltd., on September 30th. His services will 
be retained as consulting engineer and he also 
retains a seat on the boards of the parent company 
and its subsidiaries. Dr. Dunsheath joined Henley’s 
in 1919 and was initially engaged on reorganjsing 
the company’s research department, being appointed 
research and technical manager in 1929, and chief 





Manchester. Annual general meeting. Presidential 





W. M. Stone. 


6 p.m. 





Address, R. R, Ellis, 3.15 p.1m. 








engineer in 1934. He was elected a director in 1937. 











Wednesday, Oct. 9th.—Science Museum, South Kensing. 
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A Seven-Day Journal 


Coal Industry Nationalisation Act 


THREE sets of regulations made by the 
Minister of Fuel and Power under the Coal 
industry Nationalisation Act were published 
on Monday, October 7th. One set, entitled 
“The Coal Industry Nationalisation (Options 
and Constitution of Compensation Units) Regu- 
lations,” requires every colliery concern, sub- 
sidiary, company and person which owned or 
used any of the assets as described in the Act, 
on January Ist, 1946, or which acquired or 
used them after that date, to submit to the 
Minister and to the National Coal Board a 
“statement of interests,” setting out full 
particulars of such assets, within three months 
of the coming into force of the Regulations— 
November Ist, 1946. The ‘‘statements of 
interests’? are to be made on forms specially 
provided for the purpose and obtainable at 
the Circulation Branch of the Ministry of Fuel 
and Power, 7, Millbank, 8.W.1. Interested 
parties are required to describe every asset 
concerned, how owned, used and acquired. 
Provision is made for these particulars to be 
brought up to date in the light of subsequent 
events so that the Minister will know what are 
the actual interests which may pass to the 
Board and in respect of which compensation 
is to be made. The Regulations lay down the 
procedure for the inclusion of the assets trans- 
ferred to the Board into units for the purpose 
of valuation for compensation. They also 
specify times within which notices and counter- 
notices are to be given in connection with the 
exercise of options, and set out various forms 
of notice for the purpose. Twenty-one valua- 
tion districts are to be set up. Maps showing 
the boundaries are available for inspection at 
the head office of the Ministry of Fuel and 
Power and at its local offices. Another set of 
Regulations, entitled ‘‘The Coal Industry 
Nationalisation (Central Valuation Board) 
Regulations,” sets out the machinery for 
splitting up the global sum of £164,660,000 in 
respect of the assets transferred to the Board 
(having a ‘“‘ coal industry value ’’) amongst the 
twenty-one districts. A third set, ‘‘ The Coal 
Industry Nationalisation (Central Selling 
Schemes) Regulations,’”’ dealing with the wind- 
ing-up of the affairs of all central selling schemes 
as soon as possible after the primary vesting 
date, is also published. 


Fuel and the Future 


THE three-day conference under the title 
of ‘‘ Fuel and the Future,” opened at the West- 
minster Central Hall, London, on Tuesday 
morning, October 8th. The Conference has 
been organised by the Ministry of Fuel and 
Power, and its purpose was to describe and 
discuss fully new developments in the use of 
fuel. The proceedings on Tuesday were opened 
by Mr. Shinwell, the Minister of Fuel and Power, 
who said that it must be recognised that man- 
power in the coal-mining industry was declining 
and that there were limits to the relief which 
could be obtained by using oil for fuel instead of 
coal. The gas and electricity industries had 
not had sufficient opportunity to overtake war- 
time arrears of maintenance, and had not yet 
been able to make adequate provision for the 
increased loads that were being thrust upon 
them. In the case of electricity, Mr. Shinwell 
stated that the normal load was expected to be 
8 per cent greater this coming winter than it 
was last, and that the peak demand even at 
present was 15 to 20 per cent higher. A reduc- 
tion in consumption must therefore be sought, 
Mr. Shinwell continued, and the alternatives 
were to step up immediately our efforts to 
economise or to face in the depths of the coming 
winter a breakdown in supplies. Mr. Shinwell 
said that he was obliged to set a target for this 
economy effort and to ask for an all-round 
voluntary saving in consumption of at least 
10 per cent. This saving was needed in coal, 


home and in public and commercial under- 
takings. There was no intention to reduce the 
allocations of coal to domestic consumers, but, 
since their consumption of gas was 26 per cent 
higher in 1945 than in 1938 and an increase of 
65 per cent had taken place in electricity 
consumption, the Minister was confident that 
householders could and would respond to his 
appeal. In reference to his audience, which, 
he stated, was thoroughly fuel conscious, Mr. 
Shinwell said it would obviously be unwise to 
expect additional savings from those who have 
already co-operated fully in the fuel efficiency 
campaign. 


The Cunard White Star Liner 
* Queen Elizabeth” 


On Thursday, October 3rd, we were privi- 
leged to make a preliminary inspection of the 
Cunard White Star liner ‘“‘ Queen Elizabeth ” 
at Southampton, before she sailed for the Clyde 
to carry out her speed trials on the Arran 
measured mile. Over 2000 workmen were then 
still engaged in putting the final touches to the 
great work of converting the liner from a troop- 
ship to take her rightful place in maintaining 
the company’s Atlantic services between South- 
ampton and New York. She is scheduled to 
make her first sailing as a passenger liner 
from Southampton on Wednesday, October 
16th. Tribute must be paid to the technical 
stafis of John Brown and Co., Ltd., and John I. 
Thornycroft and Co., Ltd., and the many sub- 
contractors for the way in which the work of 
reconditioning the ship and her propelling 
machinery and the furnishing of the public 
rooms and accommodation has been carried 
through. On Monday, October 7th, the liner 
arrived in the Clyde under the command of 
Commodore Sir James Gordon Bisset, with 
Captain J. H. Wood as staff captain. The 
machinery is in charge of Mr. John Swanson, 
C.B.E., the chief engineer, who is assisted by 
close upon sixty engineer officers, twenty elec- 
tricians, and other staff and ratings, making 
some 220 in all. The Royal Party, including the 
Queen and Princess Elizabeth and Princess 
Margaret, were on board for the trials, which 
were run on the Arran mile in the Firth of 
Clyde. On the first run it is stated that the 
liner covered the measured mile in 2 min 1-3 sec, 
and on the second run, both in a northerly 
direction, the time was 2 min 1 sec. These 
times correspond to speeds of 29-71 and 29-75 
knots respectively. On the southward run 
the mile was covered at a speed of about 
30 knots, but this run was not officially 
recorded, owing to difficulty in observing the 
end mile-posts. It is officially known that no 
attempt was made to establish a new speed 
record, the object of the trials was rather, we 
are given to understand, to observe what 
speed could be attained with a pre-arranged 
machinery output of about 175,000 s.h.p. 


World Engineering Conference 


In a notice issued towards the end of last 
week by the International Technical Congress, 
it is stated that delegates to the Congress held 
in Paris from September 16th to 21st unani- 
mously adopted a resolution “‘to establish an 
international organisation under the name of 
World Engineering Conference, constituted 
under the French Law of July Ist, 1901, con- 
tinuing from the date of its legal establishment 
the existing organisation now known as Inter- 
national Technical Congress.” The objects of 
the Conference would be, it is stated, to prepare 
for the establishment of the future World 
Engineering Federation ; to assure, if need be, 
the holding of future International Engineering 
Congresses ; and to establish contact especially 
with the Economic Social Council of the United 
Nations Organisation and with U.N.E.S.C.O. 
A provisional board was appointed and Monsieur 
Antoine, Inspecteur Général & l’Electricité de 
France, was unanimously elected first President 


tutions represented by delegates at the Congress 
were the Institution of Structural Engineers, 
the Institution of Production Engineers, the 
Junior Institution of Engineers, the Society of 
Engineers, the Institution of Heating and 
Ventilating Engineers, and the Institution of 
Sanitary Engineers. The Institute of Marine 
Engineers and the Institution of Aeronautical 
Engineers sent ‘‘ observers”’ to the Congress. 
We understand that not all the delegates to 
the Congress were present when the above 
resolution was adopted and that the resolution 
still needs to be ratified by the Councils of the 
respective institutions. The International Tech- 
nical Congress informs us that it is circularising 
all engineering bodies in this country with the 
object of holding a joint meeting to discuss the 
matter in the near future. 


The Iron and Steel Board 


On Wednesday last week, October 2nd, the 
Minister of Supply announced that he had 
appointed Sir Wilfred Ayre to be the seventh 
member of the Iron and Steel Board. Sir 
Wilfred Ayre, who is fifty-six years of age, has 
had a long experience in the shipbuilding 
industry. He is chairman and managing 
director of the Burntisland Shipbuilding Com- 
pany, Ltd., of Burntisland, Fifeshire, and a 
director of R. and W. Hawthorn, Leslie and 
Co., Ltd., of St. Peter’s Works, Newcastle-on- 
Tyne and Hebburn-on-Tyne Shipyard. Sir 
Wilfred is also Chairman of the British Ship- 
building Research Association, a Past-President 
of the Shipbuilding Conference, and of the 
Institution of Engineers and Shipbuilders in 
Scotland. He is also a director of the National 
Bank of Scotland. In a Journal note of 
September 13th we gave the membership of 
the Board which was announced on September 
5th. The Iron and Steel Board has, it is stated, 
now taken over the functions previously carried 
out by the Iron and Steel Control, and the 
administration of the current Iron and Steel 
Control Orders. Mr. J. C. Carr has relinquished 
the post of Iron and Steel Controller. The address 
of the Iron and Steel Board is Bush House, 
South-West Wing, Strand, London, W.C.2, 
and its telephone number Temple Bar 2401. 


President of the Institution of 
Electrical Engineers 


A LINE with the pioneer days of the elec- 
trical industry was forged on Thursday, 
October 3rd, when Mr. V. Z. de Ferranti became 
President of the Institution of Electrical Engi- 
neers, the office held by his father, Dr. 8. Z. de 
Ferranti, in 1910. This is the first time in the 
history of the Institution that its Presidency 
has passed in turn from father to son, and there 
can be no higher tribute to a distinguished 
name that has been intimately associated with 
progress in electrical engineering since the 
birth of the industry. Mr. V. Z. de Ferranti’s 
Presidential Address is reported elsewhere in 
this issue. The retiring President, Dr. P. 
Dunsheath, held office during the first complete 
year of peace since 1939—an arduous task, ably 
discharged, for it was a year of immensely 
increased activity in the Institution’s. affairs. 
We learn that Dr. Dunsheath relinquished the 
position of chief engineer of W. T. Henley’s 
Telegraph Works Company, Ltd., on September 
30th. His association with the company will 
not, however, be severed, for Dr. Dunsheath’s 
services will be retained as consulting engineer, 
and he will retain a seat on the boards of the 
parent company and its subsidiaries, Henley’s 
(South Africa) Telegraph Works. Company, 
Ltd., Henley’s Tyre and Rubber Company, 
Ltd., and the Holborn Construction Company, 
Ltd. It will be recalled that Dr. Dunsheath 
joined Henley’s in 1919, and in the first place 
was engaged in reorganising the company’s 
research department. He was appointed 
research and technical manager in 1929, chief 
engineer in .1934 and was elected a director in 








gas and electricity, and must apply to all con- 
sumers, not only in industry, but also in the 





of the Conference. Amongst the British insti- 
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Present-Day Locomotive Working in 


Great 


Britain 


By 0. S. NOCK, BSc. 


No. I—THE L.N.E.R. 2-6-2 
ee continuing this survey of British locomo- 

tive operation, a minor change is necessary 
in the title. At the time the Great Western 
and L.M.S. journeys were made, war was 
still raging in Europe, and on the beaches 
of Teignmouth and Dawlish as we passed 
along there was still ample evidence that the 


danger of invasion had only lately passed 





“GREEN ARROW” CLASS 


the one occasion that I did strike a rough 
engine, on @ heavy and difficult turn, the 
crews handled the situation in so competent 
and resolute a manner that the train was 
worked to time throughout the journey. 

I have for special description a very fine 





old Great Northern and Great Eastern Joint 
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trip over the straight and level road of the 
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Fireman K. R. Beeby on the 2-6-2 engine 
“ No. 4838,” at March. Grey in every direc. 
tion and raining steadily, it rendered more 
difficult than usual the sharply curved start 
round the succession of junctions on to the 
Joint Line. We had a load of thirteen 
coaches, packed to repletion with passengers 
and luggage, so that the tare weight of 391 
tons was increased to a gross load of fully 
440 tons behind the tender. The leading 
dimensions and weight distribution of tlie 
“Green Arrow” class are shown in the 
diagram, Fig. 1. The valve gear is 
Walschaerts, with two sets only, and the 
well-known Gresley derived motion for the 
valves of the inside cylinder. The coal was 
reasonably good. The driver and fireman 
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FIG. 1—LEADING DIMENSIONS AND WEIGHT DIAGRAM FOR 


from our own country. But although the 
remaining journeys to be described in these 
articles have been made since VE day, the 
conditions of wartime remain, apart, of course 
from the risk of direct enemy action; in 
most parts of the country timetables remain 
largely unaltered, the volume of passenger 
traffic has increased, while the situation as 
regards the quality of coal and facilities for 
locomotive maintenance has grown, if any- 
thing, more acute than ever. In view of these 
circumstances, it is all the more pleasant 
to be able to set down so sustained a record 
of good performance, and as the extent of 
the survey grows, to note, all over the 
country, the persistent efforts of enginemen 
to regain lost time. 

In this connection, running conditions on 
the London and North-Eastern Railway are 
especially severe. At the outbreak of war, a 
general maximum speed limit of 60 m.p.h. 
was imposed all over the country. Later, to 
facilitate the making up of lost time wherever 
possible, this limit was relaxed to 75 m.p.h. 
on the Great Western, the L.M.S., and the 
Southern. On the L.N.E.R., however, the 
relaxation was never made, and so over the 
East Coast main line, which in pre-war days 
witnessed what was probably the fastest 
daily running in the whole of Great Britain, 
the general operating conditions were pro- 
foundly changed. The proved haulage capa- 
city of the 4-6-2 and 2-6-2 express locomo- 
tives was instead utilised in the working, 
single-handed, of train loads vastly in excess 
of pre-war standards ; indeed, in the early 
days of the war cases were recorded of 
twenty-five and twenty-six-coach trains taken 
unassisted by both “Pacifics” and the 
“Green Arrow ” 2-6-2s. 

By the courtesy of the running superin- 
tendents concerned, I have been privileged 
to make a most interesting series of footplate 
journeys on the 2-6-2 engines, and to see 
them at work under a variety of conditions 
in England and Scotland. The general 


Line, from March to Doncaster. This trip 
over the “Joint Line” was made on the 
through morning express from Colchester to 
York, by the courtesy of Messrs. L. P. Parker 
and G. A. Musgrave, locomotive running 
superintendents of the eastern and western 
sections of the southern area respectively. 
Like many similar trains, it is scheduled to 
make no very long runs without intermediate 
stops, and although the general character of 


“GREEN ARROW" 


CLASS LOCOMOTIVE 


were strange to this particular engine, as the 
duty is more frequently operated by one of 
the three-cylinder 4-6-0s of the ‘‘ Sandring- 
ham ” or “‘ B.17”’ class. At times of heavy 
traffic it is sometimes possible to allocate a 
more powerful engine, and with such a load 
as 440 tons, the use of a ‘‘ Green Arrow ”’ was 
fully justified on this occasion. 

Driver Barlow started ‘‘ No. 4838 ”’ (Fig. 2) 
in full forward gear, 65 per cent. cut-off, but 











Fic. 2—L.N.E.R. ENGINE 


the road is easy, there are various hindrances 
to running which combine with the relatively 
low speed limit to prevent any high start-to- 
stop average speeds. The approaches to 
March and Sleaford are sharply curved, and 
there is a severe intermediate slack at Black 
Carr Junction, 2? miles south of Doncaster, 
where this route joins the East Coast main 
line. Thus the booked running average for 
the 96-7 miles from March to Doncaster is 
no more than 40-7 m.p.h., inclusive of slow- 
ing down and accelerating from four inter- 
mediate stops. 

It was a typical wet summer morning 





standard of performance was good, and on 





when I joined Driver C. J. Barlow and 








No. 4838 IN PRE-WAR LIVERY 


despite careful handling, the engine slipped 
considerably on the greasy rails in negotiat- 
ing the curves from the station and out over 
Grassmoor Junction. Even when we were 
into the straight, there was no point in 
attempting rapid acceleration, for the engine 
was still inclined to slip. At a distance of 
1? miles out of March the valves were linked 
up to 15 per cent., but the regulator was not 
opened to the full until nearing Guyhirne, 
3°3 miles out. By that time we were doing 
49 m.p.h., and accelerating steadily on the 
dead level road. The action of the engine 
was beautifully smooth and quiet, and a mile 








farther on Barlow linked up further to 10 per 
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cent. Acceleration continued till we reached 
and sustained 61 m.p.h. All the time the 
regulator remained wide open, and, as usual 
with the ‘* Green Arrows ”’ under such con- 
ditions, there was practically no difference 
between the pressure in the boiler and that 
in the steam chest. The steaming was very 
free, and with the minimum of exertion 
Beeby had 210 lb. to 215 lb. per square inch 
showing in the gauges for the entire trip. 
He kept a fairly thin fire, though well banked 
up towards the back. It is always interesting 
on Gresley wide fire-box engines to see the 
‘“ wristy’’’ shots made by the firemen in 
getting the coal into the back corners. On 
account of the slow start from March, we 
took 8} min. to cover the first 3-3 miles to 
Guyhirne, but the 19-6-mile run to Spalding 
was, nevertheless, completed just inside the 
28 min. scheduled. 

The rain had cleared when we got the 
“ right-away ”’ on the next stage, and the 
start was altogether more brisk. Barlow had 
opened out to full regulator, and linked up to 












subsequent check prevented the display of 
any climbing ability on Nocton incline. 
Beyond Branston we came upon one of those 
charming scenes that are practically exclu- 
sive to footplate ‘‘ passengers.”’ Framed in 
the V of a deep wooded cutting, and still 
some 4 miles ahead, was the magnificent pile 
of Lincoln Cathedral, a picture strangely 
reminiscent of the first glimpse—again only 
from the footplate !—of Salisbury Cathedral, 
when approaching from the west. By that 
time “‘ No. 4838” had fully recovered from 
the slack and was spinning down the 1 in 400 
grade at 61 m.p.h. Despite adverse signals 
at Greetwell Junction, we completed the 
21-3 miles from Sleaford to Lincoln in just 
4 min. over the 32 min. booked. Our net 
time was 30 min. 

The driver had by this time fully taken 
the measure of this excellent engine, and from 
now onwards his general running position 
used no more than 7 per cent. cut-off, but 
always with an absolutely full open regulator. 


of coal empties was side-tracked, and through 
this check we lost some 8 min. in running. 
Otherwise we should have completed the 
21-2-mile run from Gainsborough to Don- 
caster in 29 min., and regained the 4 min. 
overtime spent in drawing up twice and 
entraining many more passengers at Gains- 
borough. Our net average speed of 44 m.p.h. 
over this last stage was a smart one, in view 
of the severe regular slowing at Black Carr 
Junction. The aggregate net running time 
from March showed an improvement of 
10 min. on booked times, and an average 
speed of 434 m.p.h. 

The use of so short a cut-off was of great 
interest. Generally it may be said that the 
usual running position for the Gresley three- 
cylinder engines is 15 per cent., and when 
easier steaming is required some closing of 
the regulator is made. I have seen certain 
engines of the “ A.4”’ streamlined “ Pacific” 
type pulled up to 12 per cent., on rare occa- 
sions, but nothing less. Engine “ No. 4838 ” 





Under these conditions there was no sus- 


was at the time of my trip stationed at Don- 






































60- rt 
s 
x= + te 
. : 
= 40} = 
B + ' 
s 
2 ° 
* 90 >—— Service Slack 
<— P.W. Slack ' 
7 - A. hus = 4. 4 
0 4 6 g 10 12 14 16 y a c % 
iles from Sleafor 
2 $ x a ee > ¥ ? 
FY 3 + N S RS é e & sv 
S Sy g * £ s&s S + 38 
Tez > Xx RN + G S > NV vA Ss 
Ve S & + 6S DS ¥ © cca s 
xs $ © $ , 3 - .¢ ©. $Y 
9 £ fs gs $2SSs8 
= Ss 
: : 
= 462) CL | 25? 400 |4 | 400 Lt 400 00 L 400 214 § t 
= .— ____ Regulator Full Open _ Ae Closed te Regulator Full Open | Closed . ah ea 
. | | | 3 








o 
/e 





2s 

o~ ot 
520+ f 520 
z ~~ 

S 10 Lisa 7 é 10 


we Regulator Full Open 


- 








‘ei 








0 





THE ENGINEER 


FiG. 3—LOCOMOTIVE WORKING: SLEAFORD TO LINCOLN 


15 per cent. no later than Spalding North 
Junction—less than 4 mile out—and at 
Gosberton, 5 miles from the start, where we 
were doing 56 m.p.h., he again linked up to 
10 per cent. The next 9 miles, entirely on 
the level, were covered at an average speed 
of 59 m.p.h., but the severe slack at Sleaford 
South Junction prevented our making a 
better time than 254 min. for the 19 miles 
from Spalding. This was, even so, 14 min. 
under schedule. The direct north-south 
track of the “‘ Joint Line ” makes an almost 
straight course some 1} miles east of Slea- 
ford, and north-bound trains calling at the 
station turn at the south junction on to the 
cross-country line from Boston to Notting- 
ham. In restarting, a further wide detour 
is necessary to regain the direct line at the 
north junction. The sharp curve makes for 
a slow start from the station itself, and then 
just as the engine is getting into its stride, 
there comes the dead slowing over the north 
junction, 2-4 miles from Sleaford Station. 
On rejoining the main line undulating 
gradients are soon experienced, and for 
2} miles north of Blankney the rise is quite 
pronounced at 1 in 200. It was extremely 
unfortunate that a temporary slack for 
permanent way work was in force on this 
stretch, for the driver took advantage of the 
slightly falling gradient past Digby to link 
up to the unusually short cut-off of 7 per 
cent. The working on this section is illus- 
trated in the diagram, Fig. 3, though the 





FiG. 4—LOCOMOTIVE 


picion of knocking or “ kick ”’ from the front 
end, and as might well be imagined the coal 
consumption was very low. For miles 
through this pleasant Lincolnshire country- 
side we travelled with a total absence of 
visible effort—the driver sitting over on the 
left-hand side of the cab quietly scanning the 
road ahead, the fireman with ample time to 
take his ease and point out numerous objects 
of interest along the route. Fig. 4 shows in 
diagrammatic form our running between 
Lincoln and Gainsborough, but perhaps the 
most remarkable exhibition was reserved for 
the final stage. After some very slight undu- 
lations, the road becomes dead level at Haxey, 
7-7 miles from Gainsborough, and continues 
thus for 54 miles. From an initial 15 per 
cent., Barlow had linked up to 6 per cent. 
cut-off at Walkeringham, 4-6 miles from the 
start, and under this condition of steaming 
speed settled down to a steady 56 m.p.h, 
on the level road. This speed represented 
an output of approximately 700 draw-bar 
horsepower, a companion performance to the 
equally striking 925 I.H.P. on 5 per cent. 
cut-off, recorded with one of the ‘‘ Con- 
verted Royal Scot” 4-6-0s of the L.MS. 
Railway. 

Although freight traffic was heavy, we 
had come through so far with very little 
delay, but as we approached the Doncaster 
district, matters were more congested. We 
were brought to a dead stand at Finningley, 
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WORKING: LINCOLN TO GAINSBOROUGH 


caster, and engaged in freight as well as 
passenger service. She had been out of the 
shops for about nine months since last over- 
haul, and her drab and travel-stained exterior 
bore little resemblance to the smart turnout 
pictured in Fig. 2, made from a photograph 
taken when she was new and painted in the 
pre-war passenger engine livery. Obviously 
the motion was in perfect order to permit of 
working so truly in accordance with the 
book, though from fairly extensive experience 
on the footplate I feel that very few drivers 
would have attempted it, no matter how 
*‘ sweet ’’ the action was. In the case of a 
locomotive such as ‘‘ No. 4838,”’ in first-class 
trim, it would be extremely interesting to 
make accurate tests of coal consumption on 
a stationary test plant, at, say, 60 m.p.h., 
working in the first case on a wide open 
regulator and the shortest possible cut-off 
and, by comparison, 18 or 20 per cent. cut-off 
and the regulator open only so far as required 
to maintain the prescribed speed and draw- 
bar horsepower. 

While in the neighbourhood of Doncaster 
the continuation of the run to York may be 
mentioned briefly. The load was increased 
to 475 tons gross, behind the tender, and so 
far as motive power is concerned the train 
was handed over from the Eastern to the 
Western Section of the Southern Area. The 
relieving engine was another “‘ Green Arrow,” 
No. 4808, in charge of a Grantham crew, 





14 miles from Gainsborough, while a train 


Driver Walton and Fireman Bond. This 
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train is normally booked to run over the East 
Coast main line north of Doncaster, covering 
the 32-2 miles to York non-stop in 43 min. 
But at times of heavy traffic an alternative 
path is scheduled, over the L.M.S. line from 
Shaftholme Junction to Knottingley and 
thence via the Sheffield-York main route of 
the L.N.E.R. The distance covered is only 
2} miles longer than via Selby, but the curves 
in the neighbourhood of Knottingley involve 
some very slow running, and the time allowed 
is 55 min. This procedure gives some relief 
on the East Coast main line, and also lessens 
the number of conflicting movements at 
Selby with cross-country trains from Leeds 
to Hull or Bridlington. 

On my trip we took the Knottingley route, 
and as our driver was not familiar with it we 
had a conductor driver with us on the foot- 
plate. ‘‘ No. 4808 ” proved also to be a good 
engine, though she was handled in more con- 
ventional style than “‘ No. 4838”; the run- 
ning position was 15 per cent. cut-off, with 
the regulator opened as required. There is 
little chance of making any sustained speed 
on this route ; we made a good start, acceler- 
ating to 50 m.p.h. on the level before slacking 
to 30 m.p.h. for the junction at Shaftholme, 
4-2 miles out; and then we recovered to 
almost 60 m.p.h. on the continuing level road 
to Womersley. Afterwards the regular 


Performance of ‘‘Green Arrow” Locomotives 



































these engines are not graduated, so that no 
readings of the approximate water con- 
sumption could be taken. The “Green 
Arrow ’’ design was based upon that of the 
“A.3” “ Pacifics,’ and the performance 
characteristics of the latter class are faith- 
fully reflected in the 2-6-2 engines. On trial 
between King’s Cross and Doncaster the 
** A.3s’ gave a coal rate of 3 Ib. per D.H.P.- 
hour, though, of course, this was recorded in 





pre-war days with fine-quality hard York. 
shire coal. 

In concluding these notes on the ‘‘ Green 
Arrows ”’ I have tabulated certain features of 
their work, where it has been possible to 
make reasonably accurate estimates of the 
draw-bar horsepower. With these wartime 
performances are included for comparison 
two on express goods trains which I recorded 
in 1937 with the pioneer engine of the class. 








St. Rose Bridge, Canada 
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d ipo war practically brought to a stop all 
but the most urgent bridge construction 
in the Province of Quebec, Canada, so that 
not until 1945 was it possible to commence 
fabrication of a badly needed bridge to 
replace a wooden structure across the River 
des Mille-Iles, on the highway to the north 
of Montreal. This highway is one of the main 
arteries leading to the Laurentian Mountains. 
The new St. Rose bridge, embracing 1550ft 
of continuous welded girders, is believed to be 
the largest continuous welded bridge in the 
world. It comprises fourteen spans from 
90ft to 126ft in length, symmetrically spaced 


Nl f 
Load | about and fixed at the central pier, and 
__, | eons | Speed) Steam | Caleu- | carried on expansion rollers at all other 
Engine | gross | (sus- Gradient} Cut- | chest | lated b 4 Th talk - aced 32ft t 
No. |behind| tained) off. | pres -H.P. | D6arings. — © girders are space ) apar’ 
tender sure and the 52ft Sin wide concrete deck is sup- 
a “Per | ported on transverse floor beams spaced 
; , | ort . uniformly at 9ft centres throughout the 
4838 | 440 | 56 | Leve 205 | 697 ‘are . 
4838 | 440 | 62 | Level | 10 | 210 | 860 | entire length of the bridge. 
4807 | 420 474 |1in 228} 30 | 175 | 1185* The deck provides a 42ft roadway and 4ft 
4807 | 420 | 19% | lin70 | 62 | 160 | 1020° | sidewalks, the roadway being designed to 
4771 | 620 | 32° |1in 200) 18 | 190 | 1063* ith ite = . : 
4771 | 700 | 62 | Level | 18 | 160 | 1370 | carry either two 25-ton or four 20-ton lorries 
_|___|Jabreast or, alternatively, 100 1b per square 
* Corrected for gradient. foot of uniform live load. Features of 


slacks to 15 m.p.h. at Knottingley, 30 m.p.h. 
at Ferrybridge, 40 m.p.h. at Burton Salmon, 
and a relaying slack to 30 m.p.h. near Church 
Fenton—all within a distance of 9 miles— 
considerably reduced our average speed. 
Despite this we passed Sherburn-in-Elmet, 
21-6 miles from Doncaster, in 33} min., and 
could have run the last 13 miles into York 
easily in 15 min. over what is a very fine and 
level road. But we were checked several 
times, and eventually were stopped by signal 
outside York, so that our total time from 
Doncaster, station to station, was 56} min. 
The efficacy of this alternative routing 
arrangement was shown in the approach to 
York; at Chaloners Whin Junction, where 
the main line is rejoined, we came abreast of 
the 9.40 a.m. express from London to Edin- 
burgh and ran neck and neck with it on a 
parallel track for some distance. Thus these 
two expresses from the South were able to 
approach York simultaneously, and arrive 
at adjacent platforms, without causing any 
delay to each other. 

The driver of ‘‘ No. 4808 ” had little chance 
of displaying the full capabilities of the engine 
on this awkward route. Several times we 
were approaching the 60 m.p.h. limit, and 
this speed was developed easily on 15 per 
cent. cut-off and about 160 1b. per square 
inch in the steam chest. This was good work 
with a load of 475 tons behind the tender, but 
was reminiscent of pre-war ‘‘ Green Arrow ” 
running with express goods trains rather 
than of their regular speed exploits between 
Doncaster and King’s Cross with the ‘‘ York- 
shire Pullman ” express, when peak speeds of 
90 m.p.h. were common in descending the 
bank from Stoke tunnel to Peterborough. 
The water gauges fitted to the tenders of 





interest are the ornamental fences and lamp 
standards, the deep concrete fascias masking 
the ends of floor beams and the absence of 
exposed girder stiffeners except directly over 
the piers. Some advantages inherent in the 
design are the freedom from intermediate 
expansion joints in the roadway and marked 
economy derived from the continuous welded 
construction. This method eliminates the 


necessity for duplicate pier members, floor 
A 


beams and sway bracing at each pier. 











further advantage is gained by utilising the 
concrete deck for lateral stiffness. 

The bridge deck rises on a vertical curve 
to a height of 8ft at the central pier, the top 
flanges of the girders being parallel to this 
curve, and the bottom flanges being arched 
to provide maximum possible clearance for 
the small pleasure craft using the river. The 
curved arches also add to the pleasing appear- 
ance of this bridge. 

The girders vary in length from 9ft at the 
central pier to 4ft 7in in the 90ft shore spans, 
and their 22in flange plates vary in thickness 
from 2?in to lin. Web plates, Zin thick, are 
used throughout, with heavy plate stiffeners 
over the bearings and only inside stiffeners at 
intermediate points. The girder bottom 
flanges are braced by knee brackets from 
every floor beam in the compression zone and 
alternate floor beams elsewhere. Over the 
piers the floor beams are deep, welded, girder 
sections also proportioned to act as brace 
frames adequate for all lateral forces. No 
permanent top or bottom laterals were pro- 
vided, the concrete deck being calculated to 
resist all lateral wind loads, but light tempo- 
rary diagonals, installed for aligning the 
girders during erection, were removed after 
the concrete deck had been poured. 

At the abutments flush roadway expansion 
joints of the overlapping finger type provide 
for a total movement of 9-7in for half of the 
bridge, equivalent to a temperature range 
from —40 deg. to 120 deg. Fah. for a length 
of 775ft. Each half of the expansion joint is 
heavily anchored into the adjoining concrete 
to resist tension in the event of a sudden 
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freeze-up when ice formation might other- 
wise cause trouble. 

The pier members which support the 
virders are provided with disc bearings for 
equalising the loads and have rollers varying 
from 5zin to 68in in diameter. The rollers 
are mounted in completely enclosed roller 
nests and the direction of their motion is 
positively controlled by pintles set in the 
shoe and bed-plates and engaging the centre 
roller, the whole assembly being readily 
accessible for inspection. 

All piers and abutments were carried to 
rock or were supported on heavy steel H 
beam piles driven to rock. The rock consists 
of limestone or shale with an overburden 
varying from nothing to 40ft of unstable 
Leda clay at the north abutment. Open 
cofferdams of steel sheet piling were 
used in the construction of all piers, the 
piling being later burned off 3ft below water 
level. The cofferdams were completely 
unwatered for the pouring of the concrete. 

In the field, erection was from south to 
north, using a stiffleg derrick traveller and 
an adjustable portable steel bent for support- 
ing the central girder sections of each span 
until the pier sections were landed. Material 
for the south half of the bridge was trans- 
ported over a narrow-gauge service track 
laid on the deck and then later to allow 
pouring of the concrete deck to commence, 
all material was conveyed to the head end on 
scows. 

Girder sections were assembled, relying 
entirely on the pinned erection splices for 
accuracy of alignment, since it was imprac- 
tical to calculate in advance the correct 
elevation of the partially strained members. 
Levels taken after seven spans had been 
erected, and subsequent readings, indicated 
an extreme error in elevation of gin in the 
first span and less than 2in in any other. 

Field welding was commenced after the 
third span had been assembled and through- 
out all subsequent operations was kept three 
spans behind the erection traveller. All 
welding was done by qualified operators 
working from scaffolds designed to 
allow maximum freedom of motion and 
accessibility. 

The total weight of structural steel in the 


lineal foot of bridge, exclusive of hand rails 
and lamp standards. C.E.S.A. Specifications 
for highway bridges and for welding were 
adopted throughout for the design, fabrication 
and erection. 

The St. Rose bridge was built by and for 
the Department of Public Works of the 
Province of Quebec. The Dufresne Engi- 
neering Company, Ltd., of Montreal, acted 





as agents for the Province and as such were 
general contractors of the project, responsible 
for the general design and construction. The 
Dominion Bridge Company, Ltd., co-operated 
in the design of the structural steel and were 
responsible for its fabrication and erection. 
Messrs. Bauline and Leonard, of Montreal, 
were retained as consulting engineers by the 
Department. 











MYHIRTY-SLX years ago my father placed 
before the members of this Institution 
a scheme for the complete utilisation of 
the energy in all the coal available for home 
consumption in the form of electricity. 
His proposition was that wherever coal 
or gas was used for the production df heat 
or power, everything for which it was 
used would be better done when electricity 
was the medium of application, and I see 
no reason to depart from that expression 
of faith. Most members of The Institution 
spend their lives trying to bring about 
this event. 
He spoke particularly of coal conservation, 
home-grown food and the better utilisation 
of our labour. All these subjects have 
an up-to-date ring about them, as they 
have been forced upon the attention, not 
only of engineers, but also of the whole 
public, as a result of the two wars which 
have occurred since that time. It was 
felt that these three objects could be attained 
by the conversion into electricity of the whole 
of the coal used for heat and power, and the 
recovery of its by-products at a compara- 
tively small number of electricity-producing 
stations. The use of electricity was visua- 
lised for such purposes as lighting, cooking, 
power, traction, metallurgical and chemical 
processes, railway electrification, manufac- 
ture of pig-iron with electric smelting fur- 
naces, steel making, foundry work in both 
iron and steel, heating of steel for rolling, 





bridge is 1180 tons, representing 1520 Ib per 
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forging and annealing, and the manufacture 





Electrification” 
By V. Z. de FERRANTI 


of aluminium. It must be remembered 
that at the time at which he spoke, less 
than one per cent of all the coal used in 
the country was turned into electricity by 
public authorities. 

Reading his Address to-day reminds one 
of the unchanging object and the continuous 
and increasing efforts which have been 
made to fulfil this programme. 

Let us consider, first what were the 
estimated requirements, secondly how far 
we have got to-day, and, thirdly, how long 
it will be before the completion of the 
plan. He took as his basis the 150 million 
tons of coal then being used in the country, 
and estimated that the efficiency of utilisation 
was so low that the same usefulness could 
be obtained by converting 60 million tons 
of coal into electricity and applying it to 
our needs, thus giving, not only a saving 
of 90 million tons of coal, but also the 
diversion to more useful tasks of a vast 
army of workers who were employed in 
cleaning up the dirt that was produced 
by the methods then employed in using 
coal, and the prevention of the desolation 
of large parts of the country, particularly 
where coal with a high sulphur content 
was used. To bring this about, he estimated 
that an efficiency of conversion of 25 per 
cent would be required, giving a production 
of 131,400 million kWh by means of 25 
million kW of plant (31 million, allowing 
20 per cent stand-by per plant) working 
at a 60 per cent load factor, this plant to be 
concentrated in about 100 stations spread 
about the country, their positions being 
largely controlled by facilities for obtaining 
the coal and water locally, or the possibility 
of carrying the coal cheaply, near to the 
centres of demand. 

Let us look at the position to-day and 
see how far we have gone along the road 
marked out for us. First, so far as efficiency 
is concerned, the target has already been 
reached in individual cases—but not in 
the average for the country—as thermal 
efficiencies of the order of 30 per cent, 
based on energy sent out, have been attained, 
and this has made possible great strides 
towards our goal. 

Whenever any individual application of 
electricity for a new use is advanced, there 
always seem to be innumerable reasons 
why it should not be used, but when we 
come to look at the total supply of elec- 
tricity in this country, we find that slowly 
but surely electricity is becoming a universal 
means of application. 

At the present day 25 million tons of 
coal per annum are turned into electricity, 
or over 40 per cent of the target, though 
this is only 12 per cent of the coal available, 
reminding us that considerably more energy 
is being used in one form or another than 





* Inaugural Address on becoming President., Institu- 
tion of Electrical Engineers, October 3rd. Abstract. 
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in 1910. Turning to electricity generated 
and sold to consumers, we find that the 
figures are 38 and 32 thousand million 
kWh, or 24 per cent of the target. Plant 
installed has reached a figure of 12 million 
kW. 

I find myself reiterating the words, 
“* What interests most members is the ques- 
tion of how long it is likely to be before 
the all-electric idea becomes possible.” 
Figs. 1-4, dealing with efficiency, coal, 
units and plant, may give some answer 
to this question. Fig. 1, for which I am 
indebted to Mr. Baumann, shows how the 
quantity of coal per kWh generated in this 
country has dropped from 3-11 Ib in 1922 
to 1-377 lb in 1938, with a resulting saving, 
due to improvements effected over the period, 
of 16 million tons in 1938 against an amount 
used of 15 million tons. This may be com- 
pared with the 90 million tons which it 
was thought might be saved against 60 
million used, bearing in mind that the for- 
mer is a saving due to improved efficiency 
of generation, whereas the latter was for 
the change-over from other forms of energy 
to electricity. Fig. 2 shows the total amount 
of coal, in millions of tons, available for 
the home market since 1912, together with 
a eurve for the tonnage of coal turned into 
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FiG. 1—CONSERVATION OF COAL BY 
IMPROVEMENTS IN GENERATING PLANT 


electricity. The coal available for home 
consumption has varied between 205 mil- 
lion tons in 1916, 98 million tons in 1926, 
the year of the General Strike, 154 million 
tons at the time of the slump in 1933, 
and 187 million tons in 1944. The amount 
of coal used in generating electricity, which 
was 5 million tons in 1913, has now risen 
to 28 million tons, and if this trend con- 
tinues, it will reach the 60 million mark 
in 1967. Fig. 3 shows the amount of 
electrical energy sold to consumers since 
1920, and is remarkably regular, indicating 
that the target of 131,400 million kWh 
sold would be reached by about 1959. 
Fig. 4 shows the trend of plant installed. 
As will be seen, there was a definite change 
in 1930, presumably as the result of bringing 
the Grid into operation. 

Sir John Kennedy, in his address in 1935, 
drew attention to the reduction in spare 
plant from 83 per cent in that year to 82 
per cent, 79 per cent, and 62 per cent in 
the following years, and suggested a further 
reduction to 20 per cent. 
aggregate value of the individual maximum 
loads at generating stations was 10,435,000 
kW and the total capacity of the generating 
plant installed was 11,974,000 kW, giving a 
spare plant capacity of 12 per cent, which 
we all know from first-hand experience is 
insufficient. These changes, together with 


the increased load factors (to 50 per cent 
in 1944), brought about by the exceptionally 
long hours worked in factories during the 
war account for the considerable difference 


In 1944 the}* 





in trend which has appeared since 1930 
between the amount of energy generated 
and the capacity of plant installed. Were 
the present trend of 4-3 per cent to con- 
tinue, the target for plant installed would 
be reached in 1962. To allow for a load 
factor of never more than 60 per cent, 
however, would require an increase in the 
trend of the plant-installed curve to an 
8-6 per cent rate. The 25 million kW 
would be reached by about 1960 with a 6-3 
per cent trend. 

To sum up, it would appear that the 90 
million tons of coal may be saved and the 
60 million used within 25 years, depending 
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upon the labour force available for manu- 
facturing the plant, the load factor and 
the efficiency of conversion attained. 

If consideration is given to the increasing 
amount of energy being made available 
per head of population, it will be seen from 
Fig. 2 that 150 million tons of coal would 
be used for the generation of electricity in 
1986, giving, with an efficiency of 30 per 
cent, 405 thousand million kWh, which, 
at a load factor of 60 per cent (Fig. 4), 
will require 96 million kW of plant. These 
two figures of 131,400 million (Fig. 3) 
and 405 thousand million (Fig. 4) give 
figures of consumption per head of popula- 
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tion of 2850 kWh and 9100 kWh. The figure 


of 2850 seems to me very moderate when 
I find that for many years in my own 
all-electric’ house I have been using 
6000 kWh per person per annum. If this 
becomes general, and it is by no means an 
extravagant figure, 270,000 miilion kWh 
will be required for domestic use alone. 

In view of these trends, it is difficult to 
be satisfied with the suggestion of the 
Fuel and Power Advisory Council in their 
report of March of this year, that it is a 
reasonable guess that in another 20 years 





heat in houses, and further that the winter 
space-and-water-heating loads should be 
taken by solid fuel. I notice that no membe: 
of this Institution was on the Council. As 
long ago as 1905, Sir Oliver Lodge referred 
to “the uncivilised and essentially savage 
method of heaping a pile of crude coal 
together and setting light to it.”” In the early 
years of electricity it was necessary to educate 
the user to the advantages to be obtained. 
Nowadays it would appear equally necessary 
to make certain that Government Depart- 
ments have the best and most enlightened 
advice, as they will be responsible for large 
capital commitments in connection with 
housing, and are in a position to retard as 
well as accelerate the achievement of a 
condition which otherwise would have been 
brought about by the public. 

In. my view, it is wrong to leave in the 
hands of the individual for a moment longer 
than is absolutely necessary the means of 
polluting the atmosphere, and of preventing 
the attainment in our industrial towns of 
those living conditions which are so necessary 
for the health and happiness of the people. 
If the standard of living is to be raised to 
such an extent that the mass of the people 
have the advantage of clean, properly 
heated homes with labour-saving devices 
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and constant hot-water, it follows that 
vastly more power must be used by each 
one of them in their factories to enable them 
to produce the great quantity of apparatus 
each will require in his home as well as 
the other necessities of the community. 

A reminder of how much remains to be 
done in the industrial field is provided in a 
recent statement by E. D. A. on “ The 
Electrification of the Cotton Industry.” 
Only those who have to work surrounded 
by cotton mills can appreciate the full 
significance of the statement that ‘‘a con- 
siderable reduction in atmospheric pollution 
is brought about by the burning under 
scientifically controlled conditions of coal 
in a few modern power stations in place 
of burning nearly twice the quantity of 
coal in a large number of small factory 
power plants.” As the mills in question 
used 750,000 tons of coal, this would mean 
a saving of 350,000 tons per annum. The 
statement goes on to say, “The steadier 
drive of the electric motor inevitably tends 
to increase the output and improve the 
quality of the goods. Where the change 
to electric drive has taken place, production 
has increased 3 per cent in spinning and 
up to 10 per cent in weaving operations. 

“Electrically driven mills are notably 
cleaner, better lighted and in all respects 
healthier for the work-people. The improve- 
ment of amenities in textile factories is 
one of the means by which the serious prob- 
lem of labour shortage in the cotton industry 
may be solved. 








gas and electricity together may have 
captured 30 per cent of the market of useful 








“The large increased load accruing to 
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the national Grid system as a result of the 
electrification of the cotton industry would 
inevitably tend to reduce electricity costs 
in general.” 

Many of the remarks in this statement 
sbout the cotton industry are also appli- 
cable to the railways as regards atmospheric 
pollution, working conditions, steadier drive 
and particularly saving of coal. It will 
be interesting to see at what rate railway 
electrification proceeds. 


ELECTRICAL MANUFACTURING INDUSTRY 


Here [ should like to make some comment 
on the electrical manufacturing industry, 
which is responsible for the development, 
design and production of the equipment for 
the supply industry and for the public. 

Whatever may be thought of the time 
scale of the curves that have been shown, 
it is clear that a major development in the 
use of electricity is taking place in this 
country, and this in turn is occupying a 
great labour force in making the necessary 
equipment, apart from the 100,000 or so 
in authorised electricity undertakings. 

In April, 1946, there were 452,000 employed 
in electrical manufacture, divided as follows : 
Apparatus, 236,000; Electrical engineering, 
152,000; Scientific instruments, 64,000; 
and this was 74,000 more than in 1939, 
and 81,000 less than in 1945 when the 
industry was heavily involved in the manu- 
facture of many forms of warlike stores. 

While the improving efficiency of the 
conversion of the heat in coal into electricity 
is very important, even more so is the capital 
cost of the equipment of utilisation, as, 
although for the moment fuel costs have 
reached nearly 50 per cent of the total 
cost, these will drop back to 25 per cent 
either by the addition of new equipment 
at the present value of money or by the 
return of money to its previous purchasing 
power. It is therefore of major importance 
to reduce the cost of equipment by improved 
design, greater turnover of one design in 
one factory, long life to reduce depreciation 
(this being balanced against obsolescence 
due to improved design), and low interest 
rates. 

An industry which is engaged in producing 
apparatus for the improvement of conditions 
and efficiency in other industries should 
clearly operate under good and efficient con- 
ditions itself, and I think the electrical manu- 
facturing industry can fairly claim to be a 
good employer in every sense of the term. 

However, many problems are involved 
owing to the conflictmg requirements which 
have to be reconciled. For instance, from the 
point of view of keeping in touch with scien- 
tific and administrative developments, there 
are great advantages in being im or near 
London, and this has undoubtedly contri- 
buted to the great growth here in the years 
before the war. Steps are being taken to try 
to prevent a continuance of the movement ; 
but, on the other hand, if factories are located 
in what have been depressed areas, the con- 
ditions are far from good. No doubt as the 
inhabitants of the large industrial towns are 
rehoused in satellite towns, industry will take 
the opportunity of moving out of its old 
factories and of forming part of the new com- 
munities, particularly’ where good air com- 
munications to London are available, owing 
to all-weather flying made possible by the 
‘pplication of new radio and radar navi- 
gational and landing aids. 


RESEARCH 


In recent years a great deal of publicity 
has been given to research, but it must be 
emphasised that research can be carried 





on only when margias above immediate 
cost are allowed to cover that research 
and to re-equip industry with its results 
when they come to fruition. Once more, 
in practice this condition can be met only 
in an industry in which co-operation exists. 
It would be very heartening if ourscientists, 
who have shown in recent years how remark- 
able advances can be made, could effect 
considerable improvements in the three 
basic materials employed by electrical engi- 





neers, namely, magnetic, conducting and 
insulating materials. May the remarkable 
advances made in permanent magnets of 
the anisotropic variety be but a prelude 
to far more important ones in the outer 
materials. Materials to stand higher stresses 
at higher temperatures will improve the 
heat-cycle efficiency and save coal, but 
improvements in the first three will keep 
down, capital costs on the whole electrical 
equipment. 








A Concrete Batching and Mixing Plant 





OR large road and other constructional 

works in which concrete is used, it is a 
recognised fact that central batching and 
mixing plants are essential in order to 
obtain the accurate proportioning of materials 
now being specified, and to supply material 
in sufficient quantities to keep pace with the 


working radius of a boom scraper 30ft long, 
which swivels freely on an anchor at the foot 
of the structure, and can be swung by hand 
over a radius of 180 degrees. Along the full 
length of the boom runs an endless conveyor 
belt on which scraper buckets are mounted 
at intervals. With this conveyor the materials 
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BATCHING PLANT IN COURSE OF ERECTION 


speed of laying made possible by improved road 
making and other concrete-handling plants. 

For some years Winget, Ltd., of Rochester, 
has specialised in the construction and 
design of concrete batching and mixing 
plants, which may be arranged for operation 
by manual, semi-automatic or fully automatic 
means. Most of these plants have been built 
for use overseas, but the arrangement of a 
typical semi-automatic weigh-batching equip- 
ment, which has been supplied in this country 
to W. Turner (Ardwick), Ltd., is shown in 
the accompanying illustrations and drawing. 
It is being used in connection with road making 
for the Manchester Corporation housing scheme 
at Wythenshawe. This plant is operated by 
only three men and has a specified capacity 
of almost 40 cu. yds. of semi-dry concrete per 
hour, although its construction and system 
of control adapts it for the full range of mixes 
which might be required for other classes of 
work at a later date. 

Materials are conveyed to the site in lorries 
and, on arrival, the aggregates and sand are 
dumped on the ground in four separate stock 
heaps, forming a semi-circle at the foot of 
one side of the main structure. The semi- 
circle of materials thus formed is within the 





from each stock pile in turn are collected and 
deposited into the loading boot of an aggregate 
elevator situated on one side of the batching 
plant structure. The outer end of the boom 
is supported from the top of the structure 
by wire ropes which are hauled in by means 
of a hand winch to raise the boom whilst it 
is being swung from one stock pile to the next, 
or lowered, as the height of a pile is reduced. 
The scraper boom is worked by one man only 
and is designed to collect and deposit up to 
60 tons of material per hour into the elevator 
boot. 

In the boot the material is collected by the 
buckets of an open centrifugal discharge type 
elevator and carried to the top of the plant, 
where it is deposited into an inclined chute. 
At its lower end this chute opens into a second 
swivelling chute, which can be turned to dis- 
charge each of the aggregates into its appro- 
priate section of a four-compartment storage 
bin. Set in the centre of the aggregate storage 
bins is a cement. bin of 5 tons capacity, which 
is fed through a separate enclosed elevating 
system. In this particular plant cement is 
delivered to the site in bags, which have to 
be slit open and emptied into a grid-covered 
elevator feed boot, although modifications 
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can easily be made for the reception of bulk 
cement. The totally enclosed bucket elevator 
for the cement has a capacity of almost 25 
tons an hour, and discharges directly into the 
feed end of a horizontal screw conveyor, which 
delivers the cement into the mouth of the 
storage bin. 





A 6 h.p. electric motor is used 
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of an arch and assists the cement to flow 
freely through the discharge valve. Coloured 
light signals on the cement bin are used to 
indicate if the bin is full or empty. 

Each of the aggregate compartments has 
a clam-type discharge gate in its base and the 
cement is discharged through a special rotary 
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GENERAL ARRANGEMENT OF BATCHING AND MIXING 


to drive both the elevator and screw conveyor. 

The four-section aggregate storage bin is 
built up of bolted sections and has a total 
capacity of some 60 cu. yds. Its central 
cement bin is of all-welded construction and 
is fitted with aeration nozzles, coupled to a 
small air compressor. Aeration of the cement 
avoids the possibility of packing and formation 








MIXER FOR BATCHING PLANT IN FILLING POSITION 





valve. The discharge orifices of the bins open 
directly into the top of a composite weigh 
batcher hung below. This weigh batcher is 
capable of handling the materials required 


for a mixed batch of 1 cu. yd., and it incor- 
porates a saddle tank to enable the water for 
a mix to be weighed together with the other 
aggregates. 


To permit the rapid and accurate 








weighing of materials a dial scale indicator 
is fitted on the control platform and on its 
face coloured pointers are arranged to facilitat: 
the weighing of the separate ingredients. 
At the bottom of the weigh batcher is a clam. 
type discharge gate, through which the cor- 
rectly proportioned materials are deposited b 
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way of a charging chute directly into the drum 
of the concrete mixer. As the materials drop 
through the chute, the required amount of 
water, from the saddle tank on the batcher, 
is poured on to them through an orifice on 
one side. All the operating gear and weighing 
equipment for the bin loading, batch weighing, 


and discharge gates is centralised on an 

















THREE-CusBiIC YARD MIXER 
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operator’s platform situated in a position where 
je can obtain a clear view of all the plant. 

The concrete mixer used on this site is of 
the Winget 1 cu. yd. double-cone type, which 
is particularly suited to low-water-content 
mixing. The machine is driven by a 12} h.p. 
.quirrel-cage motor and its tilting for the dis- 

harging and loading of a mix is effected by 
hydraulic means. It is situated well above 
sround level in order that its contents may be 
discharged downwards and directly into tipping 
lorries or dumpers for transport to site. It is 
shown in the filling position in an engraving 
on the opposite page. 

In the course of a recent visit to the works 
of Winget, Ltd., we were shown the designs 
of another plant which is fully-automatic and 
capable of an output of 240 cu. yds. of 
concrete per hour. 

A “ Winget-Koehring ”’ concentric zone tilt- 
ing mixer, having a rated capacity of 84 cu. ft, 
which is being used in the larger plants, 
is illustrated opposite. This machine has a 
heavy box-section fabricated pedestal, built 
integrally with large trunnion blocks, which 
are bored after assembly to accommodate the 
housings of the bearing bushes. A “U”- 
shaped base frame permits the tilting frame to 
swing below the top of the main frame and 
reduces the overall height of the machine. 
The fabricated tilting frame is integral with 
the reduction gear cases and is machine bored 
for the driving shaft bearings, trunnion pins and 
main roller bearings. The drum has an internal 
diameter of 9lin, an overall length of 100in, 
and its opening is 35in diameter. Its shell is 
fabricated from fin high tensile steel sheets, 
and its spherically closed end-head is fitted 
with a 30in diameter manhole. The face of 
the sealing drum ring is machined in position 
to provide a good seal connection with the 
retractable charging device which is used. 
To make dust-free contact, renewable liners of 
3-in thick high carbon steel are fitted in the 
drum, and mixing blades of similar material 
are supported on heavy steel brackets. The 
cast steel machine-cut 5in face drum-ring 
gear is welded to the shell and incorporates 
two main roller paths, on which operate the 
main support-and edge rollers. 

The drum is driven at 114 r.p.m. by a 40 
h.p. electric motor through a pinion mounted 
directly on its shaft. This pinion is coupled 
to a set of reduction gears which drive the 
drum through a reduction shaft with an integral 
pinion. Between the reduction gears and the 
driving shaft is a shock-absorbing coupling, 
which serves to protect the gears and the motor 
from undue shock loads. Two double-face 
rollers of flame-hardened alloy steel, which 


” 


carry the main drum, are each 15in diameter and 
are mounted on sealed oversize roller bearings. 
Roller shafts of high carbon steel mounted in 
eccentric adaptors are fitted to permit adjust- 
The upper and lower edge rollers 


ment. 


in tapered sealed dust-proof roller bearings. 

Two pneumatic cylinders, one at each side 
of the tilt frame, are used for tilting the drum, 
which has a charging and mixing angle of 
15 degrees .above horizontal and a_ dis- 


charge angle of 60 degrees below. Rubber 
blocks stop the tilt frame in its extreme 
positions and, during the mixing and charg- 
ing operations, the frame is automatically 
locked. 








Temperature 


a aspects of the automatic control 
of heat-treatment furnaces, including the 
control of temperature, furnace pressure, air-gas 
ratio and combustion, have been discussed 
recently elsewhere. The present article is 
concerned with temperature and pressure 
control, with particular reference to two 
pieces of apparatus introduced recently by 


Negretti and Zambra, Ltd., 122, Regent 
Street, London. 
In all control systems the fundamental 


difficulty is the magnitude of the operating 
forces available, since it is necessary to operate 
a mechanism without undue effect on the 
accuracy of measurement. In the two methods 
of control described below, the operating forces 
in the measuring systems are very small and it 
is impossible to use these forces to operate 
directly any mechanism yet devised. To over- 
come this difficulty two different but closely 
related methods are employed. The tempera- 
ture controller uses a thermo-couple E.M.F., 
which is converted to a mechanical pressure 
directly proportional to the deflection of a 
galvanometer pointer. The pressure controller 
depends upon achieving a considerable amplifi- 
cation of the small pressures which require to 
be measured. In both cases the final control 
device is a robust pressure instrument of 
standard design and proved performance with a 
range of 1 lb to 51lb per square inch. A great 
advantage of this scheme is that the control 
instrument is the same irrespective of the range 
of the temperature converter or pressure 
amplifier. 


ELEcTRO-PNEUMATIC CONVERTER 


Briefly, the temperature control equipment 
comprises the following instruments :—An 
electro-pneumatic converter which produces a 
pneumatic pressure proportional to the thermo- 
couple E.M.F.; a conventional pattern of 
pressure controller which may be non-indicating, 
indicating, recording, or a time-temperature 
programme controller; the necessary valves 
and valve operating equipment. <A _ typical 
scheme is shown in the accompanying line 
diagram. Apart from the electro-pneumatic 
converter, the apparatus mentioned above is of 
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are interchangeable and 





Automatic Control of Furnace 


and Pressure 


present article will therefore be confined to a 
description of the converter. 

The principle upon which the converter 
operates is shown diagrammatically herewith. 
A pointer attached to the moving element of a 
suitable galvanometer moves between the 
points A and B in response to any change in 
E.M.F. originating in the thermo-couple. A 
chopper bar C rises and falls periodically due 
to the rotation of a cam D on the shaft E of a 
small motor. Each time the chopper bar falls 
under the action of a spring F the pointer is 
clamped between the chopper bar and a canti- 
lever G which is pivoted at R,. The position of 
the pointer when it is so clamped determines 
the value of the reaction R, on a pallet H, 
which is an optical flat located above a nozzle J 
in the air line. 

If W is the loading effect of the spring F, then 
the reaction R, by the principle of moments is 
given by the equation 


R,= Y (W/X)-+S (see diagram), 


where S is the load produced at R, by the zero 
adjusting spring K. 

Turning now to the pneumatic side of the 
apparatus, air is supplied at 20 1b per square 
inch through a restriction to the nozzle J, 
whence an air line is teed off through a shut-off 
valve to the pressure reading instrument. The 
load R, closes the pallet against the nozzle, 
causing the air pressure to build up until it 
exactly balances the load R,. At this point the 
cantilever is restored to its floating position and 
the air pressure ceases to build up. When the 
chopper bar rises the pointer is released and is 
free to take up a new position corresponding to 
any change in the thermo-couple temperature. 
When the chopper bar descends again R, has a 
new value corresponding to the position of the 
pointer and the thermo-couple temperature ; 
the air pressure rises or falls until R, is again 
exactly balanced. Thus the air pressure varies 
as the thermo-couple E.M.F. and temperature. 
To prevent the pressure in the air line to the 
pressure instrument from falling to zero when 
the pallet load is balanced, the shut-off valve L 
seals the air pressure until the next impulse is 
received from the nozzle, when the whole cycle 





familiar and conventional design, and the 
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instrument is very rapid, and if the pointer is 
deflected from zero to full scale the nozzle 
pressure will be equalised within two cyclic 
operations of the chopper bar. A view of the 
instrument with its cover removed is shown in 
the accompanying engraving. 

Reference to the schematic lay-out illus- 
trated above shows that the air pressure change 
(proportional to the temperature change) is 
passed from the electro-pneumatic converter to 
the controller which operates a lever motor 


actuating a pressure controller which operates a 
damper in the furnace offtake through the 
medium of a lever motor. 

A sensitive pressure amplifier converts the 
furnace pressure of about 0-2 square inch water 
gauge to a pressure of about 5lb per square 
inch, and transmits this pressure to a con- 
troller as in the case of the temperature control 
system. Referring to the accompanying dia- 
gram, which illustrates the pressure amplifier, a 





pressure chamber A contains a metal capsule B 
consisting of two dia- 
phragms C and D. The 
lower diaphragm D is 











fitted to the base of the 
pressure chamber, while 
the upper diaphragm C 
is free to move and is 
connected to a lever E 
which is pivoted at F a 
flexible metallic window 
in the pressure cham- 
ber. The outer end of 
the lever E acts upon a 
cantilever G which car- 
ries an optically flat 
pallet positioned above 
anozzle H. Zero adjust- 
ment is provided by a 
screw which alters the 
tension of the control 
spring J. Except that 
there is no_ shut-off 
valve, the air system 
is similar to that of 
the temperature control 
scheme. 

In operation any 
change in furnace pres- 
sure with respect to a 
‘“‘ reference ’’ pressure 
causes thesame pressure 








ELECTRO -PNEUMATIC CONVERTER 


linked to the gas and air valves. These valves 
are moved simultaneously in such a way as to 
maintain correct combustion conditions and 
keep the temperature constant within very close 
limits. In some installations it is claimed that 
the temperature variation, when using the 
control system described above, is so small that 
a@ normal industrial recorder showed no devia- 
tion; in a typical instance of this kind a 
sensitive reflecting type galvanometer was 
required to measure the temperature change, 
which proved to be a rhythmic fluctuation 


change to be applied 
between the outside and 
inside of the capsule, 
and causes a corres- 
ponding change in the load on the pallet 
and nozzle. As in the case of the electro- 
pneumatic converter, this change in the load 
on the nozzle causes the air line pressure to 
change proportionately, until the load is exactly 
balanced and the pallet is floating. The two 
schemes for temperature and pressure control 
are identical, except that the first uses an elec- 
tro-pneumatic converter and the control is 
exercised on the gas and air intake, whereas the 
second scheme uses a pressure amplifier and the 





final control is on the furnace offtake damper. 
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PRINCIPLE OF PRESSURE AMPLIFIER 


between plus and minus 1-5 deg. Cent. at 
970 deg. Cent. 


PRESSURE AMPLIFIER 


Turning to the automatic control of furnace 
pressure, the problem is in many respects 
similar to that of temperature control, and 
resolves itself into devising some method of 
amplifying the very small changes of furnace 
pressures. The amplification must be linear 





and the amplified pressure must be capable of 





Since the range of the pressure amplifier is 
small (0 to 0-2in water gauge for furnace 
pressure control) and since the instrument is 
extremely sensitive it is important to arrange 
adequate overload protection of the capsule. 
The casing B of the capsule limits the movement 
of the metal diaphragms in response to a sudden 
increase in pressure inside the capsule, and 
protects the diaphragms from mechanical 
damage. Excessive pressure on the outside of 
the capsule causes the two diaphragms to 





collapse upon each other, the circumferential 
corrugations providing mutual support. 

In an instrument of this kind speed of 
response is closely associated with sensitivity. 
The small annular capacity of the capsule 
system helps to keep to a minimum the response 
time lag. Furthermore, since the arrangement 
constitutes a balanced pressure system, only a 
small amount of air is required to flow into or 
out of the system to equalise the pressure conse- 
quent upon any change of the measured pressure. 
It follows that, even when long impulse pipes 
are used, a change of pressure is very rapidly 
shown at the instrument. The metal capsule 
assembly is temperature compensated. A small 
dashpot fitted near the end of the lever E pro- 
vides the requisite degree of damping, so that 
the instrument will not be unduly affected by 
vibration. 

In outward appearance the pressure amplifier 
generally resembles the electro-pneumatic con 
verter. Both instruments are housed in 
moisture and fume-proof cases arranged for 
panel or flush mounting. 








Paris Automobile Salon 


WHILE the Salon is accepted as showing the 
possibilities of the French automobile industry, 
constructors have taken the opportunity for 
issuing a warning. They point out that while 
30,000 vehicles are produced annually, only 
one-tenth of this number remain in France, 
and that for the 100,000 vehicles which wear 
out each year, only 3000 new productions 
reach the home market. In ten years of these 
conditions, they say, private cars will have 
practically disappeared. 

The Salon, the first since the war, includes 
700 exhibitors. General tendencies of French 
construction have been concentrated on 
economy, and great attention has been paid 
to weight. The importance of aluminium in 
France has been fully recognised, and light 
alloys have been studied. The use of these 
light alloys in industrial vehicles brings a 
reduction in price varying between 15 and 
35 per cent. They also permit heavy loads 
to be carried with reduced consumption of 
petrol, wear on tyres and maintenance. For 
example, the Unic tanker chassis, with a carry- 
ing capacity of 12,000 litres, weighs 1500 
kilograms, instead of 2550, owing to the ‘use 
of light alloys instead of steel. A Renault 
chassis, with a load capacity of 3000 litres, 
weighs 450 kilograms instead of 900 kilograms, 
and has an increased capacity of 25 per cent. 

Departing from the channel-section frame 
many constructors have adopted a tube or 
oval. In the new light cars, Renault and 
Mathis, the ‘‘ coque ”’ formula is employed, the 
former in sheet steel, the latter using alumin- 
ium alloy sheeting, with steel castings where 
there is most strain. In the 4 h.p. Renault, 
the engine is mounted at the rear while in 
the Mathis it is in front. The same general 
principles are used in the Georges Irat proto- 
type, but here the alloy has a base of 
magnesium. 

Almost all cars are constructed with inde- 
pendently suspended wheels, claimed to give 
greater comfort and improved road-holding. 
The diameter and width of brake drums have 
been increased in present cars, and many 
are fitted with cooling ribs. 

A good many prototypes have exchanged 
the classic type engine for the horizontally 
opposed type, due, no doubt, to their popu- 
larity during the war. The Gregoire, the three- 
wheeled Mathis, and the 3 h.p. Panhard, all 
have two horizontal cylinders. The Javelin 
has four, and the Alfa-Romeo has 12 horizontal 
cylinders in groups of six. 

Willys-Overland made a great show with 
their re-designed ‘‘Jeep.” The popular war- 
time runabout has been changed to fit agricul- 
tural needs particularly. A capstan has been 
placed in front and winches and pulleys behind. 
The wheels are now made in one piece instead 
of two, and a heating system has been installed. 
The Duriez Company also showed a “Jeep” 
model transformed by them into a 800-kilo 





lorry. 
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The National Institute of Agricultural 
Engineering 


N Wednesday, Thursday and Friday of last 
week many visitors were given an oppor- 
tunity to see something of the work which is 
being done at the National Institute of Agricul- 
tural Engineering, Askham Bryan, York. This 
Institute, it may be recalled, is administered by 
a committee of the Agricultural Machinery 
Development Board on behalf of the Minister 
of Agriculture and Fisheries and the Secretary 
of State for Scotland. Under the directorship 
of Dr. 8. J. Wright, it acts as a clearing house 
for information about agricultural engineering, 
engages in research and experiment in the 
interest of farm mechanisation, and carries out 
impartial tests of new and improved agricul- 
tural implements and appliances. 
At last week’s “‘ open days,” there were field 
demonstrations of sugar-beet, potato, and other 
root-crop harvesting, green-crop_ collection, 
tractor testing, plough research and testing and 
horticultural tractors and cultivators. The 
visitors were also able to inspect grain handling, 
drying and storage equipment, development 
work on which has been proceeding throughout 
the year. 

The mechanised harvesting of root crops is 
a matter of increasing importance, and the 
work being done at Askham Bryan on sugar- 
beet harvesting in particular is worthy of special 
mention. After extended tests in the field, the 
Institute has been able to lay down some general 
requirements which a beet harvester should 
fulfil, and a composite machine has been built, 
consisting of a number of components, each 
developed separately or adapted from existing 
harvesters. The harvester, as demonstrated, 
consists of a light tubular frame mounting a 
‘*topper picker ’” which both tops the beet (in 
the ground) and picks up the tops for disposal 
into windrows by a transverse belt conveyor. 
A “sweeping wheel ’’ with spring-loaded tines 
then sweeps the loosened beet up extended 
skeleton type shares into a rotary elevator, 
another multi-tined wheel, 6ft in diameter, 
which lifts the beet to a suitable height for 
windrowing or loading into a vehicle alongside 
by gravity. Wear caused by soil abrasion is 
said to be considerably reduced, since no 
elevator chains and rollers are used. Prelimin- 
ary trials of this machine have given, it is 
stated, some promising results, and this year’s 
beet harvesting will provide an opportunity for 
more complete tests to be undertaken. 

Tractor testing is another important feature 
of the Institute’s work, and although it has 
been going on continuously since the N.I.A.E. 
was established, no standardised range of tests 
has been laid down since the R.A.S.E. tractor- 
testing scheme lapsed during the war. Both 
tractor manufacturers and farmers have, how- 
ever, voiced a demand for a similar scheme, and 
one has now been drawn up at Askham Bryan. 
The Institute, it may be remarked, has designed 
and constructed for its own testing work a new 
tractor loading car, a load-recording unit and 
equipment for accurate fuel consumption 
measurements. 

In addition to the machinery demonstrated 
under actual working conditions, there were 
several other implements to be seen as static 
exhibits on account of the fact that the opera- 
tions which they perform are not required at 
this season of the year. There were, for instance, 
two ingenious attachments to self-binders—the 
Oliver down-grain reel and the Albion crop 
gatherer—designed to deal effectively with laid 
corn. In the Albion crop gatherer, the action 
of three wooden gathering arms is made to 
resemble, by means of a link and slider motion, 
the action of a man sweeping laid corn into an 
upright position. Variation of the position of 
a ring through which the sliding members of 
the linkage pass permits the movement of the 
gatherers into the crop to be either parallel to 


the arms from digging into the ground the 
forward and downward adjustments are limited 
by stops in the lever ratchets, which are set by 
trial before starting work. 

The development of the combine harvester 
in this country is a matter of continually 
increasing importance, and a good deal of 
interest was shown last week in a German 
machine, illustrated on this page, which has 
been brought to the Institute for testing and 
observation. The machine, which, unfor- 
tunately, did not arrive in time to be given 
extensive tests in this year’s harvest, is power 
take-off driven and has a cut of 6ft 10}in. The 





solely by a much greater demand from the agri- 
cultural engineering industry itself, the number 
of reports issued to, and at the sole request of, 
manufacturers in 1945-46 being more than 
double the total for any preceding year. It is 
also noteworthy that, except in one or two 
instances in which immediate modifications of 
design have made tests obsolete almost as soon 
as they were completed, no objection has been 
raised by entrants to the prompt publication of 
summarised test reports. Tractor manufac- 
turers, in particular, have been specially 
interested in securing N.I.A.E. test reports for 
use in competitive markets overseas, and as a 
result a standard form of tractor test and 
report has now been worked out and is being 
put into operation by the Institute. 

More generally, it may be stated that it is 
becoming increasingly common for both tech- 
nical and sales representatives of manufactur- 
ing firms to visit the Institute for round-table 
consultations, either before embarking on a new 





project or while experimental prototypes are 








power take-off arrangement includes a free- 
wheel, so that the mechanism can be run up 
to speed before the tractor gear is engaged to 
move forward, the need for reversing before 
restarting being thus avoided. The combine is 
designed for European conditions, and a feature 
of interest is that it is intended to deal with long 
straw. The straw shakers and sieves extend 
over the side elevator from the cutter bar to 
the drum, so that a large separation area is 
obtained without the machine being unduly 
long. A winnowing system is incorporated in 
the machine which permits the collection of 
chaff in a special tank trailer. A single-string 
straw press is fitted, the straw being discharged 
from the machine in pressed bundles, and the 
grain in bags. Incidentally, the machine has no 
chassis, the pressed steel body being of itself 
sufficiently rigid. 

The annual report, which has just been 
issued, admirably surveys the work which has 
been done at Askham Bryan during the past 
twelve months. In that period—the Institute’s 
first year of peacetime existence—all depart- 
ments have, it is stated, been as fully occupied 
as they were during the war years, although 
demands for the Institute’s services now arise 
in rather different ways and from different 
sources. The number of tests carried out at the 
request of the Ministry of Agriculture and the 
Agricultural Machinery Development Board 
has shrunk considerably during the past year, 
but the total number of test reports issued has 
continued to increase steadily. This increased 





or pointing towards the cutter bar. To prevent 








use of testing services has been brought about 








GERMAN COMBINE HARVESTER 


still in the embryo stage. Evidence that these 
discussions are worth while is to be found in the 
fact that one such visit regularly leads to 
another, so that now, it is stated, as many as 
fifty different firms can possibly be regarded 
almost as regular clients. In this way alone 
therefore much of the miscellaneous work done 
by the Institute does, in fact, reach practical 
fruition in more efficient farm machinery. At 
the same time, several of the Institute’s own 
productions are coming on to the market, includ- 
ing pneumatic grain elevators, the “ wavy 
disc’ coulter, bin ventilation equipment, a 
winch attachment for horticultural tractors, the 
grain flowmeter, and deflector attachments for 
potato diggers, which have all been developed 
by the N.I.A.E. and are now in commercial 
production. 








SaFety CoDE FOR NUFFIELD WoRrKERS.—‘‘ A 
Code of Safety,”’ containing 100 pointers, has been 
prepared by the Nuffield Organisation as part of a 
comprehensive campaign to keep industrial acci- 
dents as low as possible. In a foreword, Sir Miles 
Thomas, the vice-chairman, points out that the 
ultimate responsibility for avoiding trouble rests 
in a factory, as in any other walk of life, with the 
individuals concerned, but the management wants 
to do everything possible to avoid accidents. The 
Nuffield Organisation has its own “ safety: con- 
ference,” at which engineers from all the factories 
meet regularly to discuss and devise means of 
additional safeguards for workers. 
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PAPER 

As from November Ist, 1946, the Ministry of 
Supply has released to the Trade, Technical and 
Periodical Press an additional allocation of 
paper. Asa result of this it will be possible 
from that date to satisfy all the requests we now 
hold for Subscriptions, and so far as we can 
foresee ali future demands. It will, however, 
assist us if would-be readers will send their 
Subscription orders to us or order their copies 
through their Newsagents as soon as possible. 








BRITISH MACHINE TOOLS 


In a recent address to the members of 
the Engineering Industries Association, Sir 
Frank Smith, one of our most distinguished 
physicists, dwelt with special emphasis 
on the importance of the British machine 
tool industry—a gratifying indication that 
this fundamental branch of engineering is 
receiving a greater share of public attention 
than in the past. Until comparatively 


recently, machine tools rarely came into 








the public eye; the average, and otherwise 
intelligent, civilian being very uncertain 
as to what machine tools actually were, 
sometimes confusing them vaguely with 
spanners, screwdrivers and the like. Two 
major wars, in each of which the lack of 
machine tools was the main obstacle to 
our earlier victory, have at last taught us 
the much-needed lesson that thousands of 
our finest young men were sacrificed to 
give us time to produce the essential weapons, 
because machine tools, the foundation of 
all mechanical production, did not exist 
in adequate numbers and had themselves 
to be produced. So far no British Govern- 
ment appears to have realised that peace 
can be preserved, not by fair words and 
appeasement alone, but by preparedness, 
both in the military and industrial spheres, 
to repel any aggressor. Not only should 
we hold ample supplies of munitions avail- 
able for immediate action but also .an 
adequate reserve of machine tools, ready to 
be employed forthwith in augmenting our 
supplies of munitions and in producing 
such new types of fighting material as may 
be needed. Owing to rapid scientific 
progress, each new war calls for novel 
weapons, the nature of which it is impossible 
to forecast but all of which inevitably require 
machine tools for their manufacture. Nor 
has any British Government had the courage 
to spend the cost of a single day of modern 
warfare in building up and maintaining a 
reserve of machine tools. Even now, 
when large stocks of machine tools are 
owned by the Government, there appears 
to be unwarranted anxiety to dispose of 
them, with little ‘regard to the future. 
Each war is said in turn to be the last, 
and immediately the guns are silent we 
look for an era of perpetual peace. But 
experience, unfortunately, invariably cor- 
rects these optimistic anticipations. 
Development of new types of machine 
tools is not usually spectacular, but steady 
and continuous. During the last fifty 
years there have been at least three revolu- 
tionary changes in design: first when the 
importation of American machines set new 
standards of excellence and convenience of 
operation to British designers, secondly, 
when American metallurgists introduced 
“high speed ”’ steel, giving an enormous 
increase in cutting speeds, and, thirdly, 
when Germany showed us how to make 
‘hard metal” (tungsten carbide) cutting 
tools with still greater advances in the 
rate of cutting. Now “negative rake ”’ is 
teaching us further lessons. It is indicative 
of governmental apathy in peace-time that, 
although the authorities were repeatedly 
pressed by machine tool makers to establish 
the production of “hard metal”’ in this 
country, it was impossible to make any 
impression on them, and but for the indivi- 
dual initiative and enterprise of British 
firms we might well have faced this last 
war with a complete absence of home- 
produced “ hard-metal,” of which Germany 
would have had the monopoly. But, 
besides the more revolutionary changes 
referred to above, which have resulted in a 
great increase in weight, in robustness and 
in horsepower usefully employed, there 
have been striking improvements in con- 
venience, rapidity and safety of operation, 
to say nothing of great advances in the 





application of electricity, both for driving 
and control. To every new challenge, 
British machine tool designers bave been 
prompt to respond, and our machines to-day 
stand among the best of their types in the 
world. We shall always require to import 
some machines from abroad, because large- 
scale mass production of certain specialised 
goods leads inevitably to the design of 
specialised machine tools, the profitable 
production of which is only possible in a 
country with a larger domestic demand 
than ours. The present position of the 
British machine tool industry is unsatis- 
factory, not because its designs are obsolete 
not because it is lacking in scientific guidance 
or research, but simply because it is unable 
to meet the present abnormal demand created 
by abnormal conditions at home and abroad. 
If British designs were obsolete or British 
workmanship unsatisiactory, orders would 
be lacking and that would be the signal 
for new models to appear. Under to-day’s 
conditions our proper task is to build the 
maximum number of existing types of 
machines in the sbortest possible time, 
both for home and export. Inability to 
respond fully to this demand is due to a 
number of causes, which have little or nothing 
to do with machine tools. The trade is 
desperately short of labour, particularly 
skilled labour. It has lost and is losing 
large numbers of first-rate, highly-trained 
young men who are going into the Services 
and leaving behind them gaps which are 
impossible to fill. It suffers from a lack 
of adequate supplies of iron castings, again 
due to shortage of labour. It is particularly 
hampered by inability to obtain reasonable 
deliveries of electrical equipment for the 
same reason. But, more important than 
all, is the sad fact that British workmen, 
more especially the younger generation, 
appear to have lost to some extent the 
** will to work,” as well as much of that 
love of craftsmanship and sense of personal 
responsibility which distinguished them 
during the stress of war demand and war 
danger. But when most of the incentives 
to hard and continuous work have been 
removed, when men easily earn more than 
they can spend through lack of available 
commodities to absorb their wages, there 
is little room for wonder that things are 
as they are. Moreover, there is a growing 
disposition for young men to put much 
stress on training in the technical and 
academic side of engineering in the hope 
of obtaining black-coat appcintments, for- 


getting that hard, practical experience of 


the workshop constitutes an essential quali- 
fication for positions of executive responsi- 
bility. The continual growth, too, of 
Government departments, with their endless 


ramifications, has led to the absorption of 


many thousands of young people who 
might have been available for speeding up 
productive industry. 

These conditions are at the root of our 
troubles, not only in the machine tool 
industry, but in all other branches of engi- 
neering as well. Add the depressing effect 
on employers of the fear of further Govern- 
ment control, the agitation for a reduced 
working week and difficulties in connection 
with overtime. The demand for a shorter 
week is backed up with the assurance that 
the output will not suffer. But that optimism 
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is hard to accept. The weekly output of a 
machine tool, all other things being equal, 
depends on the number of hours during 
which it is running. Cutting speeds have 
already approached the danger point, and 
the main hope for further output lies in 
reduction of non-cutting or idle time. If 
we are to believe the claims that output 
will not suffer by reduction of working 
hours, then the fact confronts us that at 
present a full output is not being given. 
Sir Frank Smith can be assured that there 
is very full consultation and co-operation 
between users and makers of machine tools. 
But to the many responsibilities which the 
machine tool builder already shoulders, 
he cannot add the design and production 
of machinery for producing such articles 
of commerce as glass bottles and boots 
and shoes. The machines for turning 
out these goods are not machine tools, 
and are supplied by specialised firms of 
engineers, who are thoroughly alive to their 
job and who, in turn, look to the machine 
tool makers for the plants which they them- 
selves employ. 


World Engineering Conference 

THE concept of the creation of an inter- 
national ‘‘ world ”’ body that would arrange 
the holding at suitable intervals of engineer- 
ing conferences at which engineers of every 
nationality could exchange opinions and 
discuss the practical and theoretical problems 
of their profession is one which has a certain 
attraction. In a limited sense, for it confines 
its work only to one wide field of engineering 
endeavour, the World Power Conference 
already provides such a facility. Ever since 
that body was set up in 1924 it has been 
gaining in prestige and it has enjoyed the 
continued support of the major technical 
bodies concerned with its subject in the many 
countries whose representatives participate 
in its proceedings. But even since that not 
very distant date improved means of trans- 
port and communication have brought the 
nations of the earth very much closer 
together. Developments in engineering tech- 
niques, wherever originated, have now 
become more than ever before of world-wide 
interest. Related engineering researches, 
too, are carried on simultaneously in many 
different countries and certain problems of in- 
ternational standardisation, for instance, are 
rapidly gaining inimportance. It is thus open 
to argument that a properly constituted body 
with a wider field than that covered 
by the World Power Conference might, 
in permitting international discussion of 
these and several other issues, serve a 
useful purpose. For that reason the atten- 
tion of engineers will be attracted by the 
announcement, recorded in a Journal note 
in this issue, of the adoption by the Inter- 
national Technical Congress in Paris last 
month of a resolution creating a ‘‘ World 
Engineering Conference.” 

Before welcoming the new body, however, 
it is worth examining whence the members 
of the Comité d’Honneur of the Congress— 
the Committee which is stated unanimously 
to have adopted the resolution—came. The 
representatives of France and certain other 
nations on that Comité appear to have been 
delegates from the major engineering institu- 
tions of their countries. But we are here 


representatives. There were delegates from 
the Institution of Structural Engineers, the 
Institution of Production Engineers, the 
Society of Engineers, the Junior Institution 
of Engineers, and certain other societies. 
But the Institutions of Civil, Mechanical and 
Electrical Engineers were not represented, 
and the resolution was proposed and adopted 
without prior consultation with those Insti- 
tutions. Indeed, the resolution, which was 
adopted late on the last day of the Congress, 
appears to have formed no part of the original 
programme of the Congress. Further, it 
may be noted that it was adopted without 
apparently giving consideration to the 
special position of the World Power Con- 
ference, whose functions the work of the 
proposed. Engineering Conference would 
necessarily heavily overlap. How far the 
resolution can be taken to have committed 
the institutions represented on the Comité is 
uncertain. But as far as the British institu- 
tions are involved, ratification of the resolu- 
tion will no doubt be necessary. In the 
circumstances, the Congress itself appears 
to feel that the foundations of the proposed 
Conference are insecure. For we understand 
that it is to circularise all engineering bodies 
in this country with the object of arranging 
some kind of conference at which the matter 
could be fully discussed. Whether it will be 
successful in arranging such a conference 
remains to be seen. 

The resolution adopted in Paris indicates, 
no doubt, that at least some engineers in 
many countries feel the time to be ripe for 
the organisation of some such body as a 
World Engineering Conference. But it can 
hardly be pretended that such a body set up 
in opposition to, rather than in collaboration 
with, the World Power Conference can be 
satisfactory. Nor can any international 
engineering body whose proceedings are not 
recognised by the major engineering institu- 
tions of this country be regarded as ade- 
quately representative of British engineer- 
ing. If world-wide conferences of engineers 
at regular intervals are really considered 
desirable and useful—we admit to a lack 
of conviction on the point—we feel that 
it will be necessary to ensure that the 
major engineering bodies of the various 
nations wishing to participate are ade- 
quately represented on the organising 
body and that a suitable friendly linkage 
with existing international technical organi- 
sations is provided. 








Obituary 


ALAN E. L. CHORLTON 


THE mechanical engineering profession has 
lost one of its outstanding members by the 
death, on Sunday, October 6th, in St. 
George’s Hospital, following a sudden illness, 
of Mr. Alan E. L. Chorlton, of 55, Lower 
Belgrave Street, Eaton Square, London, 
S.W.]. He was seventy years of age and was 
active until the last. 

Alan Ernest Leofric Chorlton was born at 
Audenshaw, near Manchester, and was the 
son of the late Mr. Thomas Chorlton, a well- 
known Manchester solicitor. He was edu- 
cated privately and continued his technical 
studies at the Manchester Technical School 
and Victoria University. He was appren- 








concerned, in particular, with the British 


at the firm’s Newton Heath and Salford Iron- 
works, and afterwards at the new Park Works. 
At the age of twenty-four the late Sir 
William Mather sent him to Russia in order 
to report on a project for plant at a large 
textile factory, and later he returned to 
Russia to install it. His work at Mather and 
Platt, Ltd., gave him that interest in the 
design and manufacture of turbine pumps 
and oil and gas engines which he retained 
throughout the remainder of his life. His 
work on the subject of pumps is well 
described in a paper he read in 1917 before 
the Institution of Mechanical Engineers on 
“Notes on the Construction of Turbine 
Pumps.” He was also actively concerned 
with the design and development of the 
Mather and Platt gas engine. 

From 1913 until 1918 he was associated 
with the Lincoln firm of Ruston and Proctor 
on oil engine and pump work. During those 
war years Mr. Chorlton served on the Inven- 
tions Committee under the late Lord Fisher 
and was appointed Deputy Controller of 





ALAN CHORLTON, M.P. 


‘ 


served on the 
1917 he was 


Aero-Engines. He also 
Bankers’ Committee. In 
awarded the C.B.E. 

In 1918 he joined the late Mr. William 
Beardmore, who later became Lord Inver- 
nairn, in the firm of William Beardmore and 
Co., Ltd., and had charge of that company’s 
high-speed oil engine and its development for 
rail traction, aeroplane and airship work. 
In designing, testing and putting to work the 
many examples of Beardmore high-speed oil 
engines he found an outlet for his inventive 
genius. In railway traction we may recall 
the 500 b.h.p. engines built for L.M.S. rail- 
way oil-electric vehicles and the large loco- 
motive designed to haul 3000 tons he con- 
structed for the Canadian National Railways. 
He was also associated with the building of 
the Beardmore-Rohrbach all-metal aircraft, 
for which he designed an inverted high-speed 
aero-engine to use heavy oil fuel. He also 
designed and built the engines for the ill- 
fated ‘“ R101” airship, which crashed in 
France on her voyage to India. Those engines 
were six-cylinder units with a bore of 8}in 
and a stroke of 13in, giving an output of 
about 650 b.h.p. at 1000 r.p.m. Mr. Chorlton 
was an active member of many institutions, 
both in this country and abroad, and in his 





ticed to Mather and Platt, Ltd., and worked 


frequent papers a full account of his work 
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will be found. 
the Institutions of Civil, Mechanical and 
Electrical Engineers, and the American, 
French and German engineering institutions, 
and was also a member of the Manchester 
Association of Engineers and a Fellow of the 
Royal Aeronautical Society. 

In 1933 Mr. Chorlton was elected Presi- 
dent of the Institution of Mechanical Engi- 
neers, and in his address he touched upon 
the subject of water supply and the advan- 
tages of a water “ grid,”’ a project to which, 
in his later years, he gave much attention. 
From 1931 to 1935 he represented as a 
Unionist member the Platting Division of 
Manchester, and from 1935 to 1945 the Bury 
Division in Parliament. He became an 
active member of the Parliamentary and 
Scientific Committee and worked hard for 
the furthering of all engineering interests. 
In his later years he was a director of many 
industrial companies, including Kendall and 
Gent, Ltd., and Smethwick Drop Forgings, 
Ltd. He was chairman of Mandelberg, Ltd., 
and of Edward Wood and Co., Ltd., and was 
for some time the chairman of Lancashire 
Dynamo and Crypto, Ltd. 





SIR FRANK HEATH 


Many of our readers will learn with regret 
of the sudden death on Saturday, October 
5th, at his home, 2, Morpeth Mansions, 





He was a valued member of 


ture at King’s College, London. In 1895 he 
took the position of Assistant Registrar and 
Librarian in the University of London, and 
from 1901 until 1903 he was Academic 
Registrar and Acting Treasurer of the Uni- 
versity. Following that appointment, 
Heath accepted the post of Director of 
Special Inquiries and Reports under the 
Board of Education, and from 1910 to 1916 
he was Principal Assistant Secretary of the 
Universities Branch of the Board. He was 
created C.B. in 1911 and K.C.B. in 1917. 

About that time he was made a member of 
the Advisory Committee to the Treasury on 
Grants to University Colleges, and acted as 
joint secretary to the Royal Commission on 
University Education in London. He also 
served as Education Correspondent to the 
Government of India at this period. 

Sir Frank’s close association with engineers 
began in 1916 when he was appointed head 
of the new Government Department of 
Scientific and Industrial Research, a position 
he continued to hold with distinction until 
1927. Concurrently, he was Secretary to the 
Advisory Council for Scientific and Indus- 
trial Research. About 1925 he was made 
Governor of the Imperial Institute. As a 
member of the Colonial Office Research Com- 
mittee, Sir Frank was invited by the Aus- 
tralian Government to visit that country 
with the object of promoting closer relation- 
ship between the D.S.I.R. and similar organi- 
sions in Australia. He went on to New 


his return to Great Britain he was createil a 
G.B.E. In the 1931-32 session of the British 
Electrical and Allied Industries Research 
Association Sir Frank served as President, 
He also served on the General Council of the 
British Standards Institution. He was the 
author of several books on the English 
language and literature. On the technical 
side, his more recent work, “ Industrial 
Research and Development,” written in 
collaboration with A. L. Hetherington i 
1945, is of more interest to engineers. 

Sir Frank, it will be seen, was not an engi- 
neer. But from the foundation of tlie 
Department of Scientific and Industrial 
Research in 1916, he was associated in 
many ways with engineers and their works. 
It was an evidence of his catholicity that he 
was able to do so with success, for wnilst it 
cannot be denied that in the earliest years 
of the D.S.I.R. he occasionally got across 
them, he won ia the end their sympathy and 
support. It may seem odd that a man who 
for a good many years had followed a literary 
and scholastic career should be able in middle 
life—he was fifty-three at the time —to turn 
in an entirely new direction. ‘The reason is 
to be found in his powers of organisation, his 
energy, and the singleness of purpose with 


_ 


which he threw himself into the new 
problems and the new task. Moreover, 
he had the personal characteristics that 


were needed, strength of mind combined 
with ready sympathy and a lively sense of 
humour. 





Zealand and carried out a similar task. On 








Letters to 


ADVERTISEMENTS 


Srr,—Mr. Eric N. Simons’ letter on page 257 
of THE ENGINEER dated September 20th 
covered several points of considerable interest 
to myself. I certainly agree with Mr. Simons 
that analogies in technical advertising are quite 
permissible, as long as the product is suffi- 
ciently prominent, and not completely over- 
shadowed by the “‘ attention-getting”’ illus- 
tration. 

Furthermore, it is considered essential that 
the use of analogy, as referred to, must be 
occasional, as constant repetition of same 
defeats the object of attracting attention by 
becoming commonplace. We have to avoid the 





SIR FRANK HEATH 


London, 8.W.1, of Sir Frank Heath, in his 
eighty-third year. Sir Frank Heath was 
closely associated on the academic side with 
the early beginnings of the London Univer- 
sity, and from 1931 onwards he was a 
Governor of the Imperial College of Science 
and Technology. Many will recall his work 
for the Department of Scientific and Indus- 
trial Research and the British Standards 
Institution. 

Henry Frank Heath was born in London 
in 1863, and was the eldest son of the late 
Henry Charles Heath, a miniature painter to 
Queen Victoria. He was educated at West- 
minster School and University College, 
London, and later, from 1888 to 1890, at 
Strassburg University. On his return to 
this country he was appointed Professor of 
English at Bedford College, London, a 
position he continued to hold from 1890 to 


point where readers regularly look at the 
sketch, humorous or topical as it may be, and 
then read no further. In a case like this only 
one of the three cardinal points of advertising 
are satisfied—it has attracted attention, but 
has failed to arouse desire or produce action. 
I firmly believe that the most essential point 
in technical advertising is that the reader be 
given at least a small paragraph of reliable 
technical information about the product being 
advertised 
For E. H. Jones (Macuine Toots), Lrp., 
N. A. RaInBow, 
Publicity Manager. 
London, October Ist. 
Sir,—I would like to endorse everything 
Mr. Simons says in advocating the restricted 
use of analogies in advertising. 
In one of our advertisements we utilised a 
giraffe with an exaggerated length of neck and 
@ supercilious expression, towering above an 
envious-looking ostrich. After the caption, 





1895. During part of this time he also acted 
as Lecturer in English Language and Litera- 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





explain why one of our pumps was, like the 
giraffe, head and shoulders above the rest. In 
my opinion, that advertisement did two 
important things. It drew the attention of those 
who were looking for a pump to meet their 
requirements, and it also attracted the notice 
of those who were not interested in a pump at 
the moment, but wondered what on earth a 
giraffe and an ostrich were doing in an engi- 
neering journal. Having been thus enticed to 
read, they were told, unconsciously, that so-and- 
so’s made a very good machine which they may 
have occasion to need. That message would 
not have reached those people had we simply 
displayed the machine and extolled its virtues. 

Yes, analogies must have a definite place in 
our programme if advertising is to be kept the 
live thing it should be. 

C. H. Jounson (MACHINERY), LTD., 
A. J. Mace, 
Advertising Department. 
Stockport, October 3rd. 


S1r,—The letter in your issue of September 
6th, 1946, on Advertisements, was most inter- 
esting. The trend which your correspondent 
mentions has been increasingly apparent for a 
number of years. Generally, I think it is a 
tendency to be applauded and I think your 
correspondent is right in his assumption that 
the average engineer of to-day probably does 
have a rather wider outlook and more catholic 
interests than did his predecessor of forty or 
even twenty years ago. 

The technique involved in the type of 
advertisement referred to is, of course, a very 
old one, indeed, and is to be found in its most 
blatant form with cheapjacks and showmen ; 





** Nothing comes up to it!’ we went on to 


but, personally, I cannot see that that is any 
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detriment. Mankind as a whole, particularly 
Anglo-Saxon mankind, retains a sense of fun 
and humour to the end of its days, and it is 
just to this sense that the humorous type of 
advertisement is designed to appeal. From 
the increasing number of such advertisements 
in both the British and American technical 
press, it can be fairly presumed that they are 
ellective. 

[he object of an advertisement, obviously, 
is to sell the advertiser’s goods. I agree entirely 
that the type of advertisement which relies on 
assertion and sometimes on hyperbole, and 
exaggeration is unlikely to appeal to the 
trained engineer, but it undoubtedly does 
appeal to a large public of a less discriminating 
class; sad to say, there is still a very large 
section of the public who believe implicitly 
that there is something peculiarly sacrosanct 
appertaining to the printed word, and if so- 
and-so shout loud enough and often enough 
that their’s is ‘‘The Best Baby Carriage in 
the World,’’ they need not bother to produce 
any evidence to support the statement. There 
is an exceedingly expressive Americanism 
to describe this class of individual, to wit, 
‘“ suckers,” and it is a very numerous class ; 
it even includes politicians ! 

For an advertisement to achieve its object, 
it must, of necessity, in the first case attract 
notice. The discovery of the fact that such 
notice can, in the case of engineers, be obtained 
by oblique methods, which in their essentials 
range from appeals to our love of the country- 
side on the one hand, to appeals to our 
schoolboy humour on the other, is a tribute 
to the astuteness of the people responsible for 
the advertisement, and, as I see it, at any 
rate, a compliment to the engineer, as it proves 
that he has a commendably wide outlook and 
range of interests. For the rest, it will be 
found in a majority of these cases that the 
advertisers’ initial object of attracting atten- 
tion having been achieved, his essential object, 
i.e., the selling of his goods, is approached by 
way of factual evidence and reasoned argument 
likely to appeal to the logical outlook. Kipling, 
who seems to have comment suitable for most 
circumstances, concludes his ‘‘In the Neo- 
lithic Age” with the lines ‘‘ There are nine 
and sixty ways of constructing Tribal Lays 
and every single one of them is right.” 

Within reason, this principle may well be 
applied to advertising methods. 

K. N. Harris. 

Wealdstone, Middlesex, 

October ist, 1946. 


CONDENSING BY COMPRESSION 


Srr,—From reading Mr. E. B. Parker’s letter 
commenting on your recent series of articles on 
the above subject, it seems that the idea may be 
current in some quarters that there are possi- 
bilities of greatly increasing the thermal effici- 
ency of steam power plants by some method 
of using the heat which is normally rejected, 
¢.g., in the “ gigantic cooling towers ”’ so strongly 
disliked by Mr. Parker. I should like to insert 
the reminder that there is an upper limit to the 
efficiency of any prime mover working under 
given conditions, namely, the familiar Carnot 
efficiency and this cannot be exceeded. There- 
fore, with any steam plant operating at pressures 
in use at present, a considerable percentage of 
the heat input must inevitably be rejected, as it 
is impossible to convert it into useful work. 

It is interesting to note that the condensing 
by compression cycle described by Mr. Holeroft 
is, in fact, a closer approach to the Carnot cycle 
than is the normal Rankine cycle. An alter- 
native approach to the Carnot cycle, however, 
is by the multi-stage bleeding of partly 
expanded steam for feed heating, as adopted 
in many modern steam turbine plants. I would 








suggest, ‘therefore, that a trial of the com- 
pression method on a modern turbine plant 
would not yield the impressive reductions in 
fuel consumption recorded by Mr. Holcroft on 
the reciprocating engine plant, as a normal 
reciprocating engine falls far below even the 
Rankine standard of efficiency. 
F. P. Frost. 
Barrow-in-Furness, October 4th. 


PAID STATUTORY HOLIDAYS 


Srm,—The year 1946 has seen the introduction 
of paid statutory holidays, and with the experi- 
ence of the Easter, Whitsun and August 
holidays behind us, the verdict on the various 
agreements drawn up between employers’ 
federations and joint union committees is that, 
in attempting to be absolutely fair, they have 
produced a result which it is virtually impossible 
to administrate, is wide open to abuse, and 
which leaves a wake of grievance and spléen 
behind it. 

The principle adopted is that of compensating 
at timework rates a workman who would have 
been at work on that day had it not been a 
holiday. The criterion applied to determine if 
an employee would have been at work on that 
day is to stipulate that he must have reported 
for work on the working day immediately pre- 
ceding and the working day immediately 
following the holiday. 

So far so good: the principle is the fairest 
operable one that can be devised, and the quali- 
fications, had they ended there, would have left 
a perfectly clear-cut issue. But there are always 
hard cases (possibly no more than one-half per 
cent of the whole), yet to cater for these there 
must needs be inserted in the agreement an 
exemption clause to the effect that ‘‘ circum- 
stances beyond the control of the employee 
proved to the satisfaction of the employer ” 
waives the necessity of reporting for work. 

The spirit of this exemption obviously refers 
only to the two qualifying days, yet “ cireum- 
stances beyond the control of the individual ” 
is being widely interpreted by union officials as 
covering all sickness, &c., which means that 
men off sick over the whole holiday period, 
perhaps weeks, perhaps months, either side, are 
eligible to claim payment although there is no 
possibility that they would have been at work 
on the particular day named as a holiday. 
National health insurance and workmen’s com- 
pensation are a not inconsiderable item, levied, 
as they are, on all employers; is there any 
ethic which should require them to pay wages 
on top when the beneficiaries are already in 
receipt of their nationally determined due ? 

In any case, the title of these hard cases is 
implicit in that they were unable to work on one 
of the two qualifying days, yet would have been 
at work on the named day. Because of this, 
every employee absent on either of the qualify- 
ing days has to be circularised as to the cause 
of his absence, and one can be quite confident 
that each and everyone will make his story as 
plausible as can be, with the fates militating 
against his person or his family. In actual fact 
99 per cent of such absence can only be 
described as additional days of holiday, and it 
was surely against this elongation of a difficult 
production period (every holiday period is such) 
that the agreements were intended in part to 
make provision. 

The agreement achieved by the Light Metal 
Trade Unions goes one step further in invalidat- 
ing the safeguards laid down. ‘‘ Foremen’s 
permission *’ is an exemption here, from the two 
qualifying days’ work. Perhaps someone will 
tell me what payment for a statutory holiday 
has got to do with men whose chief concern is 
physical production. Discipline, an integral 





part of the production process, is often best 
served when one can 


‘ 


play ball’’ with one’s 





subordinates ; affirmative answers, then, will 
far outnumber negatives for the simple reason 
that life can become insupportable with sub- 
ordinates who have an axe to grind. 

Be that as it may, there can be nothing fair 
about foreman’s permission since, differing 
widely in temperament, no two will adjudicate 
with the same result, and they should not be 
expected to bear the brunt of the bombardment 
which this encouragement to additional days 
of holiday is bound to bring about. 

Employers are paying six days’ pay for no 
visible gain; the least they should receive in 
return for this is a full resumption of work 
immediately the holiday is over. 

The wage clerk has a strict time schedule to 
adhere to, so to prevent having to revise his 
work once it is done, and to circumvent claims 
reaching him weeks after the event, it is neces- 
sary to circularise every individual who fails to 
appear on either of the two qualifying days. Out 
of a total hourly paid personnel of 680 the follow- 
ing will illustrate, as regards the August bank 
holiday, what an enormous administrative 
problem is involved :—Absent on the last 
working day preceding, 41, or 6 per cent; 
absent on the first working day after, 87, or 
13 per cent. Of this, 19 per cent who failed to 
qualify in the proper way, 28 produced evidence 
of sickness (22 per cent of the absentees). 
Almost without exception the remainder were 
having extended holidays, and it is quite 
impossible to decide who had received per- 
mission and who not. Some people seemingly 
book their holiday as early as January, and a 
brief remark that one has done so at the time 
seems from the employees’ point of view to be 
adequate, separated even though it is in time 
by seven months from its fulfilment. 

The aftermath of spleen and resentment 
(only too often the reaction of an individual 
who fails to get his own way) bids fair to widen 
still. further the chasm which separates the 
interests of the employee from that of his 
employer. 

L. G. PosTaNnce. 

Edmonton, October Ist. 





INSTITUTE OF METALS 


Sir,—I refer to my contribution to the dis- 
cussion of Mr. L. E. Benson’s paper at the 
autumn meeting of the Institute of Metals, as 
reported in your issue of September 27th, page 
282. Regarding my comparison of stress relief 
during artificial ageing for various alloys, I am 
reported as having compared Mr. Benson’s 
50 per cent reduction of stress after three hours 
at 270 deg. C. with tests done in my company’s 
laboratories. This should read 15 per cent after 
three hours at 200 deg. C. The former treat- 
ment would, of course, not constitute a normal 
ageing treatment. My point was to demon- 
strate that all alloys do not necessarily behave 
in the same way under these circumstances and 
that stress relief during artificial ageing may not 
be negligible. Further, you will note from my 
address that I am now a member of the staff of 
the Research Division of Aluminium Labora- 
tories, Ltd. 

ALUMINIUM LABORATORIES, LTD., 
G. Forrest, 
Research Division. 
Banbury, October 3rd. 








An APPRENTICESHIP ScHEME.—John Harper 
and Co., Ltd., Albion Works, Willenhall, Staffs, 
has issued an illustrated booklet giving details of 
its apprenticeship scheme. Information relating 
to the firm’s scheme of training in the foundry, shops, 
drawing-office and research laboratories is included 
in the booklet. There is no indentured apprentice- 
ship, and progress is dependent upon ability and 
willingness to take advantage of the training avail- 
able. 
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The Whale F actory Ship ‘* Balaena ”’ 


— > 


eres completing successful sea trials, the 
whale factory ship, ‘‘ Balaena,’’ designed 
and built by Harland and Wolff, Ltd., was 
handed over in Belfast Lough on Saturday, 


September 28th, to. her owners, United 
Whalers, Ltd., in time for this year’s Antare- 


tic whaling season. Few merchant ships of 
recent years have evoked more widespread 
interest, and the many innovations embodied 
in her design and equipment bear tribute to 
the very close co-operation between United 
Whalers, Ltd., and Harland and Wolff, Ltd. 





The two views of the ship reproduced here- 
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with taken by her builders during the trials 
show clearly the general appearance of the 
new ship. The design is outstanding in that 
for the first time, we believe, aircraft are 
carried on the ship for commercial use. Ina 
special hangar at the after end three naval 
amphibian ‘‘ Walrus”’ aircraft are housed, 
and launching gear of ‘the catapult type is 
provided, along with arrangements for ser- 
vicing the machines. Aircraft will be em- 
ployed, we understand, for whale spotting, 
and for reporting on weather and ice con- 
ditions. The machines are staffed by ex- 
Fleet Air Arm personnel. 

The ‘‘ Balaena ”’ has been designed to act 
as the ‘‘ mother ”’ ship for a fleet of about ten 
whale catchers, and facilities are provided in 
the ship for carrying out all maintenance and 
damage repairs during the whaling season. 
The factory is one of the largest whale oil- 
producing plants ever installed in a ship, and 
it is noteworthy for the most elaborate 
by-products plant yet designed. 

The hull was constructed under Lloyd’s 
Register Special Survey for the highest class 
of vessels designed to carry bulk oil having a 
flash-point above 150 deg. Fah. 

It is of the two-deck type, with an open 





bridge, a forecastle, and a boat deck aft. 


The space between the upper or flensing 
deck and the lower or tank deck, is occupied 
by the factory plant and machinery. Imme- 
diately below the tank deck are the large 
cargo storage tanks for whale oil and for other 
products. 

In accordance with usual whaling practice, 
the whales caught and killed by the attendant 
whale catchers are hauled up a slipway, 
which in our second illustration will be seen 
aft between the two propellers, to the flensing 
deck, where the blubber stripping and cutting 





up operations are carried out. For the 


ara 


WHALE FACTORY SHIP ‘‘ BALAENA’*’ 


efficient carrying out of this important pro- 
cess it is necessary that the area of the 


flensing deck should be as large as possible. 
In the case of the ‘* Balaena,”’ this enlarged 


Hull Particulars 


Length between perpendiculars ...  535ft 
Breadth moulded to tank deck... 74ft 
Breadth moulded above tank deck 

in way of factory . Snceast pean 
Depth moulded to tank deck ... 35ft 
Depth moulded to ante deck ... 57ft 


Displacement, about 32,000 tons 
Gross tonnage, about = 5,000 tons 
Net tonnage, about . 200 tons 

Deadweight carrying ‘capacity, ‘about 21, 000 tons 


Propelling Machinery 
Twin-screw triple-expansion reheat N.E.M. 
engines 
Designed output, total ... .-- 8000 s.h.p. 
Type of boilers: Single-ende d Scotch, with superheaters 
Designed working pressure 220 lb per sq. inch 


Type: 


Auxiliary Generating Plant 


Allen turbo, steam and oil engine driven 
generators 

One, 1500-kW turbo-generator 

Two 300-kW oil engine generators 

One 72-kW steam engine driven 
generator oboe. web Vege ” 

Designed output, total ... ... ... 2172kW 


Type: 


220 volts D.C. 


area has been achieved by special design, 
which includes placing the forecastle further 
forward than usual and widening the ship 





above the water line 1ft 6in each side, giving 


a flensing deck with a length of 321ft and a 
width of 77ft. 

On this deck the whale carcases are stripped 
of blubber or “ flensed,”’ and then cut up, 
the pieces of blubber, meat and bone being 
then dropped down small hatches into the 
various boilers and digesters for the extrac. 
tion of oil and by-products. For handling 
the carcases there are no less than nine 10-ton 
derricks, sixteen steam winches, nine electric 
winches, ten warping capstans, and two 
40-ton winches. These two winches, which 
are employed to draw the whale carcase up 
the slipway, are arranged on a covered plat- 
form over the flensing deck. Scott electric 


winches and Clarke Chapman warpiny 
capstans are installed. Other deck ma- 
chinery includes four steam engine driven 





sawing machines for cutting up the 
bones. 
Sure ACCOMMODATION 
Before dealing with the factory and its 


equipment some mention may 
the excellent accommodation on the ship. 
This complies with the general new require- 
ments of the Ministry of Transport, and 
some fifty-one baths and shower baths are 
provided. Single-berth cabins are provided 
for 24 persons, double-berth cabins 
for 198 persons, three-berth cabins for 
6 persons, four-berth cabins for 204 persons, 
and six-berth cabins for 12 persons, making a 
total of 444. The bridge house is reserved 
for the owners, master, factory manager, 
chemists, scientific staff and _ secretary, 
together with the deck officers, wireless 
operators and whale catcher gunners. It is 
complete with saloons and mess rooms. On 
the flensing deck forward there are large mess 
rooms for the petty officers, ratings and 
factory workers, and close to this accommo- 
dation are the extensive galleys, pantries 
and butcher’s shop. Below this deck the 
deck hands are berthed, and below again 
are extensive store rooms including refrige- 
rated storage space. Part of the whale- 
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catcher crews are berthed in the ship for 
voyages to and from the whaling grounds, 
accommodation being provided in flats along 
each side of the factory space. 

The engineer officers and the air personnel 
are berthed in the aft deck house, where 
there are also the hospital dispensary and 
operating theatre. Below this deck house, 
aft, is the accommodation for the engine- 
room hands, factory workers and part of the 
whale-catcher crews. 


PROPELLING MACHINERY ARRANGEMENT 


The main engines are fitted in the after 
end of the ship and comprise a twin-screw 
arrangement of direct-acting triple-expansion 
steam engines operating on the reheat cycle. 
They were supplied by the North-Eastern 
Marine Engineering Company, Ltd., and the 
designed total output is about 8000 i.b.p. 
Superheated steam is supplied by seven 
single-ended Scotch boilers fitted with com- 
bustion tube superheaters, and arranged 


which have a rated total output of 750 tons of 
fresh water per day. This plant is arranged 
on a flat near the engine and boiler rooms. 
Provision is made for carrying 2240 tons of 
fresh water in the deep tanks forward, in 
the forward and after peaks, and in the tanks 
below the slipway. The actual factory space 
between the tank deck and the flensing deck 
is about 375ft in length with a breadth of 
77ft and a total height of 22ft. Throughout 
the greater part of the factory there is a 
flat or intermediate deck, 7ft above the tank 
deck, on which most of the main machinery 
is seated. Below this flat and on the tank 
deck are placed the remainder of the 
machinery, such as the factory driving units, 
pipes, electric cables and the hatches to the 
oil storage tanks. These main cargo tanks 
have a total capacity of about 19,150 tons. 
On the outward voyage to the Antarctic Sea 
they are filled with oil fuel. As this fuel is 
gradually consumed, the tanks are cleaned 





and are then utilised for storing the whale 








WHALING SHIP SHOWING AIRCRAFT, CRANE AND HANGAR 


for burning oil fuel under forced draught. 
The working steam pressure is 22(]b per 
square inch. The exhaust gases are led up 
two funnels placed aft, one on either side of 
the central slipway for the whale carcases. 
The usual auxiliaries are fitted. Compressed 
air is furnished by a Reavell electrically 
driven compressor and a Lister emergency 
engine driving a Hamworthy compressor. 

The whole of the electric generating plant 
was supplied by W. H. Allen, Sons and Co., 
of Bedford. It comprises a 1500-kW turbine- 
driven generator, two 300-kW oil engine 
driven generators, and a 72-kW steam engine 
driven generator. In this part of the engine 
room is the large switchboard of Harland 
design, which controls the various electric 
circuits in the ship and the factory. In all, 
some 300 electric motors are installed, which 
vary from 3 h.p. up to 130 b.h.p. Two Scott 
motors of the latter horsepower drive the J. and 
K. Hall twin-cylinder double-unit refrigerat- 
ing plant which will be emploved for the 
batch freezing of tins of the choicest parts of 
whale meat for human consumption. This 
frozen meat is then stored in refrigerated 
chambers in the ship or it can be transferred 
to a refrigerator ship. 


Factory EQUIPMENT 


_ The consumption of fresh water in the ship 
is very large, and the “ Balaena’’ has three 
triple-effect evaporating and distilling plants, 














oil which has been produced and purified in 
the factory. 

In the main factory we noted twenty-two 
pressure boilers for the treatment of bone, 
ten pressure boilers for the treatment of the 
blubber, eight rotating digesters of the 
Kvaerner pattern, Ernest Scott liver oil 
extraction plant, and meat meal plant, includ- 
ing drying plant. The Alfa-Lavaloil separator 
plant is reputed to be the largest plant of its 
kind installed in a whale factory ship. 

Evident care has been taken in laying out 
this plant in such a manner that all the 
machinery is accessible for easy operation 
and for repair. Space, we noted, has been 
reserved for possible new development in 
process and by-product recovery. A con- 
veyor belt runs nearly the entire length of the 
factory, and there are two elevators from 
this conveyor, one forward and the other aft, 
for discharging the finished products to ships 
alongside the “‘ Balaena.”’ 


NAVIGATION EQUIPMENT 


In addition to the aircraft already men- 
tioned, which will be used for reporting 
weather and ice conditions, the ship is 
equipped with the latest navigating devices. 
They include, we noted, a Sperry gyro- 
compass and magnetic compass, long and 
short wave systems of wireless telegraphy, two 
systems of wireless telephony, a direction 
finder, an automatic echo sounder, and auto- 


log, as well as two systems of radar: There 
are also inter-connecting telephones, alarm 
and call bells, a staff-locating system and 
electric clocks and loud hailers. It may be 
stated that the aircraft-launching gear is of 
the Brown Brothers and Co., Ltd., Edin- 
burgh, catapult type, and it has seen service 
on the training vessel H.M.S. ‘“ Pegasus.” 
During our visit to the ship taking off 
and recovery of aircraft was excellently 
demonstrated. 

A feature of the installation is the engi- 
neers’ workshop alongside the hangar for 
aircraft maintenance and repairs. There are 
other engineers’ workshops in the engine 
room and on the flensing deck, and also a 
blacksmiths’ and a carpenters’ shop. 








The Production Engineer 


In the course of his Presidential Address 
before the Institution of Production Engineers 
in-London on October 4th, Mr. N. Rowbotham 
said that the definition of “‘ production engineer- 
ing’’ perplexed many people. His definition 
was “‘the devising and thereafter executing 
economic means of manufacture to the requisite 
standards of quality and quantity.” Years ago 
a production engineer dealt with his subject in a 
very elementary way, with limited knowledge, 
tools and equipment ; in fact, it was probable 
that his greatest asset was a full measure of 
skilled labour. With the progress of time, it was 
essential now that the production engineer 
should understand a multitude of factors with 
which to operate—metallic and non-metallic 
materials and their reaction to various pro- 
cesses, including turning, milling, grinding, 
honing, broaching, &c.; experimental or small- 
batch manufacture on the one hand, and, on 
the other, mass production ; shop lay-outs and 
working conditions; progress systems and 
mechanical aids appropriate to the circum- 
stances; psychology of the supervisory staff 
and workpeople ; and, in fact, a thousand and 
one items each of which must be properly 
studied and applied if the production engineer 
was to achieve the best results. Success in pro- 
duction engineering, said Mr. Rowbotham, 
could not be measured by the standards of recent 
years. During the war production at any cost 
was essential, and even now with a sellers’ 
market prevailing costs were not of supreme 
importance. If this country was to preserve a 
reliable economy in the years that lay ahead, 
and here the speaker suggested that unless we 
did achieve a sound production economy the 
standard of living in this country will fall—it was 
essential that the production engineer should 
be as skilled in his profession as any of his 
colleagues in theirs. Notwithstanding the 
excellence of invention and the conception of 
engineering ideas emanating from this country, 
they had to be co-ordinated with the highest 
production skill if a pre-eminent place in world 
industry was to be held. Mr. Rowbotham con- 
sidered that it should be possible to obtain 
greater value in the finished product as sold to 
the customer than that which was generally 
available now, and suggested that one of the 
reasons for this was to be found in many cases in 
the production engineers’ opinion being sought 
too late by the designer, and in other cases his 
opinion discounted entirely. Great improve- 
ments were possible by encouraging the design 
engineer and the production engineer to work 
more intimately together, their joint efforts 
beginning with the original project. Time and 
other factors, he pointed out, usually prevented 
anything but minor adjustments of a design at 
any later stage. 








LonpDOoN ASSOCIATION OF ENGINEERS.—The first 
award of the Vokes Presentation has been made by 
the London Association of Engineers to Mr. E. 
Carr, A.M.I. Mech. E., for his lecture on “ The 





matic fog signal rudder indicator and electric 


History of Copper.” 
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High-Voltage Impregnated Pressure Cable 





HE development of the impregnated pressure 
cable for high-voltage transmission, imclud- 
ing 264-kV single-core and 132-kV three-core 
installations, formed the subject of a discussion 
and demonstration organised recently by British 
Insulated and Callender’s Cables, Ltd., in 





.JOINTING 3- CORE 


London. Much intensive work has been done 
in the past decade by British cable manufac- 
turers in their efforts to devise and perfect 
various methods of cable construction which will 
prevent ionisation in voids in the dielectric. 
One of these systems, pioneered by British 
Insulated Callender’s Cables, Ltd., was described 
in THE ENGINEER, September 3rd, 10th, and 
17th, 1937. Briefly, this design of cable uses 


4 13 = 12 





between the dielectric and the lead sheath, 
charging the whole installation with pressure 
and preventing any ionisation in the dielectric 
up to at least 4} times the working voltage. 

The reinforcement consists of either copper or 
steel tapes, depending upon whether the con- 


132-KV IMPREGNATED PRESSURE 


struction is single or three-core. A series of 
rubber and bitumen tapes enclose the reinforce- 
ment to act as protection against corrosion 
when the cable is buried in chemically active 
soils. In the ordinary solid type of impregnated 
paper cable, the operating maximum stress at 
the conductor is limited to a figure in the region 
of 50 kV per centimetre, because higher stresses 
would tend to cause ionisation in the voids 
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Ferrule 
Paper tape 
Paper roll 
Cotton tape 
Lead foil 
Paper stress cone 
Lead wire bound round cores and 
soldered to lead sheath 
Lead sleeve 
9. Copper sleeve 
10. Gas channel pipe 
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a mass-impregnated paper dielectric enclosed 
within a lead sheath reinforced with metallic 
tapes. After the cable is installed nitrogen gas 
at 200 lb per square inch is admitted into the 
eable. This gas passes through a lead com- 


munication pipe, which is included in one of the 
dummy spaces between the cores, and from each 
joint the gas finds its way along the annulus 








22 23 28 27 26 


1. Integral pilot cable 

12. Filling plug 

3. Brass gland plate for lead 
sleeve 

14, Brass gland plate for copper 

sleeve 

15. Wiped joint 

16. Reinforcement bonding collar 

17. G.M. cast plumb container 

18. Drain plu 

19, High-tensile steel bolts 


JOINT Box FOR 132-KV 3-CORE CABLE 


which occur in the dielectric. In the impreg- 
nated pressure cable, on the other hand, by 
subjecting the whole dielectric to a pressure of 
200 lb per square inch, the breakdown strength 
of the void spaces can be raised. Thus the 
dielectric performance of the cable can be very 
greatly improved, and it can be taken that the 
operating stress of impregnated pressure dielec- 
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tric is in the neighbourhood of 100 kV per centi- 


metre. Using this figure as a design basis, the 
dielectric wall thickness is approximately 


0-25in for 66-kV cable and in the region of 
0-5in for 132-kV, and the design of three-core 
cable for 132 kV becomes immediately prac- 
ticable. 

It is a matter for calculation to determine 
whether circular or oval conductors will give 
the smaller overall diameter. Thus, in accori- 
ance with the well-known calculation of maxi- 
mum stress, the smaller conductors require a 
larger wall thickness. Equally, oval conductors 





CABLE 


require a larger wall thickness than circular 
conductors. On the other hand, oval conductors 
will core up more compactly than circular con 
ductors, giving a smaller overall diameter. 
This has an interesting bearing on the choice 
as between circular and oval conductors in a 
three-core cable. The general result of these 
considerations is that for three-core cables at 
132 kV, circular conductors would be chosen, 
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20. Lead jomting washer 

21. G.M. flange 

22. Concrete box filled with bitumen 

23. Filled with’sealing compound under 
vacuum 

24. Saddle clamp 

25. M.S. bearer 

26. Pressure-operated switch 

27. Connection to pressure switch tee 
off 11 

28. Married joint 


while at 33 kV, conditions would favour the 
oval conductor. At 66 kV there is a transition 
point, and the choice would depend on the size 
of conductor. 


INSTALLATIONS 


The first impregnated pressure cable to be 
laid under service conditions was the 100-yard 
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length of single-core 264-kV cable installed at 
Arnhem in December, 1936. This installation 
functioned satisfactorily and was entirely 
trouble-free until the commencement of hos- 


three-core 132-kV cable—which was commis- 
sioned in May, 1944, by the Central Electricity 
Board. 


tilities in Holland, 
information has come to hand. 


70” approx. 
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. Cable lug for flexible connection 
Compound seal 

. Filling plug 

. Copper dome 

Aluminium bronze air dome 
Compound leve! 

. G.M. top ring 

8. Arcing horn 

9. Flexible connector 

10. H.D. Copper fitting 


& Pte ete 


11. Oiled silk tape 
12. Pyrex glass equalisation pipe 
13. Porcelain insulator 


14, Paper roll 

5. Filled with compound 

16, Painted with bituminous paint 
17. G.M. base ring 

18. Oil-resisting tape 

19, Gas entry chamber 

20. H.R. brass base plate 

21. G.M. cast plumb container 
22. Tape poultice 

23. Wiped joint 

24. Sealing compound 

25. Tape binder 

26. Lead wire binding 


132-KV SEALING END 


installations of this type of cable for 33 kV 
and 66 kV have been carried out in the United 
Kingdom during the war years by British 
Insulated Callender’s Cables, Ltd. The most 
recent example is a length of 1900 yards—the 
first service installation in 


the world of a 


since when no further 
Several other 


JOINTS AND SEALING ENDS 


Details of the three-core 132-kV joint are 
shown in the accompanying drawing and the 
two engravings show stages in the preparation 
and making of the joint. The initial prepara- 
tion for jointing follows normal practice. After 
the three cores have been joined by flush ferrules 
the dielectric on both sides is stepped in 
diameter and wire snuggers are fitted, as shown 
in the left-hand engraving, to prevent movement 
of the paper tapes. Having removed the wire 
snuggers the space formed by the steps is filled 
in with impregnated paper tape. Impregnated 
paper rolls are then applied to each core by a 
special rotary fitting. After each roll has been 
transferred to the core, it is moved axially to 
its correct position and then tightened up. The 
paper rolls are pre-cut with a steadily reduced 
width, so that as the paper is applied turn by 
turn the final result conforms to the correct 
profile for the proper control of longitudinal 
stress. The right-hand engraving shows the 
three cores complete and the tapered section 
covered with a metal screen consisting of lead 
wire. The internal pilot cable is joited, and 
the automatic pressure switch can be seen in 
position at the remote end of the joint. This 
illustration also shows the method of terminat- 
ing the gas communication pipes on both sides 
of the joint at positions near the top. The lead 
sleeve is partly pulled forward ready for placing 
in position, while the copper sleeve attached 
to the travelling cradle is shown on the right- 
hand side of the engraving. The space between 


compound under vacuum. Cast plumbs are 
used for making hermetical seals between the 
joint sleeve and the cable. 

The general arrangement of the 132-kV seal- 
ing end is shown in the accompanying drawing, 
which is self-explanatory. The porcelain 
insulators are designed to withstand the mecha- 
nical stress caused by the internal gas pressure. 
A semi-conducting glaze on the outside surface 
of the porcelain eliminates irregularities in 
potential, resulting from atmospheric pollution 
and makes an anti-fog shed unnecessary. 

After the cable has been laid and jointing 
work is completed, nitrogen is admitted at one 
end until the whole system of cable, joints and 
sealing ends is charged with a pressure of 200 lb 
per square inch. In the case of the three-core 
cable, it is convenient and desirable to have a 
gas communicating pipe (of lead) within one 
of the core filler spaces to ensure a definite and 
predictable gas flow along the entire cable 
system under initial charging and gas fault 
conditions. 

Another refinement in the three-core cable 
is the provision of a two-core pilot cable in one 
of the filler spaces. This pilot cable is con- 
nected to a pressure switch in each joint to form 
a gas pressure alarm system. Under normal 
operating conditions, the pressure switches are 
in a strain-free state, but when any joint 
develops a low-pressure the corresponding 
pressure switch closes a contact and operates 
an alarm at the terminal position of the feeder 
in such a way as to indicate which particular 
joint has become faulty. An advantage of this 
device is that while complete protection against 
pressure loss is given at every joint, the pressure 
skin of the installation is pierced by the con- 
nections to the alarm apparatus at one point 





the lead and copper sleeves is filled with sealing 


only. 








Atomic 


R. ATTLEE : The full economic significance 
of atomic energy is not yet known. I think 
there has been in some quarters a good deal of 
over-optimism, both as to what could be accom- 
plished and as to the time within which we could 
see vast changes in our daily life. I do not think 
anyone has any doubt that there is here a 
possibility of revolutionary changes. Therefore 
[ think hon. Members of all parties will agree 
that development in this country is a prime 
responsibility of the Government; that the 
Government must have the powers to foster 
development, to guide it along the most fruit- 
ful lines, and to ensure that the results are 
used in the best way for the peace and prosperity 
of this country and of the world. To-day we 
are not concerned primarily with the question 
of international control. That is a matter which 
is being worked out in the Commission set up 
by the United Nations organisation, and we all 
hope that that Commission will find an effective 
solution to remove the fears for the safety of 
mankind which have been aroused. We have 
been watching with anxious care the delibera- 
tions of the Commission, and it is the firm 
intention of His Majesty’s Government to do 
their utmost to get an agreed scheme, and to 
co-operate fully in that scheme when it has 
been agreed ; and this Bill before the House, in 
one of its aspects, is an earnest of the Govern- 
ment’s determination that the United Kingdom 
shall be ready to play its part, its full part, in 
any international scheme. 

The military applications are, of course, 
largely affected by international considerations, 
but, whether the United Nations organisation 
succeeds or not in getting a solution, we believe 
that the military applications must be the 
subject of the closest Government control. We 
hope that we may secure its prohibition for 
military use. If that were not so, or even if it 
were so, we should still need to have powers 
in this country, and it is important in this 








regard to remember that one cannot separate 
off exactly the plants that may produce power 
for civil use and the plants that may be used 
for military use. Power that produces for 
peaceful use may also produce an explosive 
element in the atomic bomb. The knowledge 
of the possibilities of this invention, and of how 
far it can be applied to economic and industrial 
exploitation, is not sufficient yet to produce a 
detailed scheme or a permanent scheme. 

As the House knows, the Government have 
already set up a large research establishment, 
and we are arranging for the production of fissile 
material for that establishment, and for other 
purposes, and the responsibility has been placed 
with the Minister of Supply ; and this Bill will 
given him the necessary powers to discharge 
that responsibility. I cannot tell the House 
exactly what will be the future cost. The 
programme of work already approved will cost 
something like £30 million, but the programme 
is being kept constantly under review, and it 
may well be that expenditure on a far greater 
scale may be necessary if we are to play our 
proper part. The Bill has been very carefully 
considered by our experts. But, of course, the 
Government take full responsibility for it. 
I claim that this Bill is necessary, both to 
fulfil our international obligations and for the 
protection of our people at home. 

We are presented with a rather difficult 
drafting problem as to where exactly to draw 
the line, where to get the security we need 
without impeding scientific research, and the 
conclusion we reached was that we should 
define in the Bill the information which should 
not be communicated concerning the energy 
plants, what they do and how they work, with 
provision for excluding information about plant 
in use for purposes other than atomic energy, 
provided that the connection with atomic 
energy is not disclosed. An amendment is on 
the paper, and will be moved by the Minister in 
Committee, directing the Minister not to with- 





* Extracts from speeches on the Atomic Energy Bill. 
House of Commons, Oct. 8th. 


hold consent to disclosure where he is satisfied 
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that the information proposed to be com- 
municated is not of importance for purposes of 
defence. Our desire has been to make the thing 
watertight by giving the Minister full powers, 
including power to authorise a relaxation in 
particular cases. Also we desire to take away 
the onus which, as the Bill is drafted, rested on 
persons, requiring them to give information 
without knowing quite whether the information 
was right. As the clause will be amended in 
Committee, that onus will be on the Minister. 
We also provide that where information has 
once been made available to the general public, 
if it is not in contravention of the Bill, it is 
freed from further control. We expect that in 
course of time there will gradually emerge 
classes of information which may be published. 
As a matter of fact, to-day the great bulk of 
the technical information is necessarily in 
Government hands. It has been the result of 
work in Government establishments or under 
Government control, and there is there, there- 
fore, the additional safeguard of the Official 
Secrets Act. 

Mr. John Wilmot: It is one of the primary 
purposes of this Bill to put the British Govern- 
ment in a position to carry out within its terri- 
tory the obligations which we hope will be the 
substance of international agreement very 
soon, and it is quite impossible that an inter- 
national authority should be able to make a 
law which will be binding on all the subjects 
of all the States, unless the States which are 
parties to the agreement are prepared to pass 
laws of their own giving effect to it. Obviously, 
no international agreement to limit the use of 
atomic energy to peaceful purposes would be of 
use unless the signatory Governments - were 
able themselves to control their own nationals 
in the use that they were making of this new 
source of power. 

One of the things which the Minister, his 
advisers and assistants must guard against in 
building their organisation is that the scientists 
shall be confined and treated as civil servants. 
Scientists do not do good work in those 
conditions, it is pointed out. There will 
be scientific people working in Government 
establishments, there will be many more, in 
time, working outside Government establish- 
ments, in universities and later on in industry. 
I do not believe that there is any risk or danger 
that the scientific men who will be doing this 
work will be subject to any more irksome or 
tiresome restrictions which would hamper them 
in their work than scientists working in other 
departments in Government establishments or 
for industry. 

Everything depends upon the spirit in which 
the Government will act and use the powers 
which will be granted under this Bill. What 
sort of drive and energy is to be put up behind 
it ? What indications have been already given 
that the Government are tackling this thing 
with the full purpose which its importance 
deserves? I think the appointment of so 
distinguished and eminent a person as Lord 
Portal of Hungerford as the Controller of 
Production of Atomic Energy in the Ministry 
of Supply is an indication of our intention to 
find the best possible people to carry on this 
most important of all work. Already we are 
hard at work with the research establishment. 
The limiting factor is not any lack of energy on 
the part of the Administration ; it is the sheer 
limit of labour and materials which we can get for 
the job. Our productive capacity, as the House 
knows, is strained in every direction, but we 
are doing our utmost, by every possible means, 
to press this matter forward. 

I would like to deal with what I think was the 
main contention of a number of hon. Members, 
and that was that they would feel much happier 
if there were included in the Bill the provision 
of an advisory committee of scientists to advise 
the Minister. I have given that suggestion, 
which, on the face of it, is a very natural one 
in dealing with so expert and difficult a subject 
as this, and with a Minister who is admittedly 
no scientist, very careful consideration. I think 
that Iam right in saying that there is not in fact 
very much between us on the matter. There 
is at present the practice of taking the advice 
of all the leading scientists who can contribute 


anything to this matter. I do not think that 
it would be wise, for several reasons, to have a 
statutory fixed body of scientists who inevit- 
ably would become a screen between the Minister 
and his direct parliamentary responsibility. 

There is, of course, a most important advisory 
body, the Anderson Committee as it is called, 
which advises the Prime Minister and the 
Government generally upon the whole problem 
and upon which there sit a number of dis- 
tinguished scientists; but that is a broader 
approach to the matter—the general policy of 
the thing rather than the day-to-day carrying 
on of the business. That is done by officers of 
the Ministry of Supply, under the direction of 
Lord Portal of Hungerford, and that distin- 
guished atomic scientist Professor Cockcroft, 
who is in charge of the experimental establish- 
ment at Harwell. It is those day-to-day workers 
who are in touch all the time with the scientific 
people all over the country. 

The Bill was read a second time. 








Aromatic Hydrocarbons from 
Petroleum 


In 1945 Petrocarbon, Ltd., of Adelaide House, 
London Bridge, E.C.4, was formed to operate 
the ‘* Catarole ” process in the United Kingdom 
and a number of European and overseas coun- 
tries. This is a new process which is claimed to 
make possible the simultaneous production 
from an essentially non-aromatic charging 
stock, such as naphtha or gas oil, of the whole 
range of aromatic hydrocarbons in substantially 
pure form, and of a gas mixture containing a 
high proportion of olefines. A pilot plant has 
been working since 1941 to study the influence 
of operating conditions and of different charging 
stocks. 

It is now announced that the firm has made 
arrangements for the construction at Part- 
ington, near Manchester, of a plant to operate 
the process on a full industrial scale. Con- 
struction and operation will be undertaken by 
a subsidiary company, Petrochemicals, Ltd. 
Initially, the plant will have a capacity of 
50,000 tons per annum of charging stock, but 
provision has been made for expansion to deal 
with an input of up to 100,000 tons yearly. It 
is anticipated that the plant will be ready for 
operation in 1948. 

During the past ten years it has become more 
and more evident that coal is no longer the only 
or even the main source of aromatic chemicals, 
and that it is possible to transform aliphatic 
hydrocarbons into aromatics of the same carbon 
number with the aid of catalysts such as 
alumina and promoters such as chromium oxide. 
For various reasons, however, few individual 
aromatic hydrocarbons have become available 
by working that process. Coal, on the other 
hand, makes available the whole range of 
aromatics at once, but the extent to which coal 
tar can be produced obviously depends on the 
extent to which the coke, forming the main 
product of the process, can be commercially 
utilised. 

Further research into the conversion of 
aliphatic hydrocarbons into aromatics has 
shown that it is possible to treat any non- 
aromatic charging stock in such a manner that 
the whole range of aromatic hydrocarbons is 
obtained. Petroleum is therefore no longer 
second to coal as a source of aromatic hydro- 
carbons; also the choice of special charging 
stocks or fractions and of the processing con- 
ditions makes it possible to vary the quantita- 
tive composition of the resulting aromatised 
product. 

The firm states that if petroleum is passed 
through a packed tube at atmospheric pressure 
at 630-680 deg. Cent. and a velocity of 0-05-0-5 
litre per hour and litre catalyst volume, the 
resultant liquid has an aromaticity of at least 
95 per cent. In addition, valuable gaseous 
products are formed. The use of metals, such 
as copper, as packing materials reduces the 
temperature to the figures given above, and 
reduces also the extent to which carbon forma- 








tion takes place. These two factors, combined 





with the purity of the products, go to make thw 
process economical. 

The practical importance of the process lios 
mainly in the fact that it produces simultano- 
ously a wide range of those aromatic and alipha- 
tic hydrocarbons which form the basis of the 
modern production of organic chemicals, and 
that it produces them in a state of high purity. 
Thus the process may well be able to supple- 
ment the coal tar industry, which is, and is 
likely to remain, the mainstay of Britis) 
chemical industry. 








District Heating 


IN October, 1942, a sub-committee of th: 
Heating and Ventilation (Reconstruction) Com 
mittee of the Building Research Board was 
appointed, under the chairmanship of Sir 
Alfred Egerton, to inquire and report on the 
desirability of developing in this country 
schemes for the supply of heat for various 
purposes by means of steam or hot water from 
central sources, This sub-committee found that 
much detailed study was required before any 
full report on the subject of district heating 
could be prepared. In the course of its work 
the sub-committee has considered in very great 
detail a large hypothetical thermal-electric 
scheme, partly with the object of bringing out 
and elucidating the various problems likely to 
be met in applying district heating in this 
country, and partly to provide a yardstick which 
would enable the merits of other schemes to be 
assessed. As it may still be several months 
before a final report can be published, the sub- 
committee has thought it desirable to issue an 
interim memorandum, copies of which may be 
obtained from H.M. Stationery Office, price 3d. 
The memorandum discusses briefly the experi- 
ence in district heating which has been gained 
abroad, and brings out clearly the improve- 
ments in amenities and efficiency which could 
result from this kind of development, stressing 
the possibility of achieving a better standard of 
comfort with an appreciable saving in coal. On 
the question of utilising some of the heat now 
discarded from electricity generating stations, 
the memorandum states that the linking of heat 
and electricity production in thermal-electric 
stations would lead to the maximum coal saving, 
but that in general the conversion of existing 
electricity stations is not practicable, since the 
necessary plant alterations would be very costly 
and would, moreover, involve a loss of electricity 
generating capacity which could not at present 
be afforded. The suggestion is made, however, 
that new thermal-electric plant, additional to 
the electricity generating plant now available, 
might be provided in either new or existing 
stations. Obsolete electricity generating stations 
might be redeveloped in this way, or as heating 
stations only. The memorandum emphasises 
the need for gaining experience with district 
heating in this country, suggesting that thermal- 
electric schemes might be tried out in central 
urban areas scheduled for reconstruction, or in 
large residential neighbourhoods, and that 
thermal schemes might be tried either in large 
residential neighbourhoods or in smaller housing 
estates. 








ADVANCED MINING ScHOLARSHIPS.—The Miners’ 
Welfare Commission has awarded forty-four scholar- 
ships in 1946 for part-time day advanced mining 
courses. The awards provide assistance up to 4 
maximum of £30 each in respect of fees, books, 
travelling expenses and compensation for loss of 
wages incurred in attending the course on one whole 
day a week. The scheme was established in 1939 for 
the purpose of encouraging technical education in 
mining throughout all the coalfields in Great 
Britain, and the awards in 1946 make a total of 
295 scholarships awarded to date. The scholarships 
are normally awarded for four years at technical 
institutions approved by the Miners’ Welfare Com- 
mission, and are given to assist suitably qualified 
workers employed in the coal mining industry to 
attend advanced courses in mining, leading up to 
the Colliery Managers’ Certificate of Competency 
Examination of the Ministry of Fuel and Power. 
The employers release holders of scholarships on 
one day each week to enable them to attend the 
course. 
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American Engineering News 





Post-War Sanitary Engineering 

A serious condition that will prevail 
during the early years of post-war technical 
developments, according to a report of the 
American Society of Civil Engineers, is a severe 
shortage of trained and competent sanitary 
engineers and a vastly widening need and 
demand for sanitary engineering services. A 
wartime census listed 3559 sanitary engineers 
in the United States, of whom 1503 were com- 
missioned officers in the Army, Navy and 
Public Health Service, and 799 were classified 
as essential for the protection of civilian public 
health. Such a supply is wholly inadequate for 
the post-war period. Some of the men are 
ageing, and probably others do not warrant 
classification as sanitary engineers. A survey 
in 1938 showed 105 graduates per year from 
thirty-one institutions, but many did not follow 
the profession of sanitary engineering. On the 
other hand, many engineers not trained specially 
in this branch have entered it and have become 
highly proficient. During the war the training 
of sanitary engineers was reduced almost to 
the vanishing point, but many men in the 
Armed Forces observed the almost miraculous 
developments in sanitation and have become 
interested in it as their life work. Unfor- 
tunately, many men believe there is some short 
cut to obtaining a college degree in sanitary 
engineering, or that a few months of special 
training will qualify them as professionals. In 
the past twenty years the numerous develop- 
ments in treatment of water, sewage and trade 
wastes in regard to chemical and fluid mech- 
anics have been such as to require specialists 
for their study. Many public works in this 
field that have been deferred by war conditions 
must now be taken up, and in addition there is 
the rapidly widening field of prevention of 
pollution of streams. Employment of sanitary 
engineers in the U.S. Army is not promising, 
according to the report. It is considered that 
graduate education offers the most satisfactory 
plan for combining broad competence with 
high professional proficiency. Undergraduate 
programmes in sanitary engineering or public 
health engineering are not looked upon with 
favour. 


Irrigation and Hydro-Electric Works 


A construction programme providing 
for the completion of twenty-eight projects 
costing from £1,000,000 to £15,000,000 and 
aggregating £604,000,000 has been drafted by 
the United States Bureau of Land Reclamation 
as a definite means of meeting present post-war 
conditions and providing for greatly expanded 
agricultural developments of the future. That 
is to say, the construction works will afford a 
vast field of employment for skilled and 
unskilled labour and technical workers, but 
when completed will add some 6} million acres 
of irrigated land for farms by 1950, making a 
total of some 20 million acres under irrigation. 
Auxiliary purposes of these great works 
include low-cost hydro-electric power develop- 
ment, protection of life and property against 
floods, municipal and industrial water supplies, 
conservation of fish and wild life, and _ inci- 
dentally the development of recreational 
areas. The works are based upon exhaustive 
studies as to engineering design and financial 
stability, the latter including the ability 
to return the cost of construction within 
an operating period of forty to fifty years. 
A closely related, but relatively small, con- 
struction activity will be the reconstruc- 
tion of roads, railways, transmission lines, 
bridges and other works which now lie within 
the areas to be submerged by future great 
reservoirs. Many dams will be required, of 
concrete, earth embankment and rock embank- 
ment types. Long canals, ditches, conduits and 
lines of concrete pipe will be required for trans- 
portation and distribution of the water stored 
in the reservoirs. A novel but not unprece- 
dented structure is a bridge span consisting of 
a concrete box conduit supported by a concrete 
arch, the top of the conduit being utilised as a 








public road. Financial returns are made 
through the farmers, consumers of electrical 
energy, municipalities supplied with water for 
domestic purposes and factories or other works 
supplied with water for industrial purposes. -It 
is expected the construction expenditures for 
the year July Ist, 1946, to June 30th, 1947, will 
amount to about £40,000,000. 


St. Lawrence Waterway 

A new stage in the troubled career of 
the St. Lawrence River Waterway project, to 
open navigation between the Atlantic Ocean 
and the Great Lakes of America, is a favourable 
report of the United States Senate. The present 
plan approves an agreement with Canada for a 
Commission representing the two countries to 
prepare plans for power and navigation facilities 
and then to let the contract and supervise con- 
struction. All work at the site of the Inter- 
national Rapids would be built by the United 
States Government. This would include a dam 
to control the water level of the river and Lake 
Ontario, together with hydro-electric power 
plants, and canals and locks for navigation. 
Other locks and canals in that part of the river 
which lies entirely within Canada would be 
built by the Canadian Government. The pro- 
posed depth of 27ft in the river and canals, with 
30ft over lock cills, has been criticised as 
inadequate, since many ships of recent con- 
struction have draughts of 27ft to 284$ft. The 
answer to this is that few ships would be loaded 
to their maximum draught. The project might 
be made self-liquidating by the charge of tolls 
on foreign commerce. Power is to be generated 
by a hydraulic drop of 100ft in a plant of 
2,200,000 h.p. capacity built across the inter- 
national boundary, so that half the equipment 
will be in Canada (province of Ontario) and the 
other half in the United States (State of New 
York). Each Government would supply its 
own power equipment. Material savings in the 
cost of freight transportation are estimated. 
Operating expenses are estimated at £2,500,000 
annually, or 4s. per ton of freight carried. The 
cost of the work is estimated at £116 millions, 
of which the United States would pay £80 
millions and Canada would pay £36 millions. 
On the other hand, the cost has been estimated 
by opposition interests as high as £360 millions. 


Treatment for Blast-Furnace Coke 


At the new steelworks at Fontana, in 
California, coal from Utah was first used in the 
coke ovens, but its quality decreased in storage 
by oxidation and it also suffered breakage in 
handling. Stock piles were. kept deep to 
minimise the area exposed to weathering, and 
averaged 10,000 to 15,000 tons. Coal dumped 
from railway wagons was carried to the bins 
or the stock piles by belt conveyors. New and 
old coal was blended, broken to 14in screens and 
then passed by belt conveyor to mixing bins and 
a hammer mill, whose product was 60 to 65 per 
cent of fin size. By reducing the amount of 
handling, the former yield of 53 per cent blast- 
furnace coke and 14} per cent coke breeze was 
changed to 56 and 114 per cent respectively. 
Further improvement was developed by the 
use of a low-volatile coal from Oklahoma, at 
much greater cost for transportation over a 
longer distance. The original coke was 
deficient in strength, and the new coal averaged 
67-9 per cent carbon, 17-8 per cent volatile 
matter, sulphur 0-74 per cent, ash 14-3 per 
cent and moisture 2-8 per cent. The oven 
mixture contained 10 to 20 per cent of this new 
coal, and the coke was improved in all properties 
except porosity, which decreased from 53 to 
48 per cent, but was still satisfactory. A 
higher proportion of more than 124 per cent of 
this coke was not economical owing to the 
long distance of transportation, but 10 per cent 
was found physically satisfactory and also 
economical. The yield of coke improved, with 
a decrease in tar and light oil recovery and a 
slight increase in ammonium sulphate. The 
yield of nitrogen is high. The operation of the 
blast-furnace improved noticeably and the 
daily production of iron increased from 1154 tons 
with coke from the original coal to 1235 tons 
with coke from the blended coal. There was 


a decrease also in coke consumption per ton of 
hot metal produced. For foundry coke a satis- 


factory mixture is found with 55 per cent of 
the original coal, 40 per cent of the low-volatile 
coal and 5 per cent of pitch. 


Labour Factors in Mill Design 

Labour efficiency, labour economy and 
labour safety as factors affecting the design and 
operation of milling works in the American 
metal-mining industry have been discussed 
recently in technical literature, in relation to 
the operation of such plants under existing con- 
ditions. Greater consideration needs to be 
given to the comfort, convenience and safety 
of the operating force. The most important 
factor in limiting the labour requirements of a 
mill is its materials-handling system for bring- 
ing supplies into the several departments, and 
for handling heavy machine parts for repair 
work. In some cases where requirements for 
increased production have necessitated new 
equipment in the way of cranes, hoists and 
trolly carriers, it has been found that the mill 
buildings are of too light construction to 
support such loads. Crushers should be capable 
of doing the day’s work in twelve to fourteen 
hours, and the accessory equipment selected 
on the same basis. The crusher building of any 
but very small mills should be at least 200ft 
from the mill building, with a view to enlarge- 
ment and accessibility. At the Santa Barbara 
mill, where ores from several mines are crushed 
and sampled separately, good results were 
obtained by dividing the 1000-ton fine ore bin 
into five bins of 100 to 300 tons capacity. 
Gates and feeders control the tonnage drawn 
from the bins so as to ensure a practically 
constant mill feed. Rod mills instead of dry, 
closed-circuit secondary crushers eliminate 
expensive screens and conveyors, and reduce 
the cost of the dust-control system. For 
economy in labour, there must be close co- 
operation between the designing engineer, the 
maker of machinery or equipment, and the 
mill operator, the last-named keeping the 
others well informed as to his needs, wishes and 
ideas. Most accidents in a mill can be traced 
to the handling of materials, and by close 
attention to this feature at the Santa Barbara 
mill the annual lost-time accidents were 
reduced by 90 per cent in ten years. 


Oil-Electric Locomotive Maintenance 

Increasing use of oil engine or oil- 
electric locomotives on American railways is 
necessitating changes in running shed and repair 
shop facilities, especially at points where both 
steam and oil-electric locomotives have to be 
serviced. At one division point, entirely new 
facilities have been established to service a fleet 
of oil-engine locomotives which has superseded 
the older steam engines. The main building, 
225ft by 130ft, is divided longitudinally by a 
central wall. The side for running repairs has 
two through tracks with pits the entire length, 
while the side for heavy repairs has two stub 
tracks, also with pits. The building is of brick, 
concrete and steel, with ventilating windows 
and glass-brick panels for lighting, while the 
running repair side has a monitor or clerestory 
for escape of gases and fumes. The doors of the 
through tracks are opened automatically by 
an ‘‘electric eye’ device, as engines approach 
and thus enter without stopping. Adjacent 
to the building is a washing machine which 
cleans the sides of the locomotives as they pass, 
the machine consisting of vertical revolving 
brushes and vertical perforated spray pipes. 
The water is turned on and off automatically. A 
serious trouble with oil-electric locomotives in 
general is the increasing number and serious- 
ness of fires on the engines. They originate in 
high-temperature switches, short circuits, sparks 
from brake shoes, overheated pipes, accumula- 
tions of oil and dirt, and carelessness of 
operators in storing clothes and more or less 
inflammable matter in lockers and odd corners. 
Frequent and thorough cleaning and inspec- 
tion as to cleanliness is essential for safety. 
Fire-fighting equipment may include carbon- 
dioxide extinguishers, smoke detectors and 
foam or fog systems. It is estimated as econo- 
mical to build these last systems into the loco- 
motive, at 3 per cent of its total cost, not only to 
avoid cost of repairs, but to avoid having the 





locomotives out of commission. 
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Industrial and Labour Notes 


The International Tin Conference 


The International Tin Conference, 
attended by delegations from the United 
Kingdom, Belgian, Bolivian, Chinese, French, 
Netherlands, Siamese and United States Govern- 
ments, opened in London on Tuesday last, 
October 8th. The object of the Conference is to 
consider the prospective world tin position and 
to see whether any continuous inter-govern- 
mental study of that position is necessary. The 
British delegation is headed by Mr. George 
Archer, of the Ministry of Supply, and is accom- 
panied by a panel of advisers representing the 
producing, smelting and consuming sides of the 
tin industry. 

At the opening, Mr. John Wilmot, the 
Minister of Supply, extended, on behalf of the 
Government, a cordial welcome to the delegates 
who had come to the Conference from overseas. 
He said that we were now looking forward to the 
time when we might again hope to have ample 
supplies of tin freely available to consumers all 
over the world. During the years between the 
first and second world wars the tin producers 
had considerable periods of difficulty, and 
certain inter-governmental arrangements were 
made for the purpose of dealing with the 
position. For some time, Mr. Wilmot con- 
tinued, the United Kingdom Government. had 
been giving careful consideration to the pro- 
spective position of the world tin industry. 
Although the present production was sub- 
stantially below the level of desired world 
consumption, it did appear that when the main 
tin-producing areas in the East were rehabili- 
tated there might arise at some future date a 
position in which the potential production was 
likely to be in excess of demand. After con- 
sultation with the Governments of the United 
States, the Netherlands, Belgium and Bolivia, 
it had therefore been thought wise to convene 
the Conference in order that all the main 
interested countries, both as producers and 
consumers, should together consider the pro- 
spective world tin position and see whether any 
continuous inter-governmental study of that 
position was required. 


The Forty-Hour Week 


In another part of the T.U.C. General 
Council’s report mentioned above, the activities 
of the Committee on the forty-hour week and 
holidays with pay are dealt with. This Com- 
mittee, it is stated, decided to recommend the 
T.U.C. to initiate and develop the following lines 
of action :—To encourage and assist unions in 
their efforts to establish the forty-hour week 
by the method of voluntary collective negotia- 
tion and agreement ; to approach the Govern- 
ment for legislation which would place upon all 
industries the obligation to produce and apply 
schemes providing for the establishment of a 
normal working week of forty hours; and to 
prepare a public statement outlining the case 
for a forty-hour week, the extent to which 
hours had already been reduced below forty- 
seven, and the nature of the T.U.C.’s legislative 
proposals. 

The General Council gave approval to the 
Committee’s recommendations, and during the 
year various steps have been taken to secure 
their implementation. 

So far as the approach to the Government is 
concerned, the report says that it is proposed 
to make a request for legislation designed to 
give legal effect to arrangements for a forty- 
hour week arrived at by voluntary negotiation. 
At the same time, it is felt that there should be 
imposed on industries in which the voluntary 
method of approach is found to be unavailing 
a legal obligation to prepare a satisfactory 
scheme by a specified time, in the absence of 
which the Minister of Labour, with technical 
assistance and the advice of a_ specially 





draw up an appropriate scheme for the industry. 
Such legislation would also require statutory 
wage-fixing authorities to give immediate con- 
sideration to the implementation of the forty- 
hour week. 

The report discloses that the principal modi- 
fication of policy adopted during the year is 
that the T.U.C. is now definitely prepared to see 
the forty-hour week established, where appro- 
priate, in two stages. This general modifica- 
tion is, however, subject to a qualification that 
in certain industries, particularly those already 
working a normal week of less than forty-seven 
to forty-eight hours, there is no obvious reason 
why a forty-hour week or less should not be 
reached in one stage. 

The Committee does not therefore hold the 
view that the T.U.C. should abandon the pursuit 
of the forty-hour week because of the fact that 
the immediate industrial and economic situation 
of the country is one that calls for increased and 
sustained production. It is not admitted that 
an early reduction in working hours would 
necessarily lead to loss of output. 


Coal Production 


Coal production conferences, attended 
by officials of the National Coal Board and 
representatives of the Colliery Managers’ Asso- 
ciation and the National Union of Mineworkers, 
were held in Scotland last week-end. 

Mr. Arthur Horner, general secretary of the 
National Union of Mineworkers, addressed the 
conferences, and said, at Edinburgh, that a 
firm guarantee could not be given that existing 
factories would continue to function through 
the coming winter. For each 5,000,000 tons of 
coal of which the mining industry might be 
short, there would be a consequential loss of 
employment to more than 1,000,000 people. 
Mr. Horner said that there was a shortage of 
100,000 tons of coal a week, and coal production 
this winter would have to be carried on by the 
existing manpower, for there were no new 
recruits coming in sufficient numbers to over- 
come the wastage which was likely to occur. 
Mr. Horner also stated that the executive of 
the National Union of Mineworkers and the 
Coal Board had agreed to examine together this 
week every outstanding problem facing the 
industry. 

The Ministry of Fuel and Power issued during 
last week its statistical digest for 1945 (H.M. 
Stationery Office, 2s.). It shows that the 
amount of saleable mined coal produced in 
1945 was 174,657,900 tons, compared with 
184,098,400 tons in 1944. The average number 
of wage earners on colliery books in 1945 was 
708,900, of whom 88-7 per cent were effectively 
employed. The output per wage earner effec- 
tively employed at the face was 277-6 tons, 
compared with 286-9 tons in 1944. 


Industrial Manpower 


The seventy-eighth annual Trades 
Union Congress opens at Brighton on October 
2lst, and the report of the General Council 
which will be presented gives some account of 
the many matters to which the T.U.C. has 
devoted attention during the past twelve 
months. 
In a section of the report dealing with trade 
unions and the post-war period, reference is 
made to the decline in industrial manpower, and 
the observation is made that, in the view of the 
Ministry of Labour, the decline in the working 
population is likely to continue and will prob- 
ably be accentuated by the raising of the school- 
leaving age next year, while at the present time 
there are 180,000 men over sixty-five and 51,000 
women over sixty employed in industry. It is 
pointed out that the peak of the manpower 
curve occurred in June, 1943, when the total 
number of men and women employed in the 


reached 22,200,000, but since then the man. 
power curve has been steadily dropping. 

The General Council remarks that it is fully 
aware of this tendency and of the subsequ nt 
need for the elimination of waste—waste of 
time, effort, material and labour—in the 
interests of the national economy and the 
improvement in the standard of living of the 
people of this country. 

The same section of the report goes on to 
discuss the problems involved in recruiting 
labour for the less attractive, but nevertheless 
very essential, industries of this country. On 
this matter it is stated that low wages do not 
appear to be the sole reason for the difficulty. 
It is felt that employment in some of these 
industries might be made more attractive if the 
physical conditions and amenities were im- 
proved, although, of course, such improvement 
would itself depend to some extent upon the 
supply of additional labour and materials, 
which are also required for other high-priority 
work, such as housing. In many cases, too, it 
is suggested, substantial improvements in the 
physical conditions are impossible unless there 
are changes in methods of production and 
further mechanisation. 

The General Council expresses the view that 
each industry involved should be the subject 
of separate consideration by representatives of 
both sides, plus a Government representative, 
if desired, and that the most intimate contact 
should be maintained with the Government. 
Furthermore, the Ministry of Labour has been 
informed that the Factories Act and any such 
national machinery as Wages Councils and Joint 
Industrial Councils should be used to the utmost 
limit in order to improve conditions within 
unattractive industries. 


Co-Partnership To-day 


A survey of profit-sharing and co- 
partnership schemes in industry has been pre- 
pared by the Conservative Research Depart- 
ment, and has now been published by the Con- 
servative Political Centre at 1s. 

The report states that the terms “ profit- 
sharing ’’ and “ co-partnership ’’ cover a great 
variety of schemes ranging from a formal annual 
distribution of a share in profits on a pre- 
determined basis to full co-partnership by 
employee-shareholding and the appointment of 
directors. It then deals in some detail with the 
history and development of various methods 
when have been formulated. It is pointed out 
that a favourable trading background is neces- 
sary for schemes to succeed, and that trade 
fluctuations resulting in fluctuations in benefits 
are harmful; but the argument that ‘‘ profit- 
sharing works all right as long as there are 
profits,” is, it is suggested, a truism. The basis 
of profit distribution depends on so many 
factors that no uniform basis can be laid down. 
Profit-sharing and co-partnership are practised 
in businesses of every size, though, the report 
remarks, it is likely that a business should 
already have reached maturity for a scheme to 
have the best chance of success. 

The effect of co-partnership and profit-sharing 
schemes on labour is examined in the report, 
and on this matter it is stated that, as an 
incentive to increased output, profit distribu- 
tion is found to be effective only with executives 
and to be too small and too remote an addition 
to wages to affect the average employee. 
Another section of the report is devoted to 
legislation. Inquiry showed that only three 
countries in the world were known to have 
sought to introduce co-partnership by legisla- 
tion. The general opinion of advocates of 
co-partnership in this country, it is stated, is 
that legislation would harm the movement. 
Co-partnership has always grown organically 
from within, and it is generally thought best 
that each individual business should be left to 
evolve the details of its own scheme. 








appointed commission, would be empowered to 


Armed Forces, Civil Defence and industry 
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French Engineering News 


(From our French Correspondent) 


Paris, October 4th. 


In order to assist in the reconstruction of a 
steel fishing fleet, a limited company with 
variable capital and personnel is to be con- 
stituted. Membership is obligatory for all 
owners registered on September Ist, 1939, as 
well as those wishing to secure steel trawlers. 
Owners of wooden trawlers must also join if 
they are authorised to replace all or part of 
their fleet by steel vessels. State control over 
the company will be exercised by a Government 
Commissaire and State Inspector. As France 
can only produce about 10,000 tons a year in 
her own yards, some orders will be placed 
abroad. Renewal of wooden trawlers is easier, 
for the boats are usually small. The old type 
boats are giving way to a tendency to increased 
tonnage, motorisation and the installation of 
refrigeration. Indispensable replacements have 
been estimated at about 250 steel trawlers, 
with a total tonnage of about 100,000. The 
first stage in the plan will supply 140 units, of 
which prototypes have already been con- 


structed, a ‘ s 


Only one and a half years after their libera- 
tion, the ports of Nantes and Saint-Nazaire are 
almost entirely freed from wreckage and in 
working condition. Nantes was the first to be 
liberated and therefore benefited from the first 
reconstruction efforts. The most urgent task 
was to re-establish communications between 
the banks of the Loire, and on the northern fork 
the Madeleine and Haudaudine bridges were 
reconstructed. On the southern fork two 300-m 
long temporary bridges for 12-ton tanks were 
opened in the midst of military operations. The 
iron bridge of Pirmil was gradually salvaged 
from the river, so that only 400 tons of new 
material was necessary for a total of 2200 tons 
used in these operations. The salvaging of 
wrecks was left to a local commission presided 
over by the director of the port. Naval ship- 
yards were set to work building tugs, dredgers 
and two 100-ton pontoons. By the end of 1945 
100,000 tons of metal and over ninety wrecks 
had been salvaged. 

There is still much that remains to be done, 
however. Two 4200-ton floating docks still 
have to be raised, and problems concerning the 
two great barrages of Telindiére and Aiguillon 
still to be solved. At Telindiére two small 
vessels had to be raised to open an 80-m long 
channel. A delay of two years is likely before 
the port of Nantes will regain its pre-war depth 
of water. Fortunately, Saint-Nazaire can now 
take large ships of the ‘‘ Liberty ”’ type. 

Since the liberation the two ports have been 
handling about 150,000 tons a month. This 
figure would have been higher if it had not been 
for the danger of mines in the Saint-Nazaire 
estuary. Dredging is now going on at between 
8m and 9m below low-water level, and this 
work is expected to open up the ports for larger 


vessels. 
els 4 - a 


France is to make a determined bid to secure 
an important place in world aerial transport. 
As from next November, on the Paris to New 
York line alone, Air France will run eighty-two 
services a week, transporting 2500 passengers. 
This number will probably increase to 200,000 
in another year. Already, with a small air fleet, 
France runs three weekly Paris to New York 
services and one regular service between Paris 
and Rio de Janeiro, Paris to Buenos Aires, 
Paris to ‘Dakar, Paris to Leopoldville and 
Brazzaville, Paris to Cairo and Paris to Saigon. 
Later, traffic on the Paris to Tananarive line 
will be intensified. At the moment only six 
passengers are carried on the Lockheed 160, 
which is more particularly intended for cargo 
and mails. 

Fifteen Douglas four-engined ‘“‘ D.C.4s”’ are 
being used for trans-Atlantic flights, but by 
November 13th ‘‘ Constellations ’’ will probably 
be added. When the Hydravions Laté ‘‘ 631 ” 
are in service the Paris to Brazzaville line will 
be extended to the Cape, the Extreme Orient 
line to Hong Kong, and two new lines, Paris- 
Boston-Mexico and Paris-Montreal will start. 


Notes and 


—————_»——_—_—_ 


Rail and Road 


Roap TRANSPORT ENGINEERS AND SWEDEN.— 
A party of over fifty members of the Institute of 
Road Transport Engineers, together responsible 
for the maintenance of fleets totalling many thou- 
sands of commercial motor vehicles, is visiting 
Sweden. Visits will be paid to engineering and 
motor vehicle works and overhauling depots. The 
objects of this visit are to study Swedish transport 
methods and establishments and to exchange tech- 
nical information with the corresponding engineers 
in that country. 


TRAIN-CLEANING EXPERIMENT.—AS an experi- 
ment towards greater cleanliness on long-distance 
trains, the London, Midland and Scottish Railway 
has introduced a “ flying squad ”’ of women carriage 
cleaners who travel with forty-eight main line 
expresses each week-day, covering a total of more 
than 4500 miles a day. Each cleaner joins a train, 
usually at an intermediate station, sweeps and 
tidies empty compartments, corridors, and toilet 
accommodation, and reports any deficiencies or 
broken fittings. On finishing one train, the cleaners 
alight at an intermediate station and work back to 
starting point by another train. Where it can be 
done within the margin of a day’s work, some 
cleaners will cover three different expresses in the 
course of a day. 


L.M.S. Trarn SERVICES.—Additional and accele- 
rated trains introduced as part of the London, 
Midland and Scottish Railway’s new winter time- 
table, which came into force on October 7th, bring 
the passenger service up to 88 per cent of the pre- 
war winter service. The weekly passenger train 
mileage of 1,544,000 miles involved in the new time- 
table represents an increase of 180,000 miles per 
week compared with last winter, whilst the number 
of restaurant car services has been increased by 
forty-four each week-day and fourteen on Sundays. 
There are now one hundred restaurant cars running 
on the L.M.S. each week-day. By the running of 
more trains and the reduction of the number of 
intermediate stops, greater comfort and less dis- 
turbance will, it is hoped, be ensured for long- 
distance travellers. In the new time-table there 
are sixty-eight regular week-day L.M.S. trains 
making non-stop runs of over 100 miles. 


Air and Water 


New DreDGER FoR SoutH Wa.Les.—The bucket 
dredger ‘‘ Taff,” built by Fleming and Ferguson, 
Ltd., in their Paisley yard, for the Great Western 
Railway Company, has arrived at Swansea to begin 
work in the entrance channel. The “ Taff” is 
172ft long with a beam of 34ft, the dredging gear 
consisting of a chain of forty-five buckets, each 
having the capacity of 27 cubic feet. The craft is 
capable of dredging to a depth of 50ft, and during 
her trials lifted 1200 tons of spoil per hour. This 
latest addition to the fleet of the Great Western 
Railway increases the number of bucket dredgers 
available in the South Wales ports to five. 

Arr Trarric Controt.—The Ministry of Civil 
Aviation has announced, in view of misleading 
statements made recently, that the system of air 
traffic control in force at the London and Northolt 
airports is in line with the most up to date anywhere 
in the world to-day. Although no one can say of 
air lines, any more than railways, that accidents 
will not happen, the public may rest assured that 
no practice which is not compatible with the utmost 
possible safety is tolerated in the London area or, 
indeed, at any British commercial airport. Co-ordi- 
nation of the control at the London and Northolt 
airports has been developed steadily during the 
past year. Further improvements in the traffic 
pattern are about to be made as a result of con- 
sultations during recent months with the operators 
and the British Air Line Pilots’ Association. The 
fact that closely situated airports can be operated 
with perfect safety and without interference has 
long been demonstrated in the United States. 
Further, the number of aircraft movements per 
day in the London area is not allowed to build up 
beyond that which can be handled safely in the 
weather prevailing. At present an average of only 
fifty arrivals and departures per day is being main- 
tained at the London and Northolt airports, giving 
a total of 700 movements per week for the two air- 
ports together. This figure compares with more 
than 1000 movements per week which have been 
handled successfully at Croydon for long past. It 
contrasts also with more than 2450 scheduled move- 
ments per week at such airports as New York and 





Washington in the U.S.A. 





Memoranda 


Miscellanea 
Tue Late Mr. H. J. Incram.—We regret to have 
to record the death on September 22nd of Mr. H. J. 
Ingram, formerly chief engineer of Alexander 
Duckham and Co., Ltd. Mr. Ingram retired in 
1941, after forty years’ service with that company. 


New Towns CommitTrees.—The Minister of Town 
and Country Planning has now appointed com- 
mittees to advise him on the development of new 
towns at Crawley, Three Bridges, Sussex ; Harlow, 
Essex; and Hemel Hempstead, Herts. These 
committees will act pending the holding of public 
inquiries and the setting up of Development 
Corporations under the New Towns Act, 1946. 


BriTIsH PROPERTY IN JAPAN.—In order that all 
possible action may be taken without delay for the 
protection of British property interests in Japan, 
especially those in certain large-scale Japanese 
enterprises, British subjects who have not hitherto 
registered particulars of any such interests in accord- 
ance with the Board of Trade general announce- 
ment in January, 1942, should do so as soon as 
possible. Registration forms may be obtained on 
application to the Trading with the Enemy Depart- 
ment, 24, Kingsway, London, W.C.2. 


L.C.C. SourHERN OuTFaLL Worxks.—The Hous- 
ing and Public Health Committee of the London 
County Council is seeking approval of £180,000 
for the installation of four electrically driven pumps 
and improvements to the sandpits and ancillary 
works at the southern outfall sewage works, Abbey 
Wood. The new pumping plant is intended to 
replace the existing steam pumping plant, installed 
in 1899 and 1915, which requires continual and 
costly repair, and is now, by present-day standards, 
obsolete. 


Conveyor BELT SPLICED UNDERGROUND.—After 
exhaustive tests, the Goodyear Tyre and Rubber 
Co. (Great Britain), Ltd., has made a complete coal 
conveyor belt installation endless by electrically 
splicing the belts fitted to Sutcliffe conveyors at the 
Nottingham and Clifton Colliery, operated by the 
Ministry of Fuel and Power. At this colliery two 
Goodyear 30in six-ply, conveyor belts of 345 yards 
centres have been in use for over a year, carrying 
1000 tons per shift, at a speed of 350 feet per minute 
against a gradient of 1 in 6 on a trunk installation, 
690 yards in length. As the output depends on this 
conveyor the colliery management called in tech- 
nical experts who decided that vulcanisation of the 
joints would be satisfactory. The work, which was 
carried out at night throughout week-ends to avoid 
interfering with coal production, was done by a 1-ton 
vulcaniser, and both belts were completely spliced 
over a two-months period. 


SHort BrotHers’ RocHester Factory.—The 
Board of Trade has announced that three major 
allocations covering almost half of the available 
factory space in Short’s premises at Rochester have 
been made. These cover a large part of both the 
seaplane works and the airport factory, in all nearly 
350,000 square feet. At the airport factory B. and 
P. Swift, Ltd., will employ about 450 men on the 
manufacture of automatic scales, gears, hydraulic 
pumps, &c., and Elliott Brothers (London), Ltd., 
will employ 500 men on all types of electrical and 
mechanical precision instruments. C.A.V., Ltd., 
will take shops at the seaplane works, in which it 
will manufacture fuel injection pumps, electrical 
equipment, &c., employing 1200 persons, at least 
two-thirds of whom will be men. It is anticipated 
that the remaining factory space will be allocated 
by the end of the year. The release of the premises 
will not, however, be completed until the end of 1947. 


RESEARCH INTO NvucLEaR Puysics.—A _ pro- 
gramme of research into nuclear physics and the 
problems associated with the conversion of atomic 
energy into a useful source of power has been 
announced by scientists at the Westinghouse 
Research Laboratories. The research will be in 
direct charge of Dr. W. E. Shoupp, manager of the 
electronics department, whose research into pure 
science before the war culminated in the co-discovery 
of photo-fission—the splitting of uranium atoms 
by high-energy gamma rays with an accompanying 
release of large amounts of energy. A first step in 
the new programme is the modernisation of the 
65ft high atom-smasher at the East Pittsburg 
laboratory. It will take about three months to get 
the equipment installed-and ready to work, and 
although no basic changes are being made in the 
apparatus, advantage of improvements worked out 
in the past few years will be taken which will, it is 
claimed, make the atom-smasher more efficient, 








easier to run and more automatic in operation. 





336 


ENGINEER 


THE 


Oct, 11, 1946 








Forthcoming Engagements 








Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association of Special Libraries and Information Bureaux 
Friday, Oct. 18th.—NoRTHERN Branco: Hornby 
Library, William .Brown Street, Liverpool, 3. 
“‘Information Service and the Export Trade,” 
A. B. Agard Evans. 3 p.m. 
British Association of Chemists 
Wednesday, Oct. 16th.—Gas Industry House, 1, Grosvenor 
Place, S.W.1.  ‘‘ Fire and Explosion,” J. H. F 


Smith. 7 p.m. 


Chemical Engineering Group 

To-day, Oct. 11th.—Geological Society, Burlington House, 

Piccadilly, W.1. ‘*‘ Chemical Engineering in the Tar 
Industry,’’ R. Scott. 5.30 p.m. 
Chemical Society 

Thursday, Oct. 17th.—Burlington House, Piccadilly, 

W.1. Pyrazine Derivatives,” R. A. Baxter, G. T. 

Newbold and F. S. Spring; “‘ Researches on Acety- 

lenic Compounds. Acetylenic Hydrox: ge sane and 

their Reactions,” L. J. Haynes, E. R. H. Jones and 

M. C. Whiting. 7.30 p.m.—SHEFFIELD SECTION : 

The University, Western Bank, Sheffield. ‘‘ The 

Principles and Applications of Polarography,” 

Professor Jaroslav Heyrovsky. 2.30 p.m. and 

6 p.m, —SouTHAMPTON Section: Municipal College, 

Portsmouth. ‘ Chemical Aspects of Work on Atomic 
Fission,’ H. J. Emeleus. 7 p.m. 

Diesel Engine Users Association 
Thursday, Oct. 17th.—Caxton Hall, Westminster, S.W.1. 
** Filtration,” C. G. Vokes. 2.30 p.m. 
Illuminating Engineering Society 

To-day, Oct. 11th.—BirMINGHAM CENTRE: Imperial 

Hotel, Temple Street, Birmingham. Chairman’s 

Address, R. Mackenzie. 6 p.m. 


Institute of British Foundrymen 
Saturday, Oct. 12th.—W. Ripine Branou: 1}, Mannville 
Terrace, Bradford. Presidential Address, D. W. 
Hammond. 5 p.m.—BurRNuey SEcTION: Technical 
School, Accrington. Film, ‘‘The Production of 
High-Quality Steel.’’ 6.30 p.m.—ScorrisH BRaNncu: 
Royal Technical College, ‘hue. Presidential 
Address, T. Shanks; paper, “The Influence of 
Design and Patternmaking on Foundry Technique 
and the Development of Competitive Methods of 
Production of High-Duty Castings,” T. H. Sneddon. 
3 p.m. 
Institute of Economic Engineering 
To-day, Oct. 11th.—Cowdray Hall, Henrietta Place, W.1. 
““My Visit to Germany: Investigation of Time 
Study and Motion Study Developments on the 
Continent,”’ Professor Meyenberg. 7 p.m. 


Institute of Marine Engineers 


Wednesday, Oct. 16th.—Paddington Technical Institute, 
Saltram Crescent, W.9. ‘‘ Quality Control,’ A. G. 


Tyler. 7 p.m. 
Saturday, Oct. 19th.—Visit to J. and E. Hall, Ltd., 
Dartford. 


Institute of Transport 
Monday, Oct. 14th.—Inst. of Electrical Engineers, Savoy 
Place, W.C.2. Presidential Address, ‘‘ Road Passen- 
ger Transport,” R. Stuart Pilcher. 5.30 p.m. 


Institute of Welding 

Wednesday, Oct. 16th.—N. Lonpon Brancu: The Tech- 
nical College, Acton, W.3. ‘‘ Development of the 
Modern Electrode,” J. H. Paterson. 7.30 p.m. 

Institution of Automobile Engineers 

Tuesday, Oct. 15th—CoventRyY GrapUaTES: Geisha 
Café, Hertford Street, Coventry. ‘‘ Application of 
Hydraulic Power Systems to Heavy Vehicles,” F. G 
Parnell. 7 p.m. 

Wednesday, Oct. 16th.—LEEDs CENTRE: The University, 
Leeds. ‘‘ Structural Problems of the Commercial 
Vehicle,” V. W. Pilkington. 7.30 p.m. 

Thursday, Oct. 17th.—DERBY CENTRE: School of Arts, 
Green Lane, Derby. ‘‘ Noise and the Motor-Gycle,” 
D.W. Munro. 7p.m. WESTERNCENTRE: Grand 
Hotel, Bristol. Annual general meeting. 7 p.m. 

Monday, Oct. 21st.—GuLascow CENTRE: Inst. of Engi- 
neers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. ‘‘ Structural Problems of the Commercial 
Vehicle,” V. W. Pilkington. 7.30 p.m. 


Institution of Electrical Engineers 
Tuesday, Oct. 15th.—N. WESTERN CENTRE: Engineers’ 
Club, Albert Square, Manchester. ‘‘ The Control of 


Electrical Installation,’”» W. R. Watson. 6 p.m. 
Wednesday, Oct. 16th.—TRANSMISSION SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Chairman’s 


Address, J. Andrew Lee. 5.30 p.m. 


Thursday, Oct. 17th.—INsTALLATIONS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Chairman’s 
Address, J. F. Shipley. 5.30 p.m. 

Friday, Oct. 18th.—N. Eastern StupENTS: King’s 


College, Newcastle-on-Tyne. Chairman’s Address, 
** Reactance and the Performance of i Rotor 
Alternators,’’ J. G. Henderson. 

Monday, Oct. 21st.—S. MipLaNnp CENTRE : Grand Hotel, 
Birmingham. Chairman’s Address, C. F. Partridge. 
6 p.1a.—Lonpon StupEnTs: Savoy Place, Victoria 
Embankment, W.C.2. Chairman’s Address, ‘‘ The 


Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Oct. 22nd.—39, Elmbank Crescent, Glasgow. 
‘*Powdered Metals and the Engineer,” H. W. 
Greenwood. . 6.30 p.m. 


Institution of Heating and Ventilating Engineers 


Monday, Oct. 14th.—MancHEsSTER Brancu: Milton 
Hall, ty Manchester. ‘‘ District Heating.” 
L. C. Grant. 7 p.m. 


Institution of Locomotive Engineers 
Wednesday, Oct. 16th.—Inst. of Mechanical Engineers’ 
Storey’s Gate, S.W.1. Presidential Address, F. 
Seymour Whalley. 5.30 p.m. 
Institution of Mechanical Engineers 
Thursday, Oct. 17th.—Dorchester Hotel, Park Lane, W.1. 
Annual dinner. 7 m.—YORKSHIRE BRANCH: 
Royal Victoria Station Hotel, Sheffield. 
Aspects of the Ventilation of Factories,” 


7 p.m. 
Friday, Oct. 
8. 


** Some 
R. Poole. 


18th.—Storey’s Gate, St. James’s Park, 
W.1. Presidential Address, O. V. S. Bulleid. 
5.30 p.m. SourHerRN GrapuaTes: Royal Pavi- 
lion, Brighton. ‘The Performance and Control 
of Locomotives,” J. L. Wilson. 6.45 p.m. 
Monday, Oct. 21st.—MIpDLAND GRADUATES : James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. “A Century of Naval Engineering,’ Vice- 
Admiral Sir John Kingcome. 7.15 p.m. 
Institution of Mining and Metallurgy 
Thursday, Oct. 17th.—Geological Society, Burlington 
House, Piccadilly, W.1. " Anglo- American Mag- 
nesium Production,” P. L. Teed; ‘‘An Experi- 
mental Investigation of the Effects of High Tempera- 
tures on the Efficiency of Workers in Deep Mines,” 
A. Caplan and J. K. Lindsay. 4.15 p.m. 


Institution of Production Engineers 
To-day, Oct. 11th.—MancueEstTeR Section: Mechanics’ 





Institute, Crewe. ‘‘Machine Tool User's Difii- 
culties,” H. Porter. 7.15 p.m. N. EasTERN von 
TION: Technical College, Sunderland. ** Man 
ment and Production Applied to t 
Small “ess ae Industries,” R. W. ion. 
6.30 p.m. TERN GRapDUATES: Neville 


Hall Mining ‘Institution, 
Film evening. 6.30 p.m. 
Thursday, Oct. 17th.—Guascow Section: Institution 
of Engineers and Shipbuilders in Scotland, 39, 
Elmbank Crescent, G ow, C.2. “A Report on 
Management Methods,” . Clayton. 7.30 p.m. 
Friday, Oct. 18th. —WesTERN SzcTION: Grand Hotel, 
Bristol. ‘Observations and Views on Heavy 
German Industries,’”” H. P. Budgen. 6.45 p.m.— 
E. Counties Section: Electric House, Ipswich. 
“*Surface Finish in Practice,” D. F. Galloway. 


Newcastle-upon-Tyne. 


7.15 p.m. 

Saturday, Oct. 19th.—YORKSHIRE GRADUATES: Visit to 
the works of John Lund, Ltd., Cross Hills, near 
Keighley. 2.30 p.m. 

Tuesday, Oct. 22nd.—WoOLVERHAMPTON SECTION: Wise- 
more Schools, Walsall. ‘‘The Fundamentals of Fine 
Measurements,” J. Loxham. 7 p.m.—N. EasTERN 
Section: Neville Hall, Newcastle-on-Tyne. ‘* Pro- 
gat Engineering in Shipyards,” J. Botwright. 

30 

Thursday, Oct. 24th.—Lonpbon Section : Institution of 
Mechanical Engineers, Storey’s Gate, St. James’s 
Park, 8.W.1. ‘‘ Plain Bearing Design and Applica- 
tion,” W. H. Tait. 6.30 p.m. 


Institution of Post Office Electrical Engineers 

Wednesday, Oct. 23rd.—Faraday Building (South Block), 
Knightrider Street, E.C.4. ‘* Buildings for Tele- 
communications: Some Views and Suggestions,” 
J. Eccles. 5 p.m. 


Institution of Structural Engineers 
Thursday, Oct. 24th.—11, Upper Belgrave Street, S.W.1. 
Presidential Address, Professor H. J. Collins. 
6 p.m. 

Junior Institution of Engineers 
To-day, Oct. 11th.—39, Victoria Street, S.W.1. ‘‘ Engi- 
neering Aspects of Atomic Energy.’”’ H. Chatley. 
6.30 p.m. 
Monday, Oct. 14th—_N. WestERN SECTION: Manchester 
Geographical Society 16, St. Mary’s Parsonage, 
Manchester. ‘Light and Colour.” L. H. A. Carr. 


7 p.m. 

Wednesday, Oct. 16th.—SuE¥F¥FIeLD Sxction: Lecture 
Room, Leeds University. ‘‘Steel and the Engi- 
neer.”” A. Roebuck. 7 p.m. 
Friday, Oct. 18th.—39, Victoria Street, S.W.1. ‘‘ Atmos- 

heric Railways.”” L. P. Walter. 6.30 p.m. 
acini Section: Metallurgical Club, West 
Street, Sheffield. ‘The Schneider Air Contests. a 
E. Scott. 7 p.m. 

Manchester Association of Engineers 
To-day, Oct. 11th.—Engineers’ Club, Albert Square, 
Manchester. Presidential Address, O. Rendell. 
6.45 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, Oct. 18th.—Literary and Philosophical Society’s 
Lecture Theatre, Newcastle-on-Tyne. Presidential 
Address, H. B. Robin Rowell. 6 p.m. 
Royal Aeronautical Society 
Tuesday, Oct. 15th.—GRADUATE AND STUDENTS’ SECTION : 
4, Hamilton Place, W.1. ‘*‘ Wing Testing,” K. R, 
Obee ; ‘‘Swept-Back Wings,” J. W. F. Housego. 
7.30 p.m. 
Sheffield Metallurgical Association 
Thursday, Oct. 17th.—The University, Western Bank, 
Sheffield. ‘‘ Principles of Polarography,” Professor 
J. Heyrovsky. 2.30 p.m.and 6 p.m. 
Stephenson Locomotive Society 

Saturday, Oct. 12th.—N. EasTeRN. CENTRE: Central 


_ ‘*Some Bury Locomotives,” L. G. Charlton. 


Monday Oct. 14th.—32, Russell Road, Tonsington, 
W.14. “A Locomotive Story of the East Coast 
Routes,” R. A. H. Wright. 7.15 p.m. 
Saturday, Oct. 19th.—MIDLAND AND NORTHERN Coun’ LES 
CENTRE : Geographical Society Rooms, St. Mary’s 
Par 3. “Liverpool Overhead 
Railway, "0, ‘ Box. 6. 15 p.m. 
West of Scotland Iron and Steel Institute 
To-day, Oct. 11th.—39, Elmbank Crescent, Glasgow. 
Presidential Address, Dr. J. W. Donaldson. 6.45 p.m, 
Women’s Engineering Society 
Thursday, Oct. 17th.— MANCHESTER BRANCH: Engineers’ 
Club, Albert Square, Manchester. Chairmun’s 
Address, ** Motor Cavalcade,” Miss E. E. Veri‘y, 
6.30 p.m. 3 











Personal and Business 


Mr. A. A. E. Moraan has been appointed 
Assistant Secretary to the British Road Federation. 


Mr. C. HIPWELL, general manager of Redpath, 
Brown and Co., Ltd., has been appointed a director 
of the company. 


research to the Incandescent Group of Companies, 
Smethwick, Birmingham. 


Mr. B. Gray, Mr. W. D. Pugh, and Dr. C. J. 
Dadsweli have been appointed directors of the 
English Steel Corporation, Ltd. 


Mr. RoBert FENTON, civil engineer to the Port 
of Bristol Authority, is retiring after forty-seven 
years’ service with the Authority. 


THE MINisTRY OF SUPPLY announces that the 
offices of the Iron and Steel Board have now been 
established at Bush House, Strand, W.C.2. 


Mr. C. T. KINGERLEE has been appointed general 
sales manager of Morris Motors, Ltd., engines 
branch, in succession to the late Mr. F. H. Ogg. 


MacroME Lrp., Alcester, has been appointed 
sole overseas agent (excepting Australia) for the 
products of E. C. Hopkins, Ltd., of Birmingham. 


Mr. J. R. Frynrecome, M. Inst. C.E., M.I. 
Mech. E., has been appointed chief technical engi- 
neer of Daniel Adamson and Co., Ltd., Dukinfield. 


THE HorrMaANN MANUFACTURING CoMPANY, Ltd., 
has opened a branch office at 4, Salisbury Square, 
Salisbury Road, Cardiff (telephone, Cardiff 9318 ; 
telegrams, Hoffmann, Cardiff). 


AVELING-BarRForD, Ltd., announces the reorgani- 
sation of its ‘spares and service” department, 
with Mr. T. H. B. Whiting as manager and Mr. 
L. C. Suter as chief inspector. Mr. R. B. Dales will 
be responsible for the spares section of the depart- 
ment. 


Mr. S. E. Goopatt, M.Sc. (Eng.), M.I.E.E., has 
been appointed chief engineer of W. T. Henley’s 
Telegraph Works Company, Ltd., in succession to 
Dr. P. Dunsheath, who has now become consulting 
engineer to the company. 


Park Royat Coacuworks, Ltd., and J. Brock- 
house and Co., Ltd., announce that arrangements 
have been made to manufacture Park Royal vehicle 
bodies in Scotland. A new factory is to be erected 
by the Brockhouse organisation for this purpose at 
its works at Livingstone Street, Clydebank, 
Glasgow. 








Launches and Trial Trips 


La HaGvE, motor cargo liner; built by Harland 
and Wolff, Ltd., for the French Government ; length 
420ft 6in, breadth 55ft, depth 33ft 6in, gross ‘tonnage 
4450. Engines, two-stroke, single-acting, crosshead 
type, diesel, with ten cylinders, 620 mm bore by 
1150 mm stroke. Launch, September 12th. 
Komata, motor vessel; built by Alexander 
Stephen and Sons, Ltd., for the Union Steam Ship 
Company, of New Zealand, Ltd.; length 325ft. 
breadth 50ft, depth 26ft, gross tonnage 3700. 
Engines, single, six-cylinder, two-cycle, Stephen- 
Sulzer diesel, developing 3000 b.h.p. at 150 r.p.m. 
Launch, September 17th. 

Boswortu, motor vessel; built by Burntisland 
Shipbuilding Company, Ltd., for Grand Union 
(Shipping), Ltd.; length 183ft, breadth 31ft 9in, 
depth 14ft llin, 1100 tons deadweight. Engines, 
four-cylinder, 340 mm bore by 570 mm stroke, 
developing 690 b.h.p. at 270 r.p.m., supplied by 
British Polar Engines, Ltd. Trials, recently. 
Port LytTTELTON, motor cargo ship; built by 
R. and W. Hawthorn, Leslie and Co., Ltd., for the 
Port Line, Ltd.; ‘length 460ft, breadth 63ft 6in, 
depth 41ft 6Zin, 11,500 tons deadweight. Engines, 
single-screw, opposed-piston, two-stroke, Hawthorn- 
Doxford diesel, developing 6600 b.h.p. at 115/116 








6.30 p.m. 


Power Transformer,’’ R. V. Darton. 


Methodist Church Hall, Ridley Place, Newcastle-on- 


r.p.m. Launch, September 10th. 


Mr. D. C. GuNN has been appointed director of 
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A Seven-Day Journal 


Generation of Electricity 


A STATEMENT by the Electricity Commis- 
sioners compiled from official returns shows that 
3105 million units of electricity were generated 
by authorised undertakers in Great Britain 
during the month of September, 1946, as com- 
pared with the revised figure of 2707 million 
units generated in the corresponding month of 
1945, representing an increase of 398 million 
units, or 14-7 per cent. During the first nine 
months of 1946, ending September 30th, the 
total number of units generated by authorised 
undertakers was 29,197 million units, as com- 
pared with the revised figure of 26,966 million 
units for the corresponding period of 1945, 
which represents an increase of 2231 million 
units, or 8-3 per cent. The total number of 
units sent out from the generating stations of 
authorised undertakers during September, 1946 
(that is, units generated less units consumed in 
the stations by auxiliary plant and apparatus, 
&c.), was 2929 million units. During the first 
nine months of 1946 these generating stations 
sent out a total of 27,534 million units. 


International Trade and Employment 
Conference 


THE Preparatory Committee of the Inter- 
national Trade and Employment Conference 
began its work on Tuesday last, October 15th. 
The business of this Committee is to draw up an 
annotated draft agenda for consideration by 
the International Trade and Employment Con- 
ference which is to be held next year. It may 
be recalled that the decision to convene such a 
conference was taken in February last by the 
Economic and Social Council of the United 
Nations. Invitations to the Preparatory Com- 
mittee, which is meeting in London, have been 
accepted by seventeen countries, and, in addi- 
tion to their delegations, representatives of the 
International Labour Office, the Food and 
Agricultural Organisation, the International 
Chamber of Commerce, the International 
Co-operative Alliance, the International Bank, 
the International Monetary Fund, and the 
World Federation of Trades Unions, are attend- 
ing the meetings as observers. At the opening 
meeting of the Committee, the President of the 
Board of Trade, Sir Stafford Cripps, extended, 
on behalf of the United Kingdom Government, 
a cordial welcome to all the delegates. He 
expressed the hope that the Committee’s 
deliberations might achieve a fuller mutual 
understanding of the most complex economic 
problems which beset the various countries, 
and might prepare the way for reaching an 
international agreement which would hold out 
prospects of a happier and more prosperous 
life for the people of all lands. It is expected 
that the meetings of the Committee will con- 
tinue for six weeks. 


The Late Henry Metcalf Hobart 


BritisH and American electrical engineers 
alike will learn with regret of the death in 
Schenectady, New York, on Friday, October 
llth, of Mr. Henry Metcalf Hobart, a pioneer 
worker in the design and construction of elec- 
trical machinery. He was born in Boston and 
received his technical education at the Massa- 
chusetts Institute of Technology, taking his 
B.Sc. degree in 1889. On leaving college he 
joined the Thomson-Houston Company and 
the General Electric Company of America, and 
worked for these companies until 1895. In that 
year he was appointed technical expert to the 
British Thomson-Houston Company during its 
carrying out of the Central London Railway 
contract. He was also engaged on the con- 
struction of the Middlesbrough and the Dublin 
tramway systems. During the period 1900 to 
1903 he was chief designer of continuous-current 
machinery with the A.E.G., Berlin. In 1903 
he came to London and established a consulting 


1911. During his stay in London he was 
Lecturer in Dynamo Design at University 
College, London, and at the Northampton 
Institute ; he also lectured at Faraday House 
on special electrical subjects. He returned to 
America in 191] and from that year until 1940 
he was consultant to the General Electric Com- 
pany, of Schenectady, New York. His standard 
works on all branches of electrical practice, 
embracing road and rail traction, generator and 
steam turbine design, and the electric propul- 
sion of ships, will be well known to most of our 
older readers. 


Great Western Railway’s Post-War 
Plans 


THE Great Western Railway Company has 
announced that it has given consideration to 
schemes of improvements to passenger and goods 
stations and running line facilities throughout 
the system, all of which form the basis of its 
post-war plans. These schemes include many 
which were started before the war and their 
completion, it is stated, will absorb all the 
labour and material likely to be available for 
some time. Among the schemes are the comple- 
tion of the electrified line from North Acton to 
Ruislip; the doubling of the line between 
Cornelly and Porthcawl on the Porthcawl 
branch ; completion of the doubling of the 
Pyle West loop line; the rebuilding of New- 
quay (Cornwall) Station ; the building of a new 
station at Porthcawl to avoid a level crossing ; 
the completion of reconstruction and enlarge- 
ment of the stations at Banbury, Exeter, Oxford, 
Paignton, Penzance, Plymouth North Road, 
and Weymouth ; and the modernisation of the 
carriage depot at Cannock Road. There are 
also other schemes to which consideration is 
being given and with which it is intended to 
deal as and when circumstances permit. These 
include reconstruction of or improvements to 
passenger stations at Birmingham (Snow Hill), 
Reading, Bath, Swindon, Westbury, Swansea, 
Port Talbot and Weston-super-Mare, as well 
as the improvement of facilities at thirty-one 
goods stations ; quadrupling of the line between 
Steventon and Wantage Road, Shrivenham and 
Swindon Junction, and between Swindon Junc- 
tion and Wootton Bassett; and improved 
running line and marshalling facilities at Tavi- 
stock Junction, Plymouth (Millbay), Reading 
and Worcester. The enlargement of Paddington 
Station is also being considered by a special 
committee set up for the purpose. In addition, 
the company states that many proposals of a 
general and progressive nature are being actively 
pursued in the interests of safety of operation, 
economy, or increase in line capacity. 


The Registration of Professional 
Engineers 


AT a meeting of the Engineers’ Guild, held 
in London on Wednesday of last week, a paper 
on the registration of professional engineers 
was presented by Mr. C. L. Champion. Mr. 
Champion defined the term “ registration” as 
that system by which the practice of engineering 
was more or less strictly limited to qualified 
professional engineers, and thought that in 
advocating statutory registration for inclusion 
among the objects of the Engineers’ Guild three 
points should be proved. First, it must be 
shown that registration was likely to benefit the 
individual engineer ; secondly, that it would 
be in the public interest ; and, thirdly, that it 
was a possible objective. The extremely lax 
use of the word “‘ engineer ’’ in this country had 
had, Mr. Champion asserted, a most prejudicial 
effect on the status of the profession, one result 
being that the general public had no clear idea 
of the scope of the profession and was not 
generally aware of the high practical and 
theoretical qualification that it required. In 
Canada, New Zealand, the Union of South 





engineer’s practice, which he continued until 





tration was already firmly established, and had 
had a healthy effect upon the status of the pro- 
fessional engineer. This latter assertion was 
supported, Mr. Champion continued, by personal 
experience of frequent discussion in North 
America, where he formed two leading impres- 
sions. The first was that the professional engi- 
neer there occupied a much more important 
place in the community than in Great Britain, 
and the second was that in North America there 
was a greater consciousness of the unity of the 
profession. Mr. Champion went on to claim 
that it was to men like Brunel, Whitworth and 
Parsons that we owed our great progress during 
the nineteenth century, and not to success in 
wars or to astute politicians. To-day, we were 
faced with very adverse circumstances, and an 
engineering profession second to none was 
essential if we were to win through. Registra- 
tion was not in itself sufficient to ensure this, 
but Mr. Champion suggested that it was the 
only possible foundation for building up that 
status which would attract the right type and 
numbers of new entrants into the profession. 


Anglo-Dutch Trade Talks 


On Wednesday and Thursday of this week, 
October 16th and 17th, representatives of the 
Dutch Federation of Industries met a delega- 
tion of British industrialists in London for a 
series of talks sponsored by the Federation of 
British Industries. The opening session on 
Wednesday morning was presided over by Sir 
Clive Baillieu, President of the F.B.I., and the 
discussions which took place related to the 
question of Government control of industry and 
industrial representation on international boards 
for the distribution of raw materials. At the 
subsequent sessions of the conference, under 
the chairmanship of Lord Dudley Gordon, 
the talks included an exchange of views on 
the general economic situation of the United 
Kingdom and the Netherlands. The matters 
reviewed were international industrial agree- 
ments, the international trade conference, the 
relations of the two countries with their Colonies 
and Dominions, and proposals of the Allied 
Control Commission for German industry. 


Science and the Coal Industry 


In the course of a speech in London on 
Monday last, October 14th, Sir Charles Ellis, 
the scientific director of the National Coal 
Board, outlined his plans for reorganising the 
scientific side of the coal industry. He said 
that attached to each of the eight divisional 
boards which had been set up there would be 
allotted a divisional scientific organisation with 
a divisional laboratory. There would also be a 
laboratory in each area, and in some cases in 
sub-areas. The work of these eight divisional 
scientific organisations would be co-ordinated 
under a Director of Scientific Control. The 
policy of the National Coal Board, Sir Charles 
continued, would be to make the fullest possible 
use of all that scientific investigation could do 
for the industry, and that applied equally to 
production, preparation and utilisation. There 
were urgent problems which demanded whole- 
hearted concentration, including work on coal 
dust, mine illumination, investigations into 
carbonisation and briquetting, and researches 
bearing on coal cleaning. Some of the imvesti- 
gations into all these matters were now near to 
fruition. They had been produced by the 
industry under private management. The 
people responsible for them would still be with 
the industry in the future, and one important 
result of nationalisation, Sir Charles contended, 
was that it afforded far better opportunities for 
organising the scientific work. He felt, there- 
fore, that those same people, under easier con- 
ditions, would be able to do even better. He 
was sure that the scientific service of the 
National Coal Board would meet its responsi- 
bilities, for it would be a unified service working 





Africa, the U.S.A., and other countries, regis- 


as one team imbued with a sense of high purpose. 
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Graphical Solutions of Statistical Problems 


By Dr. F. LEVI 


No. 


yas purpose of this article is to describe, 
in a practical manner, some applications of 
“ Probability Graph Paper” (P.G.P.), which 
have been of great help in dealing with 
statistical problems. 

Our inspection department started to 
use P.G.P. a few years ago, soon 
after the publication in THE ENGINEER 
of a series of articles by H. Rissik?. 
In these the interested reader will find 
an explanation of the theory underlying 
P.G.P., together with many _  applica- 
tions. While what follows is no more 
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than a logical development of the ideas 
expressed by Rissik, it is hoped, with 
some preliminary remarks and a descrip- 
tion of some of the results achieved, 
to make this article complete in_ itself 
and enable readers who are not conversant 
with the subject to use P.G.P. without 
further study. 

Thanks to the publication of British 
Standard 600 R and American Standards 
Z1.1, Z1.2, and Z1.3, it is now possible, 
even without a knowledge of statistical 
theory, to establish quality control of 
production by statistical methods by the 
aid of quality control charts and at 
the same time to minimise the amount 
of inspection and to increase its effec- 
tiveness.” 

However, it is not uncommon to meet 
problems of production or inspection for the 
solution of which the Q.C.C. is either inade- 
quate or even inefficacious, but in which 
statistical theory could be applied with 
advantage. Many of these problems can be 





1H. Rissik. ““P.G.P. and Its Engineering Appli- 
cations,’ THE ENGINEER, October 24th and 31st, 1941 ; 
“Quality Standards in Purchasing Specifications,” id. 
December 13th and 20th, 1940; &ec. 


2 We quite agree with Rissik that most of the calcula- 
tions necessary for the running of Q.C.C. can be saved 
by the use of P.G.P. We have actually found that the 
graphical method not only saves time, but conveys a 
clearer picture of the problem and its solution. 


I 


solved, if one does not require great accuracy,® 
by the use of (a) P.G.P. and (5) Table I, here 
reproduced from THE ENGINEER, October 
31st, 1941, page 298. 

The problems dealt with are those where a 
characteristic of the product under con- 
sideration is measured (inspection by vari- 
ables or quantitative testing), and the parts 
are not simply classified as good or bad. All 
quantitative tests assume a tolerance range, 
within which the values of the characteristic 
must lie for the parts to be satisfactory, or, 








at least, a probable range which will include 
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practically all the values. It may be worth 
while to mention that the measuring instru- 
ment used should be accurate enough to 
read one-fifth, or, better, one-tenth, of this 
range for satisfactory application of the 
P.G.P. (The same condition applies to 
Q.C.C., although it is seldom specified.) 

Practically all applications of the statis- 
tical theory to industry allow us to estimate 
the properties of a large number of parts, 
after having measured only some of them ; 
or to foresee the quality of future production, 
from the knowledge of the present and past 
production of the same machine or plant. 
If one acts in this way, he has good reasons 
to believe that, on the one hand, there are 
many factors common to all parts, and that, 
on the other hand, there will be a degree of 
probability connected with his judgment, 
since he cannot be certain of the quality of 
those parts which he has not actually 
examined. 

Since a clear understanding of this state- 
ment is essential, Jet us consider a practical 
example. A lathe parts off 1000 pins, which 


are intended to be lin long. If the bar from 
which they are cut were perfectly homo. 
geneous, if the operator exerted the same 
care and if the quality and conditions of the 
cutting oil, the sharpness of the -tool, the 
setting of the slide, &c., were the same for 
each one of the 1000 pins, their lengths would 
be all the same. Actually, we know that 
their lengths will vary, because the con- 
ditions cannot be absolutely constant during 
their production. We do not expect, on the 
other hand, one of them to be lin and another 
2in ; the lengths will, in fact, vary between 
two limits, which may be, e.g., 0°995in and 
1-005in. While we know that all factors 
governing the length do not remain constant, 
we can easily imagine that there has not 
been, during the parting off of the 1000 pins, 
a sensible change of any of them. Without 
entering into the philosophical aspects of 
this problem’, we have all a fair idea of 








what is meant by “ no sensible change of any 


Inches 
& 


of the factors,” and when parts are produced 
in this manner they are said to be in a state of 
(maximum) statistical control. The spread- 
ing of the values of the characteristic from 
the average will be a minimum (for the 
machine or plant under consideration), and 
it is theoretically only in this case that one 
can apply P.G.P. In practice, one has to be 
satisfied with approximations, but it is 
important to remember that the further the 
product is from a state of control, the less 
reliable are the results obtained. 

The first use of probability graph paper 
is to find how near a production is to this 
state of control. This test should always be 
made before attempting the solution of any 
problem. 

Let us consider the 1000 pins again, and 
check if they are produced under statistical 
control. Since our aim is to show how much 
can be done, with a minimum of calculations, 
we will select 25 of the pins, this being the 
largest sample size shown in Table I.5 

According to the theory, these 25 pins, 
which constitute: our sample, should be 





3 Actually, a large number of statistical industrial 
problems do not require or do not lend themselves to 
accurate solutions ; in any case, it is necessary to possess 
a very good knowledge of the statistical theory and 
practical experience to achieve a solution which is really 
accurate and does not merely appear to be so. In the 
author’s opinion, it is much better to use an approximate 
method, if its limitations are recognised, than to rely 
on guesses or on quite accurste figures (such as 0-014 
per cent probability), which do not correspond to reality. 





*See any book on Quality Control. Particularly clear 
and complete is Dr. W. A. Shewhart’s “Economic Control 
of Quality of Manufactured Products,’’ Chapters X, 
XI and XII. 


5 Rissik (loc. cit.) indicates the procedure for larger 
samples, which, of course, gives more accurate results. 
(A sample of at least 100 should be examined before 
reaching important decisions.) The 22nd value in the 
original table should be, logically, 86 and not 88. 








a ee ae 








46 


— 
—_ 


from 
lomo. 
8ame 
of the 
\ the 
le for 
vould 
that 
con. 
uring 
a the 
other 
ween 
, and 
ctors 
tant, 
not 
pins, 
hout 
8 of 
& of 
‘any 


of 
d- 


ym 


‘. 
e 
8 








THE ENGINEER 


339 








Oct. 18, 1946 


chosen “‘at random.” ‘To do this may 
be difficult, and it is equally difficult 
to give a simple definition of the term 
“at random.’ 

Very roughly, one may say that, in the 
type of problems which we are dealing with 
here, to choose 7 individuals at random from 
a Jarge batch, means to select them in such 
a manner as to obtain a representative sample 
of the lot. If we know the order in which the 


lengths smaller or larger than a certain value 
or lying between two values. 

The fundamental property of P.G.P. is that 
the value of the ordinate of any point of the 
distribution line indicates the percentage 
of parts which can be expected to have a 
value of the characteristic equal to, or 
smaller than, the value of the corresponding 
abscisse. (The abscisse are supposed 
to increase in value from. left to right.) 





A B=0-003in). It is usual to consider that 
practically all the values of the characteristic 
of the production lie between the values— 
average + deviation at 0-1 per cent.’ 

In our example we could say that prac- 
tically all the pins (theoretically 998 out of 
the 1000) will have lengths comprised between 
1-000+0-0058 and 1-000—0-0058, 0-0058 
being the measure of the deviation at 0-1 per 
cent (segment C D). 


TaBLEe 1.—Percentage Values io be Selected on Probability Scale 





Available number of observations. 





Observation |— Boe en - 
No. 5 6 7 } 8 

1 10 8-3 7-1 6-25 
2 | 30 25-0 21-4 18-75 
3 | 50 41-7 35-7 31-25 
4 | 70 58°3 50-0 43-75 
5 90 75-0 64-3 56-25 
6 91-7 78-5 68-75 
7 92-9 81-25 


pack One 93-75 














pins have been parted off, we can choose one 
from the first 40, one from the second 40, &c., 
or, if we do not know the order, we can mix 
them thoroughly and choose 25 haphazardly. 

After having measured the 25 lengths, we 
place them in order of increasing magnitude, 
and to each one of them we allot what in 
Table I is called “‘ percentage value.” Let 
us assume that the lengths, together with 
the corresponding percentage values shown 
in parentheses are :— 

0-996 (2), 0-997 (6), 0-998 (10), 0-998 
(14), 0-998 (18), 0-999 (22), 0-999 (26), 
0-999 (30), 1-000 (34), 1-000 (38), 1-000 
(42), &e. 

On a sheet of probability paper we then 
plot 25 points, having as abscisse the values 
of the lengths (after having chosen a suitable 
linear scale), and as ordinates the percentage 
values in the non-linear scale of the P.G.P. 
—Fig. 1. 

If it is now possible to draw a straight line 
so that the 25 points are all fairly near to it, 
we get a probable “distribution line” of 
the 1000 pins ; the nearer the points are to 
the line, the closer the production of the pins 
is to a state of control. (It is now clear why 
the measuring instrument should be as 
accurate as possible; we have assumed a 
micrometer reading to 0-00lin, and accord- 
ingly 7 pins are considered to have a length 
of lin, 6 of 1-002in. &c., and the correspond- 
ing points lie in the same vertical. Had we 
measured to 0-000lin, probably all these 
points would correspond to different lengths 
and the line could be drawn more accurately.) 
Fig. 1 suggests that the 1000 pins are 
at least near to control. ; 

Having drawn this distribution line and 
being satisfied that the pins seem to be in a 
state of control, we can proceed further and 
find how many of them have, probably, 





® See Shewart (loc. cit.), Chapter XXIV, 2. For a 
good example of how complex a procedure may be 
necessary to obtain a random sample, see “ Statistical 























9 10 15 20 25 
5-6 5 3-3 2-5 2 
16-7 15 10-0 7-5 6 
27:8 25 16-7 12-5 10 
38-9 35 23-3 7-5 14 
50-0 45 30-0 22-5 18 
61-1 55 36-7 27-5 22 
72-2 65 43-3 32-5 26 
83-3 75 50-0 37-5 30 
94-4 85 56-7 42-5 34 
95 63-3 47-5 38 
70-0 52-5 42 
‘16°7 57:5 46 
83-3 62-5 50 
90-0 67-5 54 
96-7 72-5 58 
77°5 62 
82-5 66 
} 87-5 70 
} 92-5 74 
| | 97-5 78 
82 
86 
| } | 90 
| | 94 
| | 98 

| 








From Fig. 1 we can, for instance, esti- 
mate that 99-5 per cent of the pins will be 
shorter than 1-005, that 50 per cent will be 
either shorter or longer than 1-000 (this 
being the average value), and that all but 
1 per cent will have lengths comprised 
between 0-995 and 1-005. As pointed out 
in Note 3, all these values must be con- 
sidered approximations. How much they 
can be relied upon can be judged only after 


practical experience. 

While we will always 99-99 
indicate solutions with 99 
percentage values, it 

will be wise, in prac- 90. 


tice, to think of highly 
probable, fairly pro- 
bable, &c., values (in 
this case We can say, 
eg., that nearly all 
the production will lie 
between the values 
0-995 and 1-005). 

A similar procedure 
may be followed for 
any other sample size 
shown in the Table I, 
to get aprobable distri- 
bution line. To define 
this line, one has to 0 
know a point and the 0: 
angle formed with one 00 
of the axes, or two 0-07 
points. As a rule, the 
average ‘value, corre- 
sponding to the 50 
per cent ordinate, is 
known. Instead of the angle, which is a 
measure of the dispersion of the values from 
the average, it is easier to use the horizontal 
distance of a point on the distribution line, 
from the vertical drawn through the average, 
like the segment A B in Fig. 1. 

We will call a segment like A B, corre- 
sponding to the ordinate 5 per cent, deviation 


Per Cent 


1 


10 
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Methods in Industry,”’ published by the British Iron and 
Steel Federation, pages 68 and 69. 


at 5 per cent. The value of the deviation is 
‘measured in the scale of the abscisse (e.g., 


Always referring to our example, let us 
assume that the setting of the lathe is 
changed, so as to part off another lot of pins, 
having a nominal length of 1-032in. If we 
have good reasons to think that this change 
of setting does not upset any of the factors 
which govern the spreading of the values of 
length from the nominal, we can immediately 
draw the distribution line for the new pro- 
duction, since this will have 1-032in as 
average and the same deviation at any per- 
centage value ” per cent as the previous 
line. 

We can then say that, within the limita- 
tions explained above, the average value 
will be governed by the setting and the 
deviation at per cent is a characteristic of 
the machine or plant under consideration. 

Example A.—Our engineering department 
had established for the value of the charac- 
teristic of one of our products, the limits 
75 and 83. The inspection was rejecting 
approximately 25 per cent of the parts, and 
since the process was fairly complex, quite 
a lot of time was spent in trying to locate 
the cause of this high percentage of rejects. 
Fig. 2 was plotted and the production 
line showed clearly that the process was very 
nearly under control, and that, while the 
average value coincided with the nominal, 
30 per cent of the product was outside the 
limits. 

As mentioned before, if a process is under 
control the deviation at » per cent is the 
minimum for that production system, and it 
was then merely an economical problem to 
decide whether it was better to improve the 












plant or to put up with the high percentage 


99: 





& 
Fics. 4 AND 5 


of rejects (the limits 75 and 83 could not be 
changed). 

Example B.—A lathe was producing parts, 
a diameter of which had to be turned down 
to 0-500in+0-00lin. It was noticed that 
the operator was frequently adjusting the 
setting during production to compensate for 





? The figures on the right-hand side of P.G.P. will be 
recognised as corresponding to the multiples of the 
standard deviation used in statistical theory. 
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a shift ot the values of the diameters outside 
the limits. The setting was then kept con- 
stant for a time, during which samples of 
five consecutive parts were selected at various 
intervals and their diameters measured and 
plotted in P.G.P., Fig. 3. It is clear that 
while the five values of samples 1 and 3 are 
nearly under control, those of sample 2, 
indicated by crosses, are out (we have 
selected a sample which is out of control, but 
not outside the limits, so as to plot the points 
in the graph). On inspection, it was found 
that the diameters were out of control every 
time the stock bar reached a critical length, 
and it was then easy to find that the trouble 
was caused by an insufficient rigidity of the 
stock bar support.’ 

Example C.—The minimum acceptable 
value of the characteristic of a cheap magnet, 
produced in batches of 1000, was 15 units. 
For economical reasons it was not deemed 
advisable to measure more than ten magnets 
for each batch as routine inspection, although 
we were well aware of the risks we were taking 
in judging the batch from such a small sample. 
A Q.C.C. was tried out, but proved ineffec- 
tive, owing to large variations in the charac- 
teristic from batch to batch. It was noticed, 
on the other hand, that the magnets in each 
batch were fairly well under control. 

The ten measured values for each batch 





were then plotted on P.G.P. and Fig. 4 
shows the distribution lines for a good batch 
(6) and for a bad one (a). In the case of a bad 
batch, we still had to decide whether it was 
worth while to inspect the lot and to reject 
the faulty magnets, or to reheat-treat the 
batch. We proceeded as follows :—Another 
15 or more magnets were tested and their 
values plotted on P.G.P. as a check on the 
distribution line drawn from the standard 
sample; the graph suggested then the 
probable per centage defective of the batch, 
and economical considerations dictated the 
course to be followed. Fig. 4, line a, 
indicates that 6 per cent of the magnets 
may be expected to read below 15 units ; by 
individual inspection we found 75 rejects 
(7-5 per cent). Fig. 5 shows the original 
distribution and the one after reheat treat- 
ment of another batch. 

This is an extreme case, the sample being 
very small, and we are not suggesting that 
P.G.P. can perform miracles. One should 
always be careful before drawing conclusions 
of this type, and should, whenever possible, 
support his judgment with engineering and 
experimental knowledge. We have pro- 
duced hundreds of thousands of these 
magnets, and the procedure has proved very 
accurate. 

(To be continued) 








Some Aspects of Railway Electrification 


in Great Britain* 
By R. VARLEY 


INTRODUCTION 

HE subject of railway electrification is one 

which is to the forefront at the present time. 
There are many advantages to be obtained 
from electrification on the score of cleanliness 
and fuel economy, &c., but financial considera- 
tions will determine whether or not schemes for 
railway electrification shall proceed. 

The large increase in the cost of fuel which 
has taken place over the last few years, and 
which so far as can be seen is likely to be 
permanent, brings this subject into prominence. 
Apart from whatever system of electrification is 
adopted or the advantages accruing from elec- 
trification, the price of fuel is the most import- 
ant factor in the financial considerations 
attached to the problem, and the higher the 
price of coal, the better the case which can be 
made for railway electrification. The railways 
as a whole are very large consumers of coal, 
and the steam locomotive is a very uneconomic 
unit when compared to the much more efficient 
electricity generating station. 

The subject is an extensive one, and in this 
address I have merely endeavoured to bring out 
some of the features of interest in connection 
with it. 

THE Raitway INDUSTRY 

I do not think that the enormous size of the 
railway industry in this country is generally 
realised. The fact is, however, that approxi- 
mately £1200 million are invested by over 
800,000 people. There are some 52,500 miles 
of track, including sidings, and about 625,000 
persons are employed on the railways, with an 
annual paybill of some £180 million. 

The report of the Committee on Main Line 
Railway Electrification of 1931, generally 
known as the Weir Report, adequately indi- 
cates the magnitude of the task of changing 
over the railways to electric traction. 


PRIMARY CONSIDERATIONS 
The stations on the steam-operated rail- 
ways, especially at the termini, are noisy, for- 





8 The same result could probably be obtained with a 
Q.C.C. on ranges or standard deviations. 

* Abstracts from the Chairman’s address given before 
the Mersey and North Wales Centre of the Institution 
of Electrical Engineers. 





bidding and dirty, and the public are 
beginning to demand something cleaner, healthier 
and more in keeping with present-day require- 
ments. 

In the past railway companies have spent 
considerable sums on the electrification of 
suburban lines which has resulted in the 
development of the areas served, and as soon 
as they were beginning to benefit from their 
enterprise bus services have been started, and, 
in many cases, have been running parallel to 
the electrified lines and feeding the same points. 
This is a very wasteful form of competition, and, 
to my mind, in future the railways should 
demand some form of protection against such 
wasteful competition before the cost of elec- 
trification is incurred. 

Co-ordination of action between the road 
operators and the railway companies would 
undoubtedly result in improved services to the 
public and the elimination of much wasteful and 
uneconomical competition. 


PowER SUPPLY 

The most important point is, however, that 
the efficient use of coal has become of great 
national importance, and the steam locomotive 
is a prolific waster of coal. Abundant power 
supplies are now or soon will be available from 
the large power stations of the national grid 
system, at whose generating stations coal is 
used economically. 

Under the Electricity Acts, the railway com- 
panies are to be given supplies of electricity at 
cost price, plus certain defined charges and 
allowances on transmission lines. Thus the 
railways would be relieved of extensive charges 
to capital in respect of generating stations and 
transmission lines, &c. 

There is no doubt that extensive electrifica- 
tion of railways would create a large demand 
for electricity which would be of benefit to the 
Central Electricity Board and thus to the whole 
country. An arrangement such as was suggested 
in the Weir Report that the Central Electricity 
Board should provide the transmission lines, 
build and equip the sub-stations and supply 
energy to the railway companies at the D.C. 
bus-bars of the sub-stations, but that the 
operation of the sub-stations should be carried 


out by railway employees, would appear to be 
satisfactory. 

With the advent of the mercury arc rectifior, 
there is no need to have attendants at each su). 
station, and the modern method is to have a 
number of rectifier sub-stations remotely 
operated by means of supervisory contr)! 
equipment from a central control room. 

Many of the railway companies who run elec. 
tric train services have their own power stations, 
but, no doubt, when these become obsolete the 
tendency will be to take their electricity requiro- 
ments from the grid. 

In the Weir Report the total coal required 
for railway load, if the railways were electrified, 
was estimated at 3-65 million tons, on the basis 
of a coal consumption of 1-43 lb per kWh (sub- 
station output). Thus the coal saved would be 
in the region of 9-85 million tons, which, at a 
price of £2 5s. per ton, would give a monetary 
saving of over £22 million per annum. 


SYSTEM OF ELECTRIFICATION 


There are many satisfactory systems of elec- 
trifying railways, but so far as this country is 
concerned, it was laid down in the Railway Elec- 
trification Order of 1932 that electrification of 
existing lines or construction of new ones 
should be carried out with the use of D.C. at 
a maximum voltage of 750 in the case of third- 
rail or 1500 in the case of overhead conductors, 
with the proviso that in certain circumstances 
3000 volts would be permitted for overhead 
equipment. The intention was for suburban 
lines to be electrified on the third-rai) system 
and the main lines on the overhead system. 

Very little has so far been done with electri- 
fication on the 1500-volt overhead system. 
The Manchester and Altrincham line, with 
approximately 29 miles of track, has been elec- 
trified on this system, and two schemes were in 
hand before the war, namely, the Sheffield and 
Manchester line and the Liverpool Street and 
Shenfield line of the L.N.E. Railway, but it is 
understood that so far not much work has been 
done on these two schemes. On the other hand, 
the Southern Railway has gone ahead with the 
electrification of their main lines on the third- 
rail 650-volt D.C. system, and are operating 
over 1700 track miles electrically, excluding 
sidings. Also the London Passenger Transport 
Board operate a considerable mileage on the 
conductor rail system, whilst the L.M.S. with 
the Euston and Watford line, the Liverpool and 
Southport line, and the Wirral line, and the 
L.N.E.R. on Tyneside, have an appreciable 
mileage working on it, amounting in all to some 
526 track miles. 

In view of the success of these schemes and 
the development of the remote-controlled 
mercury arc rectifier for sub-stations, the ques- 
tion arises as to whether the additional cost of 
overhead equipment for main lines is justified 
in a small country like ours. The advantages of 
having one system throughout the country are 
obvious, and the maintenance of conductor rail 
equipment is simple when compared with that 
of overhead equipment. Furthermore, with the 
overhead system the arrangement of signals 
becomes rather a difficult problem, due to the 
structure for carrying the overhead lines inter- 
fering with the sighting of the signals. In 
addition, the overhead conductors are difficult 
to get at in case of a line breakage, and in case 
of derailment the use of a crane is hampered. 

There are objections, of course, to the third- 
rail system, particularly in goods yards where 
clear space between tracks is required, but by 
the provision of overhead collection in these 
yards and/or the use of diesel locomotives in 
some cases, this difficulty can be overcome. 
Also in the case of electric locomotives, the 
difficulty of providing continuous contact 
between the locomotive and the third-rail at 
crossovers, &c., arises, but the Southern Com- 
pany has overcome this difficulty in their 
latest type of electric locomotive. 

In the case of the lower voltage, the control 
equipment on the trains is simplified, and the 
driving motors are less bulky and lighter in 
weight. 

With regard to the third-rail itself, it is 
undoubtedly the cheapest system that can be 





provided, is easily installed and simple to main- 
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tain. 
cheaper. 
and the conductor rails. 


is shorter than conductor rails. 


Taken by and large, however, it appears that 
before extensive schemes of electrification are 
proceeded with serious consideration should be 
given to the advantages of employing the 
650-volt third-rail system for all purposes. 
‘The importance of the standardisation of equip- 
ment and rolling stock which could be adopted 
for all railways throughout the country if such 
a scheme were proceeded with cannot be over- 


stressed. 


INCREASED CAPACITY OF THE LINE 


The electrification of railway tracks con- 


siderably increases the capacity of those tracks, 
particularly for suburban traffic, and in many 


cases would save the expense of doubling them. 


The use of multiple unit trains for suburban 


services increases the capacity of terminal 
stations, and, where traffic is growing, would 
save enlarging them. Furthermore, electri- 
fication enables. station premises to be built 


over, and thus provide a valuable source of 


revenue to the owning company, as in America 
and many London Passenger Transport Board 
stations. This is impossible with steam 
traction. 


Some TRAFFIC CONSIDERATIONS 


For suburban services, where it is necessary to 
move large numbers of people in a short time, 
there is no doubt whatever that electrical opera- 
tion far surpasses anything that steam can do, 
both in efficiency and economy. The schedule 
speeds are faster, due to the better acceleration 
of the electric stock, terminal working is greatly 
simplified and the capacity of the lines is 
increased very appreciably. Furthermore, with 
the use of multiple unit stock, the carrying 
capacity of the trains can be readily adjusted 
to meet the traffic requirements. For the nego- 
tiation of gradients and tunnels, the advan- 
tages of electric traction are obvious to every- 
one. 

It was predicted by some that in the event 
of war it would be easy quickly and com- 
pletely to dislocate the electric train services by 
bombing from the air. In practice, however, it 
was found that this was not so, and although 
interruptions were caused, these were generally 
of a local character and were soon rectified with 
very little inconvenience to passengers or in the 
carriage of freight. 


ROLLING Stock 


For suburban passenger services it is probable 
that the multiple unit type of saloon coach, 
with air-operated sliding doors, would be the 
most satisfactory, whilst the existing corridor 
compartment type of coach hauled either by 
electric locomotives or motor coaches could be 
used for longer journeys. 

For heavy freight services, electric locomo- 
tives could be used to haul the existing wagons, 
but consideration would have to be given to the 
eventual use of continuous braking on freight 
trains so as to improve the running schedules 
and speed up the services. 

In some cases it may be found advantageous 
to use specially built multiple unit type freight 
stock to provide fast-moving light freight 
services. 


ELEectRic LOCOMOTIVES 


The time spent on inspection, overhauling 
and cleaning of electric locomotives is very 
much less than in the case of steam locomotives, 
and therefore over the year it is possible to get 
much greater service from the former. Gener- 
ally, it is only necessary to have about half the 
number of electric locomotives, as compared 
with steam locomotives to operate a given 
service. Although it may be desirable to have 
special electric locomotives for very high-speed 
passenger services, it would appear to be a 


The initial cost is very much less than 
overhead conductors and its maintenance is 
One point is that only one set of men 
is required to maintain both the running track 
The overhead con- 
ductors are not readily accessible, and their life 


electric locomotive for general use for operating 
either passenger or freight services. 

The Southern Railway has recently built two 
trial locomotives designed to haul freight trains 
up to 1000 tons in weight, at a speed of about 
35 m.p.h. on the level, but with the electrical 
equipment so arranged that passenger trains 
with a weight of 425 tons can be operated with 
them at speeds up to 75 m.p.h. Many new and 
novel features are embodied in the design, one 
of these being the method of control of the 
traction motors. Control is of the dynamic 
type by means of rotating machines, instead of 
the usual series resistances, and all combina- 
tions of speed and tractive effort are obtained 
by boosting the voltage in the traction motor 
circuits. Motor booster sets are provided to 
enable this to be done, and are so arranged that 
on starting the train practically zero volts exist 
across the traction motors and smooth accele- 
ration up to full speed is achieved. 

To provide the different characteristics 
required for fast passenger service and heavy 
goods the motors are designed with a wide 
tange of field control. For the goods traffic 
they operate with full field characteristic and 
for fast passenger running the field is weakened 
by means of a field control switch. 

The rotating machines which are used for this 
control are fitted with fly-wheels to augment 
their store of kinetic energy which is available 
to maintain the main motor current and trac- 
tive effort during short interruptions to the 
supply. These short interruptions are due to 
gaps in the third-rail system, which exist at 
crossings and crossovers and which the collector 
shoes of the locomotive cannot span. In the 
event of a locomotive being stopped in a gap 
for a short time, the kinetic energy of the fly- 
wheel sets can also be utilised to start the train 
again and is sufficient to move the heaviest 
train out of the longest gap. 


SAFETY CONSIDERATIONS 


With the introduction of electric traction 

increased use of colour light signals, track 
circuits, power-operated points, and train stops, 
&c., could be made. This equipment would 
greatly increase the safety of train operation, 
and should a driver of an electric train attempt 
to pass a signal at danger, the train would be 
automatically stopped. 
The provision of automatic signalling equip- 
ment is undoubtedly a great safety measure, 
and, in addition to effecting economies in the 
cost of working, almost eliminates the human 
element. 


SomME FINANCIAL CONSIDERATIONS 


I have recently seen it stated with regard 
to the Paulista Railway of Brazil that the con- 
version to electrical working has reduced the 
working costs per train mile from 69-92 to 
22-97 cents, which is a decrease of 67 per cent. 
This indicates that in this case steam working 
was approximately 204 per cent more expensive 
than electric. The comparative weights or 
capacities of the steam and electric trains are 
not given, but, presumably, they are about the 
same. 

The Mersey Railway commenced its services 
as a steam railway, but was not financially 
successful, and steps were taken to convert to 
electric traction. The electric service com- 
menced in May, 1903, and the comparative 
costs of steam and electric working, which were 
obtained after a few years’ electric running, 
will be of interest. 

The cost per train mile, after allowing interest 
on the additional capital spent in the electri- 
fication of the railway, decreased from 48- 5d. 
to 23-8d., a reduction of 51 per cent. From 
these figures it will be appreciated that steam 
working cost 104 per cent more than electric 
working. At the same time the average speed 
of the train service, including stops, was 
increased from 15-6 to 20 m.p.h. 

One of the steam-operated lines to be elec- 
trified in recent years is the Wirral section of 
the L.M.S. Railway, which was completed in 
1938, and the through services with the Mersey 
Railway were commenced on March 12th, 





practical proposition to have a standard type of 





traffic was recorded, and, compared with 1937, 
the last year of steam working, the year 1945 
shows an increase in the number of passengers 
carried of over 200 per cent. 


EstIMATED Cost OF COMPLETE 
ELECTRIFICATION 


In the Weir Report it was assumed that the 
work of electrifying the railways would take 
between fifteen and twenty years, and the new 
capital involved on the part of the railways 
would be approximately £261 million. This 
estimate was made in 1931, and costs have 
increased considerably since that time, and it 
is probable that the cost would now be between 
£450 and £500 million. This estimate is, of 
course, based on the assumption that the main 
lines would be equipped with overhead con- 
ductors, whereas the adoption of the third-rail 
system would reduce the figure appreciably. 


CONCLUSION 


There is undoubtedly a great deal to be said 
for electrification of the railways in Great 
Britain. There are many factors existing 
to-day which would without doubt make elec- 
trification a paying proposition. A low rate of 
interest on the capital involved, together with 
a reasonable price for power would, I feel sure, 
ensure success financially. As I mentioned 
earlier, the great saving in coal, which it is 
estimated would be effected of nearly 10 million 
tons, makes the electrification of the railways 
an attractive proposition from the national 
point of view. 

An outstanding example of what can be done 
by electrification is exemplified by the Southern 
Railway, who are to be congratulated on boldly 
going on with their schemes. It is obvious that 
they would not have done so if they did not 
benefit substantially from the heavy expendi- 
ture of capital involved. They do not appear 
to have any difficulty in raising the necessary 
capital to finance the conversion. 

The information given by the chairman of 
the Southern Railway Company in 1938 to the 
members of the British Railway Stockholders’ 
Union was very illuminating. He intimated 
that his company’s policy of electrification had 
proved a gold mine, because of the large 
development of suburban London south of the 
Thames, for which probably it was largely 
responsible. He also said that on the Three 
Bridges, Brighton and Worthing electrification 
the return on the expenditure charged tc capital 
account was 22} per cent. In the suburban 
area, electrification had resulted in a return of 
approximately 27 per cent on capital expendi- 
ture. The main line conversions to Brighton, 
Worthing, Eastbourne, Seaford, Hastings and 
Portsmouth had, despite a two-fold increase in 
train miles, not resulted in an appreciable 
increase in operating expenses, and the revenue 
showed an increase equivalent to a 14 per cent 
return on the capital expended. 

Experience indicates that wherever electric 
train services have been introduced at reason- 
able fares the public greatly appreciate them 
and use them extensively. 

There is, of course, the possibility that before 
long the British railways will be nationalised, 
but whether this occurs or the companies con- 
tinue as separate entities, it would appear 
that the adoption of a bold policy with regard 
to electrification would produce results satis- 
factory both to the travelling public and to 
themselves. 








SaLE OF GOVERNMENT-OWNED Suips.—The 
Minister of Transport has arranged with the Insti- 
tute of Chartered Shipbrokers for the formation of 
a pool of sale and purchase brokers to undertake the 
sale of Government-owned ships. Hitherto the 
disposal of Government-owned tonnage has been 
handled through invitations to tender to the 
Minister of Transport. An invitation to tender on 
the same lines will shortly be issued in respect of 
ex-German vessels available to the Minister for 
disposal. It is intended, however, for the future that 
offers of Government-owned tonnage for sale will, 
as @ normal rule, be made through the shipbrokers, 
and for this purpose the pool has been established 





1938. Here, again, a remarkable increase in 


with the approval of the Minister. 
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CONFERENCE J organised by the 
+4 Ministry of Fuel and Power was held 
in London on October 8th, 9th and 10th, 
to discuss the many problems associated 
with the more efficient use of fuel, both 
industrially and on the domestic side. 
The Conference was divided into eight 
sections, which held, in all, twenty-six 
sessional meetings. These meetings were 
followed by two joint sessions and a final 
session. More than 4500 acceptances were 
received and the attendance included repre- 
sentatives from the Continent, the Dominions, 
America and elsewhere. The Chair at the 
opening session was taken by Dr. E. S. 
Grumell (Chairman, Fuel Efficiency Com- 
mittee of the Ministry) and the conference 
was Officially opened by the Rt. Hon. E 
Shinwell, M.P. (Minister of Fuel and Power), 
whose speech was reported in our last 
issue. There followed short addresses by 
Alderman Key (Parliamentary; Secretary 
to the Ministry of Health) in the unavoidable 
absence of the Minister of Health, Sir Clive 
Baillieu (President, Federation of British 
Industries) and Lord Citrine (representing 
the Trades Union Congress). 


THE AVAILABILITY OF WATER-TUBE 
BorLers 


On Tuesday, October 8th, a session of 
Section A (Generation of Steam) discussed 
the availability of water-tube boilers. 

Sir Johnstone Wright, after a brief review 
of the rapid development in total steaming 
capacity of plant used for electricity genera- 
tion, emphasised the national importance 
of obtaining high boiler availability. The 
operation of a large number of inter-con- 
nected. generating stations had revealed a 
serious divergence between the availability 
of the turbo-alternator and boiler plants. 
Under the new conditions of operation, 
the boiler plant was called upon to work at 
much higher sustained loads than under 
independent operation, and investigation 
showed. the lack of availability was largely 
caused by fouling of the furnace and the 
heating surfaces of the plant. In 1938 it 
became necessary to de-rate quite a number 
of boiler plants by as much as 15 per cent, 
which, in the aggregate, meant a loss of 
about 250,000 kW on the inter-connected 
Grid system—equivalent to the output of 
a large super station. Discussions between 
representatives of the industry and the 
manufacturers resulted in the setting-up 
of the Boiler Availability Committee, under 
the chairmanship of Mr. M. H. Adams. 
The Committee comprised power station 
engineers and chemists, design and technical 
staff of the boiler manufacturers, the British 
Coal Utilisation Research Association, the 
Fuel Research Station, and the Central 
Electricity Board. With the continued 
help of the manufacturers and others, 
investigations were made both in the field 
and in the laboratory and most valuable 
data were collected relating to the funda- 
mental causes of the formation of deposits 
on the heating surfaces and the cleaning 
off of those deposits. 

The rapid development of the national 
electrical load was establishd by the esti- 
mates for the current year, representing a 
maximum demand of over 10 million kW, 
associated with the consumption of over 
34,000 million. units. Some 23 million tons 


of coal would be consumed in’ the boiler 


plants at stations under the control of the 
Central Electricity Board, aggregating about 
135 million lb per hr evaporative capacity, and 
ranging in size from an average of about 
175,000 Ib per hr to a maximum of 550,000 Ib 
per hr. Preliminary investigation indicated 
that during the next twelve to fourteen years 
boilers having an evaporative capacity 
of approximately 15 million lb per hr would 
have to be installed annually in the large 
electricity generating stations of this country. 
It was clear, therefore, that the continued 
efforts of the Committee in all its phases 
was of real national importance. 

Mr. M. H. Adams (Chairman of the Boiler 
Availability Committee) said the work of 
the committee was two-fold. First, there 
was the short-term objective to find means 
of improving the present low availability 
of boiler plant, due to external deposits, 
and, secondly, the long-term objective to 
find the fundamental cause or causes of 
the affliction. He suggested that every new 
boiler should be provided with a birth certi- 
ficate, on which the draught loss was clearly 
marked. That would serve as a target when 
cleaning, and operators should see that the 
draught loss was restored to that original 
figure before a boiler was put back to work 
after cleaning. 

Mr. W. G. Marskell (Babcock & Wilcox, 
Ltd.) said that as far back as 1937 special 
researches were in progress to investigate the 
fundamental causes of boiler deposits, their 
prevention or, failing prevention, the mini- 
mising of their effects. The results showed 
that the main factors regulating deposit 
formation were the nature of the fuel (in 
particular the nature of the mineral matter), 
the method of combustion, and boiler design. 
The avoidance of the formation of deposits 
or their removal when they had been formed 
had always received close attention when 
boiler plant was designed. It had to be borne 
in mind, however, that when designing 
the plant many economic as well as technical 
requirements had to be taken into account. 
Every design, therefore, was necessarily 
@ compromise between many diverse and 
often conflicting requirements. 

Dealing first with ‘‘ on-load ”’ cleaning, he 
said that the steam sootblower was still 
an, effective instrument in the majority of 
cases, provided the blowers were properly 
located, that there was an adequate supply 
of steam at sufficient pressure, and that the 
sootblowing was regular and systematic. 
It should not be carried out to an unnecessary 
extent, however, and in many cases it was 
not necessary in the medium and lower 
temperature gas passes. Water lancing 
could be applied to some hard, tenacious 
deposits which could not be removed by 
sootblowing unless the steam velocity was 
so high that there was grave risk of eroding 
the tube metal. Such deposits were usually 
brittle, and when subjected to a jet of water 
from a water lance the thermal stresses 
caused them to crack and fall away from 
the tube, assisted by the mechanical action 
of the water jet. In some cases it had been 
possible, by water lancing the first bank 
generating tubes or the superheater of the 
boiler once or twice a week, to keep the 
plant in commission from one annual over- 
haul to the next. WVater lancing was not a 
substitute for sootbjiewing, but was a sup- 
plementary process for use where soot- 





blowing was found inadequate. Water 





lancing was unnecessary in the medium and 
lower temperature gas passes of the boiler, 
where sootblowers were effective. In many 
cases even sootblowers were not required. in 
those latter positions. 

With regard to off-load cleaning, he said 
that obviously hand cleaning could only 
disturb deposits within reach of the cleaner, 
so that only partial cleaning was possible. 
Even the accessible heating surfaces mighi 
still carry a thin layer of closely bonded 
material, which provided a nucleus for furthe: 
deposits to build on. Much of the deposit 
normally encountered was water-soluble. 
The most satisfactory means of applying 
the water was in the form of steam, which 
reached all parts of the tube bank and 
penetrated the deposit to condense clos: 
to or on the tube surface. The tubes wer 
maintained at relatively low temperature 
by filling the boiler and superheater with 
cold water. The bond to the tube was 
thus dissolved and the deposit was loosened, 
after which it might be easily cleared from 
the tube bank by rodding or by high- 
pressure water jets. 

CAUSES AND PREVENTION OF DEPOSITS 

Discussing the causes and prevention of 
deposits, Mr. Marskell described some work 
by the Research Department of Babcock 
& Wilcox, Ltd., since 1941, which has been 
described in detail in reports issued to the 
Boiler Availability Committee. Investiga- 
tions were made on an experimental boiler 
and much laboratory work was done on the 
analysis of deposits, fuels used, and gas 
composition above the fuel bed during the 
various tests. Special observations were 
made also at five selected power stations on 
boilers running under normal conditions. 
As the result of the investigations, it was 
possible to arrive at certain conclusions as 
to the mode of formation of troublesome 
high temperature deposits from chain grate 
stokers. There appeared to be two main 
types of harmful deposits occurring on 
boiler and superheater tubes: (1) Bird- 
nesting of fused slag type, dark or blackish 
in colour and having a chemical analysis 
similar to the ash of the coal; and (2) 
bonded deposits, generally much lighter in 
colour, characterised by a high content of the 
sulphates or phosphates of the alkali metals, 
sodium and potassium. The fused slag 
type probably formed because the gas 
temperature in the neighbourhood of the 
heating surfaces was sufficiently above the 
softening temperature for the flyash to be 
sticky. Such deposits occurred only in 
zones of high gas temperature or where 
the ash material had a very low fusion 
temperature. Bonded deposit formation 
was more complex. Probably the inner 
white layer was formed from inorganic 
material volatised from the fuel bed. Cer- 
tainly it had been established that the 
material in the outer layers had much higher 
fusion and sintering temperatures than the 
inner layers. 

They had also demonstrated in other 
combustion investigations that the highest 
temperatures in a fuel bed occurred when the 
rate of combustion was very much less than 
the rate of ignition. After ignition reached 
the grate the remaining coke on the bed 
burned from the grate upwards and zones 
of high temperature were produced, high 
enough to decompose and volatilise most of 
the salts of the alkali and alkaline-earth 
metals and also any sulphates present. 
Smoke was also absent at that stage of 
combustion. If a fuel bed were burned so 
that the rate of combustion approached the 
rate of ignition, the depth of active fuel 
bed was much less and the temperatures in 
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the fuel bed were considerably lower. Under 
those conditions less inorganic matter would 
be decomposed within the bed. At the same 
time the stage of combustion when volatile 
matter was not being evolved was either 
absent or very much curtailed. The role 
of volatile hydrocarbons in the suppression 
of deposits was still obscure ; it seemed to 
be established, however, that the presence 
of volatile hydrocarbons in the furnace 
vases was beneficial. Any feature which 
tended to eliminate two-stage combustion 
and to mix the products of combustion 
would also assist in eliminating bonded 
deposits. 

The means for preventing harmful deposits, 
therefore, appeared to be :-— 

(1) The use of fuels containing the 
minimum of harmful constituents such 
as sodium salts, in particular sodium 
chloride and also sulphur. 

(2) The promotion of optimum combus- 
tion conditions so that the heat was 
evenly released from the fuel bed with the 
minimum of excessively hot areas. 

(3) The creation of maximum turbulence 
in the furnace so that deleterious material 
liberated from the fuel bed was evenly 
distributed and had the maximum oppor- 
tunity to be absorbed on particles of 
flyash or carbon in the gas stream. 

The low temperature deposits, which 
formed in the cooler parts of the boiler, 
such as the economiser and air heater, 
were rather different in character from the 
high temperature deposits forming on the 
generating and superheater tubes. Their 
formation seemed to be associated with the 
presence of sulphur trioxide and hence the 
formation of sulphuric acid and sulphates 
by reaction with water vapour and basic 
materials in the flyash. The sulphur in the 
fuel appeared largely as sulphur dioxide in 
the gases, and the amount of sulphur tri- 
oxide present, while being very significant, 
was also very small and, therefore, difficult 
to measure under practical conditions. Thus, 
it was very difficult to establish the mode of 
formation of sulphur trioxide. 

Dr. H. E. Crossley, discussing research 
work on deposits at the Fuel Research Station, 
said that classification had advanced, so 
that a series of types could be listed. He 
illustrated and discussed the compositions 
of different types. In respect of the high 
temperature deposits, on boiler and super- 
heater tubes, he listed (1) the re-fused ash 
type, (2) the bonded or alkali matrix type, 
and (3) the phosphatic type. The re-fused 
ash type might be influenced by the melting 
point of the coal ash; but more often it 
was due to some factor of design or to the 
operation of the boiler, t.e., to the tempera- 
tures in the affected part of the system being 
too high. The low temperature deposits, 
such as occurred in economisers, were of two 
main types, the sulphatic and the phosphatic. 
The sulphate type was readily disintegrated 
and washed off by water, but the phosphate 
type was not so readily removed. With the 
help of very extensive records kept by the 
Coal Survey Laboratories, some correlation 
had been effected. It had been possible 
to classify all British coals into three broad 
categories, according to sulphur, chlorine and 
phosphorus contents. There was reason to 
believe that with pulverised fuel firing, 
whatever the type of fuel used, there would 
be no evolution of phosphate and no phos- 
phatic deposit. Trouble was not experienced 
with other plants using low or medium 
phosphorus coals. Chlorine was an index 
of the bonded alkali matrix deposits. In 
plants with mechanical stokers there had 
been trouble as the sulphur content increased, 


but with lower sulphur coals there was no 
trouble. 

As to the future, Dr. Crossley said it 
would not be possible for some considerable 
time to rearrange fuel supplies drastically, 
but where it could be done it would be 
beneficial. He urged strongly that if it 








were possible to grade coals and to transfer 

the black-listed coals to pulverised fuel 

fired plants, giving the stokers the benefit 

of the change, very considerable improve- 

ment should result, particularly with regard 

to high chlorine and high sulphur coals. 
(To be continued) 








Control of Street Lighting 





N important section of the street lighting 
1 network administered by Central London 
Electricity, Ltd., has recently been equipped 
with the “‘ Rythmatic”’ system of centralised 
remote control. The Rythmatic installation, 
which was manufactured by the Automatic 
Telephone and Electric Company, Ltd., Strow- 
ger Works, Liverpool, 7, is situated in the 
St. Martin’s Lane sub-station and comprises 
a control panel, equipment for generating 
audible frequency currents of from 300 to 
1000 cycles, and injection apparatus for super- 
imposing the audio frequency currents in 
accurately timed impulses on to the network. 
Street lighting in the area bounded by the 





voltage system or interference with the normal 
arrangement or equipment of the distribution 
systems. The injected power is restricted 
to the section on which the injection is made, 
thus enabling each feed to be individually 
treated and effecting economies in the size of 
the injection equipment. 

An injection transformer (illustrated here- 
with) is mounted around the 11-kV transformer 
cabling and a potential of approximately 
120 volts is built up across the length of cable 
embraced by the injection transformer. The 
audible frequency current circulates down the 
cabling, returning vid all the alternative 
paths behind the transformer and an audible 




















INJECTION TRANSFORMER 


Mall, Whitehall, Strand, Trafalgar Square, 
Leicester Square, Charing Cross Road and 
Northumberland Avenue, is controlled by 
this installation, the 1500 watt lamps being 
directly switched by Rythmatic relays mounted 
on each lamp standard. 


MetTHop OF INJECTION 


In built-up areas where-networks are well 
developed and electricity undertakings are 
close neighbours, the need to provide safeguards 
against interference with other systems is 
emphasised. It is advantageous, therefore, 
to make frequency injection at a stage as 
close to the actual low voltage distribution 
network of each undertaking as possible. The 
advantage in doing so is that attenuation 
is at a minimum in that part of the area which 
has to be served, and at the same time is 
increased in a backward direction towards 
other systems interconnected through grids 
and transmission networks. Many engineers 
are not willing to have additions or altera- 
tions made to their H.V. switchgear or direct 
connections made to their high voltage system 
conductors for the purposes of injection, and 
desire that the means of injection shall be 
entirely independent of and external to the 
main switchgear. 

For the above reasons the company has 
adopted a, method for injection utilising external 
series transformers placed over the lead of 
the cables of the main bulk supply trans- 
formers, each supplying sections of the area. 





This is an exceedingly simple and easily applied 
method ; it avoids any contact with the high 





frequency potential is built-up throughout 
the section to operate the Rythmatic relays 
connected to the L.V. network. 


INJECTION EQUIPMENT 


The injected power is generated by an 
inductor alternator driven by a squirrel cage 
motor and energised by a direct current field 
which is derived from the 400 volt, 3-phase 
supply rectified in 3-phase selenium type 
rectifiers. No sliprings or brushes are required 
for the inductor alternator as all the windings 
are static. The audible frequency current is 
obtained from a multi-pole rotor which 
interrupts the local’ magnetic fields formed 
between adjacent pole pieces in the stator. 
This induces the audible frequency current 
into the windings which lie in slots between 
the pole pieces. The set is rated at 10 kW, 
and is supplied with an auto-transformer 
starter to limit the starting current. 

Since the Rythmatic relay will operate 
over a frequency band with a greater variation 
than that permitted on the “grid,” the syn- 
chronous speed of the motor is quite suitable. 
This obviates the necessity for elaborate and 
intricate control gear for controlling the speed 
of the motor alternator set. 

All the control gear is mounted on an 
apparatus rack, made up of four 2ft 6in by 
6ft apparatus bays housed in a sheet steel 
cubicle, as shown in an accompanying engrav- 
ing. Entry to the cubicle is made wid a door 
fitted at one end, ample space being allowed 
in the cubicle to permit maintenance work 
to be carried out. Lift-off type doors are 
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fitted to the front of the cubicle in the interests 
of ease of access to the equipment for main- 
tenance purposes. 

The auto-transformer starter is floor-mounted 
in the front of the apparatus-rack cubicle, 
which also houses the 3-phase capacitor, used 


received a number of pulses in harmony with its 
natural periodicity can the swing of the arma- 
ture build up in amplitude to the point at which 
the galvanometer movement closes a contact. 
The making of this contact completes a circuit 
to a mechanically locking switch, which operates 

















APPARATUS RACK WITH DOORS REMOVED 


for tuning the injection circuit, together with 
the three inductors. 


CONTROL EQUIPMENT 


The signals are initiated from a control 
desk, which is mounted in the sub-station 
control room. This control desk, as shown in 
the accompanying engraving, is fitted with two 
7-position normal control switches, each having 
one “off” position, six signal positions, and 
one “transmit ’’ push button. Control of the 
signals is extremely simple; the manual selector 
switch is moved to the chosen signal position, 
which is suitably designated and the “ trans- 
mit ’’ push button is depressed momentarily. 
The signal is then transmitted automatically, 
all the control equipment being shut down on 
the completion of the signal. 

Indicating lamps are provided on the control 
desk to inform the operator of the switching 
position of the various Rythmatic relays on the 
network. These lamps are controlled by 
standard Rythmatic relays, mounted in the 
control desk, which respond to the actual 
signal received on the L.V. network, thus 
providing a proper indication that the signal 
has been correctly transmitted. 


THe RECEIVING RELAY 


The receiving relay operates efficiently at 
widely varying signal voltages, from 0-4 to 
5-0 volts. It employs two types of filter for 
discriminating between signals—-one mecha- 
nical and the other electrical. The spring- 
controlled galvanometer relay, which is 
employed in the Rythmatic switch, forms the 
mechanical discriminator, whilst the electrical 


resonant circuit constitutes the electrical 
filter. 

An electrical filter alone cannot provide 
complete immunity against operation from 


parasitic voltages, and shock operation due to 
surges. The secondary mechanical filter is, 
therefore, employed to guard against inter- 
ference and to give signal discrimination. 
The signal frequency is accepted by the 
resonant circuit, which rejects the 230 volts 
50 cycles potential. This signal current is 
then rectified and applied to the galvanometer 
relay. When this relay is energised it swings 
under the control of a spring at afixed periodicity 


and performs the switching operation selected. 

As a measure of the reliability of the control 
system, it is stated that, since its installation, 
the equipment described above has functioned 
with an “efficiency ’’ which is equivalent to 
less than four faulty relay operations in 10,000. 

















CONTROL CABINET 


It will be appreciated that the Rythmatic 
system can readily be applied to analogous 
tasks such as tap changing, load shift, and peak 
power control, by means of injected signals. 








DEPTFORD CREEK BRIDGE.—The London County 
Council’s Town Planning Committee proposes to 
place a contract for the reconstruction and widening 
of Deptford Creek bridge. The total expenditure 





or “rhythm.” Only when the relay has 








to be involved will be approximately £307,000. 


Recent Developments in 
Dielectric Materials 


In the second part of his inaugural address 
as Chairman, Radio Section, Institution of 
Electrical Engineers, on Wednesday, October 
9th, Professor Willis Jackson reviewed rece:t 
progress in the field of dielectrics of particular 
interest to telecommunication engineers. He 
observed that materials now becoming avail. 
able for industrial use have the merit that, 
being prepared synthetically by controllable 
processes, the effect of variations in com. 
position and processing can be studied system. 
atically. The time is approaching rapidly 
when the chemist and ceramist will be able 
to produce new materials to specific mechanical 
and electrical requirements. 

The speaker proposed to consider new 
developments under the heading of carbon, 
silicon and titanium compounds, noting that 
the basic elements C, Si and Ti occupy analo- 
gous positions in the second, third and fourth 
periods, respectively, of the periodic table, 
and that each element normally behaves in a 
tetravalent manner. 

Referring to particular carbon compounds, 
Professor Willis Jackson showed how the 
chemical structure of polythene, polyisobuty- 
lene and polystyrene is related to their different 
physical characteristics. The materials have 
the common properties of low melting point, 
low permittivity and low power factor. Poly 
thene, unlike the other two materials, is par 
tially crystalline and a closer chain packing 
within the crystalline regions of polythene is 
possible. This fact leads to stronger cohesive 
(secondary) forces between the chains and 
gives polythene the highest softening point 
(110 to 115 deg. C.) of the three materials. 

A more recently developed carbon com- 
pound is polytetrafluorethylene, which has 
a similar structure to polythene, with fluorine 
atoms in place of hydrogen atoms. The second- 
ary cohesive forces in polytetrafluorethylene 
are much stronger, resulting in a much higher 
softening point (350 deg. C.). This material 
is available as yet only in very small quantities, 
but in spite of the difficulties of processing 
at 350 deg. C., experimental lengths of cable 
for use at very high frequencies, in situa- 
tions of high ambient temperatures, have been 
produced successfully. A very important 
property of each of these four materials is 
their substantial freedom from dielectric loss 
over the practical range of the frequency 
spectrum. 

Great interest attaches to the commercial 
development of a new class of silicon com- 
pound, the silicones, which are based upon 
silicon and oxygen, and exhibit the easy appli- 
cability of organic products, together with 
something of the thermal stability of inorganic 
substances. The development of these materials 
opens up a new field of chemistry with con- 
siderable potential effect on the electrical 
industry. Liquids, greases, rubbers, resins 
and varnishes have been produced and though 
their commercial application has been limited, 
it should increase with greater availability 
and reduced price. Considerable work has 
also been done in the preparation of new glass 
compositions exhibiting low dielectric loss 
at centimetre wavelengths and suitable for 
the production of effective glass-to-metal 
seals, and in the development of an experi- 
mental technique for using “sintered glass ” 
to produce complex glass-metal structures. 

Referring to the titanium compounds, Pro- 
fessor Willis Jackson said that an important 
distinction between the pre-war titania ceramic 
developments and more recent ones is that 
the former are essentially mixtures in that all 
the initial TiO, content exists finally in the 
rutile form, whereas in the latter it is reacted 
during the ceramic process into more complex 
titanates. The most interesting compounds 
are the titanates of the alkali earths, notably 
barium and barium-strontium, which, like the 
silicates, are ionic. 

A remarkable property of the binary barium- 
strontium titanate series is the permittivity 
variation with temperature. In this series 








the barium titanate (100 : 0) has a fairly 
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constant permittivity over the temperature 
range 0 to 80 deg. C., and thin-walled cylin- 


_drical condensers of this material (with a 
permittivity of about 1000 and a reasonable 
power factor over the same temperature 
range) have been produced for some time. 


the temperature range mentioned. The depen- 
dance of permittivity on the magnitude of 
applied electric stress, the manifestation of 
electrostriction, and other properties, which 
may find technical application in due course, 
deserve the close attention of telecommunica- 





Much effort is now being devoted to increasing 


tion engineers. 








Steel Supplies 





HE steel supply position in this country is 

becoming increasingly tight. It has already 
been announced that allocations of steel for 
delivery for export are being restricted. The 
counterpart of this measure, which diverts steel 
to the home market, is the concentration of 
available supplies of semi-finished steel on the 
production of those forms of finished steel most 
urgently required to meet essential demands. 

This position does not arise through any 
failure of steel production. The ingot rate of 
steel production has been increased to an annual 
rate of 12-9 million tons in the first half of this 
year, compared with 11-9 million last year. 
This rate is the maximum which can be pro- 
duced with present coal supplies. The two main 
factors in the situation are the demand for 
finished steel products and the failure of imports. 


THE RECONVERSION PROBLEM 


The effect of the war on the steel industry was 
immediate and considerable, with a radical 
alteration in the pattern of demand for finished 
steel products. Thus shell steel output rose 
from virtually nothing to more than 1,000,000 
tons a year. Alloy steel output rose from a pre- 
war maximum of 450,000 tons a year to almost 
1,600,000 tons a year. The bomb and tank 
track link programmes meant that output of 
steel castings had to be doubled. Production of 
drop forgings was more than doubled to meet 
the requirements for aircraft, tanks and wheeled 
vehicles. Under the impact of war demands, 
total deliveries of steel to the home market rose 
to nearly 16 million ingot tons a year. This 
great expansion was made possible by the large 
imports of ingots and semi-manufactured steel 
from the United States of America. At the 
same time the large expansion of certain types 
of finished steel required for war purposes would 
have been impossible without the simultaneous 
contraction of the output of other classes of 
finished steel. 

This radical readjustment depended in yet 
another sense on the Lend-Lease arrangements. 
They enabled the United Kingdom to dispense 
with the foreign exchange which would other- 
wise have been needed to pay for the imports 
and which it would have been necessary to earn 
by means of exports. The largest single factor 
in the situation, freeing both crude steel and 
the capacity to use it, was the sacrifice of export 
trade by which exports of steel were reduced 
to only 3 per cent of the pre-war quantity. 
This at once enabled the output of certain types 
of finished steel to be reduced. The products of 
which the highest proportion of output was 
exported before the war were tinplate, sheets 
and tubes. Concentration schemes were applied 
to these sections involving almost a 50 per cent 
reduction in the output of tin, terne and black- 
plate and smaller reductions in the output of 
sheets, gas list and conduit tubes. Similarly, 
the output of rails, one-third of which had 
been exported before the war, was drastically 
reduced. 

The total effect of all these measures, coupled 
with a severe rationing of steel, was that 
deliveries for use at home were raised from the 
pre-war peak of 11-6 million ingot tons to 
nearly 16 million tons, while at the peak 90 per 
cent of all steel went to uses directly or indirectly 
associated with the war effort, leaving only 10 
per cent for civilian consumption. 


TRANSITIONAL REVIVAL OF EXPORTS 


The turning point in the situation came with 
the tapering off of war programmes in 1944 





* Reprinted from The Monthly Statistical Bulletin of 


and Exports’ 


after D-day. In January, 1945, steel was 
removed from the list of goods supplied under 
Lend-Lease, so that the United Kingdom was 
freed from the restrictions under Lend-Lease 
Agreement and was able to export steel once 
more. At the outset the main object of steel 
exports was to give much-needed assistance 
to Allied countries, but later the industry was 
urged by the Government to do its utmost 
to expand exports in order to earn foreign 
exchange. Steel for these exports was avail- 
able because the reduced demand for war 
purposes was not matched by a corresponding 
increase in demand for normal peacetime 
purposes. This was due to the reconversion 
problems of the steel-consuming industries and 
to the necessary time lag before demobilisa- 
tion was carried far enough to enable a realloca- 
tion of the labour force to be effective. In this 
transitional period steel exports recovered at 
a remarkable pace from a rate of 188,000 ingot 
tons a year in the first quarter of 1945 to 
3,016,000 ingot tons a year in the second quarter 
of 1946, a rate which compares with 1,985,000 
ingot tons in 1938. 

Throughout this transitional period, it was 
realised that, after years of stringent rationing 
of supplies, the potential demand for steel was 
abnormally high, and that, as soon as the post- 
war reconstruction programmes were under 
way and the steel-consuming industries sub- 
stantially converted to peacetime production, 
there would be a large resurgence of domestic 
demand. Attempts were therefore made to 
place contracts throughout the world for the 
supply of semi-finished steel to support an 
increased output, especially of the more highly 
finished products. At the same time contracts 
were placed for increased supplies of the richer 
imported iron ore to serve as a basis of increased 
home production without a corresponding 
increase in fuel consumption. The measures 
to increase home production were successful, in 
spite of difficulties of fuel supply and of the 
fact that, as a result of readjustment of demand 
as between alloy and other steels, a substantial 
proportion of electric furnace capacity went 
out of production. Home production rose to 
the rate of 13,111,000 tons a year in the second 
quarter of 1946. 


Import PROGRAMME 


As regards imports, difficulty was encoun- 
tered at every turn. The Continental steel 
industries which before the war had supplied 
considerable tonnages of semi-finished steel, 
were, of course, unable to supply. Although 
orders were placed in the United States and 
Canada for substantial tonnages, the coal and 
steel strikes in the United States led to failure 
of delivery, not only directly but also from 
Canada. A welcome contribution was, how- 
ever, made by Australia. Imports for the first 
half of the year from all sources were at the 
rate of only 470,000 ingot tons a year, as against 
the anticipated arrivals of 1,266,000 tons a year. 

At the beginning of 1946 it was estimated 
that steel available in the first half of the year 
would amount to just over 14 million ingot tons 
a year, of which 12-75 million would be derived 
from home production. In fact, home pro- 
duction for the half-year was at the rate of 
12-86 million tons a year, but total supply was 
only 13-33 million tons a year due to the failure 
of imports. Supply during the second quarter 
exceeded the first quarter, but the high rate of 
delivery in the first quarter had drawn on stocks 
which were therefore no longer available. Total 





the British Iron and Steel Federation. 


deliveries were, however, maintained. 








LIMITATION OF ExPorRT 


A position had therefore been reached by the 
middle of the year when a choice had to be 
made between the alternatives of starving the 
home use of steel or limiting exports, since home 
demands, including the demands of the export 
industries, are expected to be greater in the 
second half of the year than they were in the 
first. There had been some ground for hope 
that imports would show an improvement in 
the second half of the year after the disloca- 
tions of the first half-year. It now seems clear, 
however, that these hopes will not materialise. 
There is an overall world shortage of steel. 
The Continental industries do not yet show a 
surplus of semi-finished steel compared with 
their finishing capacity, owing to the restrictive 
effect of the shortage of coal. The American 
production is being heavily absorbed and the 
seamen’s strike makes shipment, at least tem- 
porarily, impossible. It is therefore unlikely 
that imports will exceed a rate of 500,000 tons 
a year, though it is hoped that expansion will 
become possible next year. 

The possibility of a further expansion of steel 
output at home is limited by factors outside 
the control of the industry. The most important 
of these is the prospective fuel position. At 
the beginning of this year output was limited 
by the shortage of coal and grave losses of pro- 
duction occurred. In the summer months 
there were special cuts in the Midlands. Coal 
supplies are inadequate and stocks are even 
lower than they were a year ago. There is thus 
every indication that the difficulties which arose 
in the latter part of last winter will arise in the 
early part of the coming winter, and will 
become intensified. No estimate can be made 
of the effect on production, since so much 
depends on the vagaries of the weather. Never- 
theless, every effort is being made to achieve 
maximum production with the coal supply 
made available. The use of oil fuel is being 
increased and attempts are being made to bring 
back into use idle electric steel capacity which 
would not normally be economic except for 
special steel production. Active negotiations 
are also being pursued with a view to the adop- 
tion before the winter of continuous working in 
all suitable plants, which will lead to an increase 
in output with little additional expenditure 
of fuel. 

Output in certain sections of the industry is 
at present limited by labour shortages, and 
little relief can be foreseen in the near future. 
These shortages are particularly felt in the 
sections of the industry which were concen- 
trated or otherwise reduced during the war and 
the demand for whose products is now rapidly 
increasing. In addition to these factors, the 
industry foresees the possibility of grave trans- 
port difficulties which may not only limit 
deliveries but, by preventing the free flow of 
material, may lead to reduction in output. 
Already difficulty is being experienced, and in 
some areas stocks of finished products awaiting 
dispatch are abnormally high. 


REALLOCATION OF STEEL 


There is therefore no alternative but to reduce 
deliveries of steel for direct export. The largest 
element in this is the tonnage authorised by the 
Board of Trade, which was at the rate of 1-6 
million tons a year during the first half of this 
year. This quota has already been reduced to 
a rate of 1 million tons a year for Period III 
and a further reduction is likely for Period IV. 
At the same time machinery has been created 
to ensure that the most essential export orders 
are met, and it is expected that the general 
level of export will rapidly be reduced to those 
deliveries nominated as essential by the Govern- 
ment. 

The general problem confronting the industry 
is thus to ensure that the steel diverted from 
the export trade is reallocated to feed those 
sections of the industry whose products are in 
most urgent demand. Steps are therefore being 
taken not only to send to the home market a 
higher proportion of the output of certain 
products, particularly those of the heavy side 
of the industry, but also to make available 
increased supplies of semi-finished steel to those 
sections of the industry from which increased 
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production is required, and which are able to 
make use of the additional steel. The need to 
meet essential export demands calls for increased 
supplies of tinplate, sheets and tubes, while the 
urgent needs of home industry call for increased 
supplies of sheets, strip and tubes. In the case 
of tinplate, lack of labour limits the amount of 
steel that can be absorbed and virtually no 
increase in production is possible until this 
difficulty has been overcome. In the other 





cases, however, arrangements have been made 
to supply the additional semi-finished steel up 
to the limit of what can be absorbed. The 
situation is, however, by no means static, and 
adjustments are likely to be called for 
at short notice, both in the light of the 
forms in which imported material actually 
becomes available and of the assessment of 
priorities decided from time to time by the 
Government. 











Boring Machine with a Planer Type Table 





N anticipation of the demand likely to arise 
in engineering works and in pursuance of a 
policy of specialised development in connec- 
tion with boring machines, H. W. Kearns and 
Co., Ltd., of Broadheath, Manchester, has 
built an interesting horizontal machine having 


hand. An easy-revolving mechanism built 
into the main table comprises a screw jack 
and ball bearing lifting motion, and is operated 
by a pull rod projecting through the front end 
of the table. 

On each side of the main bed and at right- 














HORIZONTAL BORING MACHINE 


a main table of the type used on planing 
machines. The table of this machine is 11]ft 3in 
long by 3ft wide, and, as may be seen in the 
photograph we reproduce, the table is arranged 
to traverse at right angles to the boring spindle. 
This construction allows work of exceptional 
length with widely spaced centres to be 
traversed across the spindle whilst being fully 
supported. We are informed that the new 
machine is to be introduced as a standard 
product of the firm. 

The machine is constructed on the maker’s 
unit principle, and many of the component 
assemblies, such as the spindle slide, the well- 
box, the driving motors, &c., are standard 
units similar to those used in several other 
machines. Other parts peculiar to this par- 
ticular model are specially designed. 

The bed, which carries the main table, is 
20ft long and 2ft 6in wide over the sliding ways. 
It permits a table traverse of 10ft, and over 
this length the table is fully supported in all 
positions, since it cannot overhang the ends 
of the bed by more than 7}in. Thus all parts 
of any workpiece within the capacity of the 
machine can be machined without altering its 
position on the table. The main table is also 
designed to carry a detachable turntable in the 
midway position. This turntable is normally 
clamped on the planer table, but it can be raised 


angles to it are two auxiliary beds, each of 
which is 4ft wide across the ways. These beds 
carry the upright base and the boring stay 
base respectively, the arrangement being such 
that they are mutually in line and in alignment 
with the boring spindle. Each of the bases can 
be longitudinally traversed by hand for a 
distance of 2ft along its bed. 

The upright unit has power traverse, and its 
base, having the heavier duty to perform, is 
very rigidly designed. This base is 4ft wide 
by 4ft 7in across, and is supported on a 4ft 
width of bed. It incorporates two built-in 
electric motors for the main drive and a rapid 
power table traverse. The upright has a height 
of 8ft and the two guide faces for the spindle 
slide run practically the whole height. The 
spindle slide is a standard type and has a 3in 
diameter spindle driven through a constant- 
speed vertical shaft from a 5 h.p. electric motor 
housed inside the upright base. It has a 
maximum vertical traverse on the upright of 
5ft, which, with the 10ft cross traverse of the 
main table, allows boring and milling operations 
on a component over an area of 50 square feet, 
with a maximum distance between main table 
and spindle centre of 5ft 6in. The spindle, 
which has a traverse of 30in, is carried in a 
steel sleeve, which at its forward end runs in a 
double roller bearing, and at the rear end is 





clear of the surface to permit easy turning by 





supported by a duplex ball bearing. The final 


drive gearing is set close to the front spindle 
bearing to reduce to a minimum torsional 
deflection under heavy load. Bored through- 
out its length, the spindle sleeve has a phosphor 
bronze bush at each end, in which it slides, but 
does not rotate, and the front bush is adjust. 
able to provide compensation for any wear 
which may occur. The front end of the sleey: 
is flanged, and arranged to take milling cutters 
up to 8in diameter, whilst the travelling 
spindle nose is coned Morse taper and cottered. 
Axial thrust on the spindle is taken by large 
ball thrust washers. 

The boring stay is heavily proportioned to 
ensure solid support for the boring bar in all 
positions, and its bearing, which has power 
traverse for the full distance of 5ft, moves in 
conjunction with the spindle slide. The traverse 
mechanisms are built into the boring stay base. 
As on most of the maker’s machines, the stay 
is removable to allow the base to be used as 
an extra support for long, slender workpieces, 
which can be clamped to three tee slots, 
machined in the casting. 

A 5 h.p. reversible main driving motor is 
mounted inside the base of the upright, the 
drive being transmitted through a constant- 
speed vertical shaft to change-speed gearing 
mounted in the spindle slide. Automatic 
switchgear housed in the rear of the upright 
is controlled through a three push-button 
pendant type switchbox arranged for ‘“ For 
ward,” ‘‘ Reverse,”’ and “Stop.” In addition 
to the safety shear pins in the feed motions, 
electric limit trips act automatically to prevent 
over traversing of the spindle slide, the upright 
base, and the tables—whether moving on 
automatic feed or rapid power. Automatic 
plugging control, which brings the machine 
rapidly to a standstill when the “ Stop” 
push button has been pressed, operates with 
both directions of rotation, through an electro- 
dynamic switch having the non-reversing 
characteristic. 

The machine has sixteen changes of speed 
for the spindle, through a range of 10 to 400 
r.p.m. Three other ranges—15 to 600 r.p.m., 
20 to 800 r.p.m., or 25 to 1000 r.p.m.—can also 
be provided if required. 

Of considerable importance to a machine 
tool of this type is the range and application of 
its feed motions. This borer is fitted with 
the Kearns double-range feed unit. This unit 
gives the spindle eight rates of feed in the “‘B” 
range between 8 and 96 cuts per inch and 
eight in the ‘‘M” range from 0-8in to 9-6in 
per minute. The ““M” range is independent 
of the spindle speed, and allows very fine boring 
to be done by combining a slow ‘“‘M” feed 
with a high spindle speed to provide a small 
feed of the cutting tool per revolution of the 
spindle. Similarly, for the longitudinal traverse 
to the base for the upright, the vertical motions 
of the spindle slide and the boring stay bearing 
and the main table traverse there are eight 
rates of feed in the ‘‘B” range and eight in 
the ‘‘M” range—from 24 to 288 cuts per inch 
and 0-26in to 3:2in per minute respectively. 
All these feeds are obtained through the same 
mechanism, which is carried by the front plate 
on the spindle slide, and are governed by a 
single lever mounted on the front plate and 
operating through a gate. Hand feed is pro- 
vided for all traverses to give quick motion and 
fine adjustment, respectively. 

A rapid power traverse, entirely independent 
of the feed motion, gives quick movement at 
the rate of 60in per minute to the vertical 
motions of the spindle slide and the boring stay 
bearing, to the traverses of the upright and the 
main table. This power traverse is driven by a 
2 h.p. motor built into the rear of the upright 
base and controlled by the same single lever that 
governs the normal feeds. 

The provisions for lubrication are very 
thorough, and have been designed to give a 
minimum of work to the operator. A power- 
driven pump mounted inside the spindle slide 
casting draws lubricant through a filter 
before delivering it in cascade form to all the 
speed, feed, and spindle bearing components. 
The base for the upright has a hand pump which, 
with one stroke, lubricates the horizontal ways 





and the traversing screw, nut and gearing. A 














46 


a 


indle 
sional 
ough- 
sphor 
3, but 
Ijust- 
wear 
sleeve 
Itters 
elling 
ered, 
large 


2d to 
m all 
OWET 
es in 
verse 
base. 
stay 
d as 
eces, 
slots, 


or is 
- the 
fant - 
wing 
atic 
right 
tton 
For 
ition 
ions, 
vent 
ight 

on 
atic 
hine 
op” 
with 
tro- 


Sing 


eed 
400 
m., 
also 


1ine 
1 of 
vith 
init 
B ” 
und 
6in 
ent 
ing 
ped 
ial) 
the 
rse 
ns 
ing 
tht 
in 
ich 
ly. 
me 
ite 
a 
nd 
10- 
nd 


nt 
at 
al 
Ly 
he 
a 
ht 
at 








347 





Oot. 18, 1946 THE ENGINEER 


= —= 





similar pump on the boring stay base oils the| vided on the three beds to keep the machine 
bed ways, the hand-operated traverse mechan- | level so that it can maintain the essential high 
ism for the base, and the mechanism for the] degree of accuracy and to ensure the production 
vertical motion of the stay bearing. Two more}of work to close limits throughout the life 
pumps of the same type mounted on the front | of the machine. 

end of the planer table are coupled together,] We are informed that, whilst its present 
and with one stroke lubricate the sliding]dimensions are suited to the work it has 
ways on the main table at ten different] been designed for, the machine is capable of 
points. considerable modification to suit other require- 








More than thirty levelling screws are pro- 
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The Future of Britain’s Railways 


————— 


OPERATION OF THE RatLways* 
HAT are to be the conditions, and under 
whose control will the railways be operated ? 
The four main line railway companies, with 


their experience of transport throughout the 
war, and throughout the periods of boom and 
slump in the previous twenty years, have 
reached the following conclusions :— 


(1) The companies believe that a complete 
fusion of the present systems into one single 
unit would be disastrous, especially at the 
present time. It is a matter of record that 
the amalgamations under the Railways Act 
of 1921 involved an administrative upheaval 
which was much more prolonged and dis- 
rupting, and far less productive of economies 
than was anticipated when the Railways 
Bill of 1921 was introduced. 

(2) After more than twenty years in 
their present form, the four main line com- 
panies have become well established entities, 
and it would be a calamity from a national 
point of view if their organisation, so labo- 
riously evolved, were to be scrapped for the 
sake of intangible advantages. 

(3) Further unification of management is 
undesirable ; the present units are as large 
as can, in practice, be managed from a 
central headquarters. 

(4) The restrictions applied to the railways 
when they were a monopoly have not yet 
been removed; they are now under a form 
of public control more effective than would 
be possible under national ownership. They 
are already more regulated and controlled 
than any other industry. Their charges 
are controlled; their profits are limited ; 
and—with all this—under their present 
organisation they afford the Government 
and public the opportunity of comparing 
one company with another, and give the 
operators and engineers the opportunity of 
trying out new methods and devices on four 
independent systems. 

(5) Any practical proposal for the future 
organisation of the inland transport services 
of the country must provide that the user 
shall be free to avail himself of the par- 
ticular service which best suits his purpose. 
These conditions will be obtained without 
dislocation of existing freight transport 
under the proposals outlined for the co- 
ordination of all forms of transport which 
have received widespread approval. 

(6) Transport services for passengers and 
for trade and industry should continue to 
be provided on a commercial basis; that 
is to say, on a basis which would allow a 
reasonable return on the capital employed, 
and thus permit new capital to be raised at 
reasonable rates when needed. 

(7) The railway companies should still 
retain the statutory right to earn their 
standard revenues under the Railways Act, 
1921, thus fixing the maximum permitted 
for the remuneration of their capital. 

(8) They should be empowered to build 
up reserve funds in times of prosperity 
which could be used to reduce charges in 
times of depression, and to provide dividend 
equalisation funds up to specified amounts. 

(9) The annual review by the Statutory 
Tribunal, relating to the efficient and econo- 
mic working of the railways, should be 
preserved. 

(10) If, in future, the Government require 


the railway companies to provide or main- 
tain facilities in the national interest which 
cannot, over a period of years, be justified 
by the direct results of working, Parliament 
should provide the cost of these facilities. 

(11) The railway companies should be 
allowed to make reasonable charges for the 
conveyance of traffic and, if Government 
policy should demand that assistance be 
given to particular traffics through the 
medium of railway rates, some new means 
should be devised to make good the loss to 
the railways. It would be manifestly 
unfair that the railway companies, who are 
only one section of the transport industry, 
should bear this cost. 


CLOSER WoRKING ARRANGEMENTS _ BETWEEN 
CoMPANIES 
While, as stated in paragraph (1), the 
railway companies are against their fusion 
into a single operating unit, they are anxious 
to secure closer working arrangements between 
the four companies. For example :— 

(a) The existing pooling schemes should 
be revised so as to reduce inter-company 
accounting. 

(b) Joint lines should be transferred to 
one or other of the companies. Economies 
in working and accounting arrangements 
could then be made. 

(c) Penetrating lines (or their control) 
should be transferred from one company to 
another, where better results would be likely 
to accrue. 

(d) General merchandise traffic should be 
concentrated on fewer railway stations and 
additional railheads should be established 
throughout the country. 

(e) Railway and omnibus services should 
be further co-ordinated throughout Great 
Britain. 

(f) The wartime measure of common 
user of privately-owned wagons should be 
continued. 


THe L.N.E.R. ‘“‘Lanptorp anp TENANT” 
ScHEMET 

The scheme adumbrated in the following 
paragraphs is submitted for the consideration 
of the public as an adequate solution of the 
two problems which have been outlined in 
this memorandum, and one which avoids the 
very serious disadvantages which are insepar- 
able from the creation and working of a scheme 
not only of State ownership but of State 
operation of the transport industry. 

It is suggested that the Government should 
purchase on behalf of the nation on a capital 
basis to be agreed, certain land and works, 
including the signalling of the tracks, ¢.e., 
generally the fixed assets required for the 
operation of railway traffic. 

Payment should be made to the railway 
companies in the form of Government stock 
carrying a fixed rate of interest and redeemable 
by the Government at a suitable date. 

On completion of the purchase of the 
assets referred to, the Government would 
grant to each main line company at a 
rental to be agreed, a long term lease of those 
assets formerly belonging to such company, 
subject to any consolidation or re-arrangement 
that might be desirable in the interests of 
operating efficiency. Each company would 
undertake to maintain and operate the railways 
for the period of its lease. 





* Extract from “ British Railways and the Future.” 








+ Extract from ‘“‘ The State and the Railways.” 








It would clearly be the most convenient 
course that each lessee railway company 
should undertake the maintenance of its 
tracks rather than that this should become a 
direct function of the State, involving as it 
would obvious administrative and financial 
difficulties. 

It would be necessary to calculate the rent 
paid to the State by the railway companies 
as lessees of the tracks in such a way as to 
secure that the railway companies are placed 
on an equality with road transport as regards 
the incidence of track costs. 

The most practical method of achieving this 
object would be to assess the rent at an amount 
equal to the interest payable on the Stock 
issued by the Government for the purchase 
of the tracks less a fixed percentage allowance. 

It would not be permissible for the net 
saving to the railways under this arrangement 
to be retained by them or to be paid out in 
dividends. They would be placed under an 
obligation to pass on the benefit to the general 
public by way of reduction of their rates, 
fares and charges, and by bringing these into 
relation with the rates, fares and charges of 
road transport undertakers in such manner 
as a Road and Rail Rates Tribunal (the creation 
of which is suggested in the Memorandum 
“Co-ordination of Road and Rail Freight 
Transport’) might determine. 

The Government stocks issued to the rail- 
way companies would remain in their hands 
and would be transferable by them only to 
the extent necessary to enable them to raise 
sums required to finance schemes for new 
works of a capital nature, such as electrification 
for the acquisition of up-to-date rolling stock, 
and for other improvements, and to meet 
other capital liabilities of the companies as 
they fall due; but stock would be released 
for these purposes only with the prior approval 
of the Minister of Transport and the Treasury. 


ADVANTAGES OF THE SCHEME 


The following are some of the principal 
advantages to be realised from the adoption 
of this scheme :— 

(i) The Nation would acquire a substantial 
interest in the railway system as it has 
already in the roads and the Government 
would have a voice in the planning of capital 
expenditure on the improvement of railway 
facilities. 

(ii) The organisation of the four main 
line companies, built up on the experience 
of the past 23 years, would be preserved 
intact, and the spirit of enterprise and 
mutual emulation between the companies 
in their service to the public at large would 
be preserved. 

(iii) The traders and the public would 
benefit from reductions in rates and fares 
consequent upon the adjustment of the 
incidence of track costs. 

(iv) The correlation of rates, fares and 
charges between road and rail would be 
greatly facilitated and the adoption of a 
common rates structure expedited. 

(v) The Treasury would benefit because 
the amount of new Government stock to 
be created would be considerably less than 
if the entire undertakings were to be acquired 
from the present proprietors. Moreover, 
the issue of the stocks for the . purchase 
of the tracks would have the least possible 
effect upon the “ cheap money ”’ policy of the 
Government since the stock would be 
“blocked” at first and would only be 
released to the public by instalments in 
agreement with the Minister of Transport 
and the Treasury as and when required to 
finance improvements. 

(vi) The possession of this stock by the 
railway companies would provide adequate 
resources for the development and modernisa- 
tion of the railway system, whereas under 

nationalisation new issues of capital would 
constantly be required. 

(vii) The complicated problem of the 
distribution of compensation between the 
many classes of railway stockholders, which 
is inseparable from any scheme for nationali- 
sation of the industry, would be avoided. 
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PAPER 

As from November Ist, 1946, the Ministry of 
Supply has released to the Trade, Technical and 
Periodical Press an additional allocation of 
paper. As a result of this it will be possible 
from that date to satisfy all the requests we now 
hold for Subscriptions, and so far as we can 
foresee all future demands. It will, however, 
assist us if would-be readers will send their 
Subscription orders to us or order their copies 
through their Newsagents as soon as possible. 








DEATH 


On October 16th, Str Percy Extty Barss, Bart., 
G.B.E., Chairman of Cunard White Star, Ltd., aged 
sixty-seven, 











NATIONALISATION OF TRANSPORT 

DuRING the past week two memoranda 
dealing with the railways have attracted 
countrywide attention. The object of one of 
them, “ British Railways and the Future,” 


issued jointly by the four main line com- 
panies, is, to quote from its introduction, to 


done in recent years and what they are now 
doing for the continuous improvement of 
transport.’’ The achievements of the rail- 
ways after grouping in 1921 and up to the 
outbreak of war in 1939 are probably better 
appreciated by engineers aware of improve- 
ments in locomotive, carriage and wagon 
design, in permanent way, in signalling and 
in numerous operational factors than by the 
general public. For technical advances result- 
ing in improved efficiency and economy of 
working did not lead to any spectacular 
changes in train timings or the like until the 
last few years of the period. Nor is it easy 
to convince the public of the remarkable 
wartime record of the railways, since its 
recollection is of restricted services and 
crowded corridors, whilst the immense 
military and freight traffic was only vaguely 
appreciated. Now in preparing for a future 
in which further advances technically and 
operationally are to be realised, the railways 
find themselves hampered by the threat of 
nationalisation. That threat can only be 
averted by bringing home to the public at 
large the efficiency with which they have 
operated in the past and the risks inherent 
in placing them under public ownership. 


Not that “British Railways and the 
Future,’ has much directly to say on the 
nationalisation issue, except by showing 


implicitly the strength of the railway case 
against it. It is concerned to explain the 
desire of the railways for certain changes, 
foreshadowed in the pre-war “‘ Square Deal ”’ 
campaign, in the laws governing their opera- 
tions. For instance, the memorandum directs 
attention to the scheme for the co-ordination 
of rail and road haulage interests which was 
submitted to the Minister of Transport last 
July, and upon which we commented in these 
columns at that time. Since that scheme was 
published, the Canal Joint Committee has 
expressed agreement with its proposals and 
its willingness to become a party to a supple- 
mentary agreement, whilst coastal shipping 
interests have expressed their support. The 
scheme has won the approval of chambers of 
commerce and of trading organisations. In 
another section of the memorandum, which 
we reprint on another page of this issue, the 
railways state concisely their opinion as to 
the conditions under which they ought to be 
permitted to operate in the future. Even 
though the word “ nationalisation ”’ finds no 
place amongst those paragraphs, they, never- 
theless, express the railways’ complete oppo- 
sition to a nationalisation policy. That 
policy is more directly studied in another 
memorandum issued by the L.N.E.R. alone, 
and entitled “‘ The State and the Railways.” 

The “‘ Landlord and Tenant ”’ scheme therein 
proposed, the details of which, extracted 
from the memorandum, are reprinted else- 
where, is based upon the disparity between 
road and rail charges brought about by public 
ownership of the roads and private ownership 
of the rails. The point is made that the rail- 
ways, owning their tracks, have heavy capital 
charges to meet in bad times as well as in 
good; whereas road haulage concerns, 
though they contribute to the maintenance 
and improvement of the road system, are not 
saddled with its original cost, and can effect 
a considerable economy in bad times by 
laying up a proportion of their vehicles. The 
scheme, by relieving the railways of the 





in a position similar to that of a road trans- 
port operator. Thereby the Government 
would be given an interest in and increased 
control of the railways, finance would be 
more easily obtained for carrying out those 
great projected plans of railway improve- 
ment that are mentioned in “ Britis) 
Railways and the Future,” and the correla- 
tion of road and rail charges would be 
facilitated. 

To debate the case for and against nationali- 
sation here is unnecessary. The two memo. 
randa to which we have referred marsha! 
the arguments into a formidable array of 
objections. The railways combine with road 
interests, equally threatened by the Govern- 
ment’s expressed intention to nationalise 
inland transport, in demanding a public 
inquiry at which the advantages and dis- 
advantages of that policy could be dis- 
passionately reviewed. What the com- 
munity requires is efficient, economical, 
co-ordinated inland transport. We see no 
reason to believe that it can be obtained only 
through public ownership. Left to them- 
selves, the transport organisations have 
evolved a co-ordinated scheme potentially 
satisfactory to themselves and their users. 
They should, we hold, be allowed, if 
further changes should prove necessary on 
grounds of efficiency and convenience, 
to continue that satisfactory evolution 
into the future. The policy of nationali- 
sation poses numerous problems for solu- 
tion, and, more particularly for road 
transport, there is little practical experience 
to act as a guide in solving them. It cuts 
right across the cautious evolutionary pro- 
gress so far followed. Why make a big and 
hazardous change when a smaller one pro- 
mises to provide a transport system just as 
efficient and economical ? 


The “Closed Shop” Issue 

A “CLOSED ”’ shop used to mean one in 
which no non-union labour was employed. 
But the issue debated in Parliament last 
Monday was rather different. It related to 
the right of unions and employers to specify 
to which union employees should belong, 
and was based, of course, upon the recent 
decision of the L.P.T.B. to recognise only one 
union, the T.G.W.U., and to insist upon all 
its employees joining that union. Members 
of another smaller, rival, union not affiliated 
to the T.U.C. were thus required either to 
transfer their allegiance or lose their employ- 
ment. Unfortunately, the ground chosen for 
the debate lay in a single amendment to 
proposed fair wages clauses in Government 
contracts, which in other respects had the 
full general approval of the House, and the 
rules of the House did not permit the ensuing 
discussion to range as widely over the field 
as the importance of a subject affecting the 
individual liberty of the working man really 
required. Government spokesmen conse- 
quently found it easy to evade the issue and 
to maintain a neutral attitude, which, 
though not fully pleasing either party, at 
least successfully avoided offering any affront 
to the unions. 
The issue thus raised and insufficiently 
discussed is made the less easy to resolve in 
that employers are placed in an embarrassing 
position. For whilst the issue of personal 
liberty is clearly involved, on practical utili- 
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employers should not have to negotiate con- 
ditions of employment, hours of work and 
other matters with more than a minimum 
number of unions. The existence of other 
unions, representative of the same types of 
labour and only too probably jealous of their 
rivals, would very much complicate the 
working of that machinery of conciliation 
that has been evolved in the course of years. 
It would necessarily also make doubtful 
any guarantee from the labour side that the 
terms of an agreement would be honoured. 
Employers are thus in a position to feel, even 
though they do not approve, the full force 
of an argument that it is now open to the 
T.U.C. to raise. For by a simple extension 
of the principle adopted by the L.P.T.B. and 
the T.G.W.U., it might be made a condition 
of all employment that the employee should 
join a specified union affiliated to the T.U.C. 
and not be permitted to select any union at 
his own choice. Thereby the growth of new 
unions independent of the Congress and 
competing with those affiliated to it would be 
prevented. It is that possibility that makes 
nonsense of Mr. Isaacs’ claim in the debate 
that for settling inter-union disputes there is 
no finer tribunal in the world than the trade 
union movement itself, acting through the 
disputes committee of the T.U.C. For though 
we can agree with Mr. Isaacs that such dis- 
putes are better settled by such a committee 
than “ by fighting them out on an employer’s 
premises,’’ what would be the position of a 
non-affiliated rival union judged by such a 
tribunal ? The fundamental fact at issue is 
the right of workers dissatisfied with estab- 
lished unions to set up or to join new bodies 
with differing objects or differing political 
opinions, however inconvenient or disruptive 
their actions may seem to employers or to the 
official trade union movement. 

Undoubtedly, in our view, it is undesirable 
that rival unions representative of the same 
classes of workers should exist. But we do 
not believe that mere undesirability is neces- 
sarily a justification for the use of force as a 
means of prevention. We repeat again the 
view expressed on this page at the time when 
the agreement between the L.P.T.B. and the 
T.G.W.U. was published that force is capable 
only of providing a temporary solution to 
such a problem. It is a laudable desire on 
the part of every union that it shall grow to 
have the full support of every eligible man in 
the shops concerned. For besides strengthen- 
ing the union’s case in any negotiation, full 
support provides, too, a more secure guar- 
antee that any agreements reached with 
employers will be honoured by the whole of 
the labour force. But to force unwilling 
workers to become members is not, we hold, 
a preferable way of achieving one hundred 
per cent representation. It can but lead to 
the formation within the union of a recal- 
citrant and aggrieved minority, a source of 
weakness to the union rather than of strength. 
Surely the better policy is to seek to persuade 
unwilling workers of the advantages of 
membership of an affiliated union or so to 
modify its policies and its methods that their 
objections are overcome. The trade union 
system is already strained by the actions of 
malcontents amongst its membership, a 
fact clearly revealed by the continuance of 
unofficial strikes undertaken in defiance of 
union advice. To bring further malcontents 
within the fold would only be to expose it 





to further wracking. Thus, quite apart from 
that idealistic appeal for the preservation of 
individual liberty which many feel to have 
been affronted by the L.P.T.B. and the 
T.G.W.U. agreement, the policy of persua- 
sion rather than of force has behind it, we 
believe, the support of reason. 








Obituary 





JAMES CLAYTON 


LocoMOTIVE engineers will learn with deep 
regret of the sudden death on Saturday, 
October 12th, at his home, 10, Montana 
Road, Wimbledon, S.W.20, of Mr. James 
Clayton, a locomotive engineer who for many 
years was closely connected with Southern 
Railway developments. Mr. Clayton served 
his apprenticeship with Beyer, Peacock and 
Co., Ltd., of Manchester. After going through 
the shops and drawing-office, he studied at 
the Municipal School of Technology and 
Owens College, Manchester. 

In 1899 he joined the technical staff of the 
South-Eastern and Chatham Railway Com- 
pany as a locomotive draughtsman and rose 
to the position of chief inspector of materials 
and new locomotives. Joining the Motor 
Manufacturing Company, Ltd., of Coventry, 
in 1903, Mr. Clayton became chief draughts- 
man and then assistant works manager. In 
1905 he was appointed to the staff of the 
Midland Railway Company at Derby, and 
was given charge of the investigation and 
casualty section of the locomotive running 
department. From 1907 until 1914 he was 
chief assistant in the drawing-office of the 
Midland Railway at Derby. 

In an article published in THE ENGINEER 
of March, 1936, on “‘ Links in the History of 
the Locomotive,” he gave an interesting 
account of the design and construction of 
the Paget multi-cylinder locomotive con- 
structed at Derby in 1908, with rotary dis- 
tribution valves. It ran well and steadily 
at all speeds up to and over 80 m.p.h. 

In 1914 Mr. Clayton returned to the South- 
Eastern and Chatham Railway Company at 
the Ashford works as chief locomotive 
draughtsman. At the end of the 1914-18 
war he was awarded the M.B.E. for his 
services to the nation in connection with 
locomotive design and construction. From 
1919 to 1923 he was personal assistant to the 
late Mr. R. E. L. Maunsell, who, we may 
recall, was at that time the chief mechanical 
engineer of the Southern Railway Company. 
In 1938 Mr. Clayton retired. 

Mr. Clayton was a Past, Vice-President of 
the Institution of Locomotive Engineers 
and a Past-President of the Locomotive and 
Carriage Institution, and a valued member 
of the Institution of Mechanical Engineers. 
On his retirement from the Southern Railway 
Company’s service, Mr. Maunsell paid a high 
tribute to his sterling qualities, and said that 
he had never had a more loyal assistant. 





PROFESSOR ERNEST HORACE LAMB 


By the death of Professor Ernest Horace 
Lamb, which occurred suddenly at his home, 
1, Cranmer Road, Cambridge, on Saturday 
last, October 12th, the University of London 
has lost a distinguished Professor of Engineer- 
ing. He was created Emeritus Professor of 
Civil and Mechanical Engineering at Queen 
Mary’s College, London, during the present 
year. He died in his sixty-eighth year. 

He was the eldest son of the late Professor 
Horace Lamb, F.R.S., and was born in 





Adelaide, South Australia. He came to 
Manchester and attended the Manchester 
Grammar School and afterwards continued 
his scientific and technical studies at Owen’s 
College, Manchester, which at a later date 
became the Victoria University. In 1899 
he graduated B.Sc. with First-Class Honours 
in Engineering. He was the recipient of 
Ashbury’s Engineering Scholarship and a 
University Scholarship. Later he obtained 
his M.Sc. and D.Sc. degrees. From 1899 to 
1901 he was an apprentice with Mather and 
Platt, Ltd., and for the next two years he 
worked in the drawing-office on the design 
of large gas engines. From 1903 until 1913 
he was scientific adviser and supervisor of 
pupils with W. H. Allen, Sons and Co., Ltd., 
at Bedford. 

In 1913 he was appointed University Pro- 
fessor of Civil and Mechanical Engineering 
at East London College, the University of 
London, which became Queen Mary’s College 
in 1934. In the 1914-18 war he served with 
distinction. From 1917 until 1919 he had 
charge of the Technical Experimental Section 
at H.M:S. ‘“‘ Gunwharf,” Portsmouth, and was 
engaged upon special designs for naval 
mining appliances. On his return to London 
in 1919 his first task was to reorganise the 
civil and mechanical engineering courses at 
East London College. 

Professor Lamb was an able mathematician 
and a physicist, and he was a frequent con- 
tributor to scientific transactions and the 
technical Press. He was an associate 
member of the Institution of Civil Engineers 
and a member of the Institution of Mechanical 
Engineers. He contributed many papers to 
institutions and the Press. 

During his long academic career, Professor 
Lamb served on many university committees. 
He was Dean of the Faculty of Engineering 
from 1927 to 1929, and represented the 
Faculty on the Senate from 1929 to 1934. 
He also served on the Academic Council. 
He was Vice-Principal of Queen Mary’s 
College up to the time of his retirement in 
1945. He did valuable work as Chairman of 
the Agricultural Machinery Committee of 
the Ministry of Agriculture and Fisheries 
from 1937 to 1943. In September, 1939, 
with the beginning of the war, the College 
was transferred to Cambridge, and it only 
returned in June, 1945. Professor Lamb 
continued to live in Cambridge. For some 
years he suffered from ill-health, but in no 
way did he allow it to hold him back from 
his many-sided activities. He will long be 
remembered as an engineer of wide culture, 
unassuming in his manner, but with a 
brilliant mind and a warm sense of humour, 
which endeared him to a wide circle of 
colleagues and friends and to many genera- 
tions of engineering students. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





ADVERTISEMENTS 


Str,—I fear I can no longer resist the urge 
to take part in the most interesting discussion 
in your columns on technical advertising. 

The views so far put forward by your contri- 
butors are, in many respects, perfectly correct. 
It is only when they reach the limits of their 
own particular fields that they appear to draw 
inaccurate or incomplete conclusions from their 
observations. 

There is not the least doubt that Mr. Tripp is 
right (from an engineering viewpoint) in draw- 
ing attention to the advertising incongruities 
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listed in his letter of August 30th. Where he 
seems to err, however, according to my view, is 
that he does not admit the value of some relief 
—however small—from the ceaseless round of 
technicalities which make up the life of an 
engineer. It was not so long ago, I recall, that 
at a very well-attended meeting of engineers the 
view was put forward that one of the prime 
causes of the lack of social and political power 
in their hands was that they were so limited 
in their ability to write and speak ; they could, 
in fact, “‘ only think and talk about nuts and 
bolts.”” Now that is not absolutely true, but it 
is very nearly true, and I must say I think it 
lies extremely close to the root of Mr. Tripp’s 
argument. 

Shortly, then, engineers ought to be able to 
appreciate a little ‘‘ leavening” in technical 
advertising, and I think it will be a good sign 
for the engineering profession as a whole when 
all its members can understand and appreciate 
an advertisement which indirect in its 
approach and may even contain an element of 
humour, real artistic ability (as opposed to mere 
first-class technical retouching), or even good 
English ! 

That does not, however, condone some of the 
monstrosities which occasionally pass as Press 
advertisements. The plain truth is that during 
the war years many engineering firms made 
changes in their publicity arrangements (for one 
reason or another), and either placed their work 


is 


it is but a question of time before an entirely 
new variety of engineer, skilled in all the arts 
of publicity, becomes a well-recognised and 
integral part of that vast structure which is our 
profession of to-day. In the meantime, 
however, all of us—engineers and advertising 
men alike—have to learn the unpleasant truth 
that ‘‘ growing pains ”’ really do hurt ! 
Horace R, Hocktey. 
London, W.1, October 7th. 


CONDENSING BY COMPRESSION : 
A LOCOMOTIVE EXPERIMENT 


Str,—The recent articles in your issues of 
September 6th, 13th and 20th under the above 
title are of considerable interest, but a number 
of points would appear to call for some comment. 

On page 202 the author states that ‘‘ feed 
entered the boiler at a temperature correspond- 
ing to that of the exhaust pressure,”’ and the 
feed temperature given in Table II, page 203, 
is in accord with this statement. But this 
would surely imply condensation of the whole of 
the exhaust steam from the engine—or, in other 
words, an engine working on the Rankine cycle. 
Consideration of the ideal cycle on the T—9 
diagram shows at once that compression of a 
steam-water mixture results in a rise in tem- 





perature ; if (for an exhaust pressure of 20 1b 











TABLE I 
x, x’ =dryness fraction; I, 1’= total heat of steam ; heat quantities in B.Th.U, per lb. 
pacar — ae caer niece caer sano - 
p=20 lb persq. in. | | p=166 lb per sq. in. | 
abs. T=228° F. abs. T=366-5°F. | Work of Heat to 
—=—— _| — a ideal com.| be added 
x | I 7 | x I ~ in boiler. 
0-4 580-2 0-8941 0-359 646-5 66-3 549-2 
0-3 484-2 0-7545 0-224 531-0 46-8 664-7 Pressure and temp. at which 
0-2 388-2 0-6148 0-008 414-5 26-3 781-2 condensation complete. 
0-15 340-2 0-5450 0-02 356-2 16-0 839-5 — a 
0-135 325-3 0-5241 0 | 339-1 13-8 856-6 | p/lb/sq. in. abs T° F. 
— —— es ———— — = —— 
0-10 292-2 0-4752 | — 299-2 7-0 896-5 101 | 328-5 
0-08 272-6 0-4473 277-4 4-8 918-3 75 307-6 
0-05 244-2 0-4054 246-1 1-9 949-6 47 277 
0-04 234-5 0-3914 | 236-0 1-5 959-7 40 267 
0-03 225-2 0-3775 - | 226-2 1-0 969-5 34 257-6 
| 





























in the hands of advertising agents or employed 
‘* a proper man ”’ on their staff to fulfil a similar 
function. Now this is the point at which all the 
trouble really begins, for the vast majority of 
the personnel skilled in publicity work (either 
in the advertising agencies or on firms’ staffs) 
are non-technical men (from an engineering 
standpoint), and therefore have only a very hazy 
idea of even the common terms used in that 
branch of industry. This is, of course, where Mr. 
Simons is so accurate in his remarks, but Mr. 
Watson, though fully aware of the results, has 
doubtless drawn an inaccurate conclusion by 
suggesting that the advertisements are not 
intended for engineers. They are, of course, 
but the peculiar results arise from the reason I 
have referred to above. 

Where is it all leading us, I wonder ? 

My own personal view is that two very 
definite developments are even now in progress : 

(1) The engineer is tending to become 
rather more fully educated (in the general 
sense) and therefore better equipped men- 
tally to appreciate some of the less obvious 
turns in English phraseology and in artistic 
presentation. 

(2) Advertising men are beginning to realise 
that for ‘‘lay’’ members of their staffs to 
attempt to deal with highly technical matters 
is a somewhat dangerous business, and that 
there comes a point at which lack of funda- 
mental knowledge can no longer be made up 
by a ‘‘catchy ”’ piece of irrelevant copy or 
artwork. 

These two apparently irreconcilable points of 





view can and will be made to coincide, and 


per square inch absolute) the process of con- 
densation is stopped when the dryness fraction 
is 0-135 adiabatic compression to 166 lb per 
square inch absolute will just produce conden- 
sation of the remaining steam in the mixture, 
and the water will be at boiler temperature. 
These conditions, in fact, are those correspond- 
ing to the Carnot cycle. If condensation is 
allowed to proceed beyond this figure compres- 
sion of the mixture will result in total condensa- 
tion at a lower pressure and temperature than 
the boiler pressure and thereafter the “ com- 
pressor ’’ will function purely as a liquid feed 
pump. 

Table I above gives the calculated perform- 
ance of the ideal cycle with upper and lower 
pressures as quoted above (which are suffi- 
ciently close to those in the stationary plant 
referred to by the author not to invalidate any 
conclusions drawn from the analysis and com- 
parison with the author’s figures). The author 
does not give the condition of steam from the 
boiler, but an examination of the test results 
suggests that it was saturated, and this has 
been assumed to be the case in the calculations 
on which Table I is based. 

It will be seen at once that the power required 
by the compressor is an appreciable percentage 
of that developed in the engine—for which the 
adiabatic heat drop is 157-5 B.Th.U. per lb— 
until the moist steam entering the compressor 
has a dryness fraction below 5 per cent. Even 
at this figure there is a theoretical rise in tem- 
perature on compression of nearly 50 deg. Fah., 
and it seems clear therefore that the dryness 


the actual installation was less than this figure 
—probably not more than 2-3 per cent. 

Under such conditions, very little improve. 
ment in efficiency or saving in heat load jg 
possible compared with what can be achieved 
by the Rankine cycle. Calculation—again on 
the ideal cycle—shows that for 5 per cent dry. 
ness in the steam to the compressor the saving 
in heat load (as measured by the heat to be 
added in the boiler) is under 4 per cent, and 
for 3 per cent dryness fraction is approximately 
2} per cent, taking the Rankine cycle as a 
basis ; in practice, the potential saving would 
be even less. 

Obviously the system described by 
author will show a greater potential saving if 
the feed to the boiler is cold, but this saving is 
hardly any more than could be achieved hy 
following the simple Rankine cycle. ; 

S. LaBrow. 

Stockton-on-Tees, October I 1th. 


the 


BRITISH MACHINE TOOLS 


Str,—The writer was very glad to see that 
Sir Frank Smith’s references to the vital 
importance of machine tools (your 
September 27th) also received a good deal 
of publicity in the daily Press. It must 
encouraging to the British machine 
industry when an independent voice of Sir 
Frank’s authority states publicly the tremend- 
ous results that have followed the impact of 
the machine tool upon industry generally. 
When Sir Frank says that the payment of good 


issue, 


be 


tool 





wages and at the same time the production of 
cheap goods of excellent quality can only be 
achieved by machine tools, he undoubtedly 
means to infer that the machine tool maker can 
contribute to the country’s prosperity to an 
extent that is given to hardly any other 
industry. 

Many people, including high Government 
officials, who should know better, still group 
machine tools as just one of the multitude of 
branches of modern engineering, and the 
machine tool industry itself must be blamed if 
the views expressed by Sir Frank are not more 
widely held. Members of the Government have 
stated that British industry is now well equipped 
with productive plant, because of the huge 
installation of machine tools for war work. Sir 
Frank’s urging to a continual improvement in 
machine tools scouts such complacency, and he 
is undoubtedly right when he says it is no good 
waiting for a demand; machine tool makers 
must create new demands by producing still 
better machines. In the past machine tools 
have been referred to as the ‘“ Cinderella ’’ of 
industry. If the present practice of measuring 
the country’s machine tool strength by the 
yardstick of numbers in use continues, they may 
degenerate to ‘* Ugly Sisters.” 

Some important engineering works in this 
country are starting “‘five-year’’ plans for 
machine tools. They argue that during any 
five-year period machine tool makers should be 
able to offer something more productive, but in 
any case they say that if used to capacity their 
machines will be of no more than scrap value 
in five years. Whether replacements then come 
from the British machine tool makers or have to 
be imported, depends on the British maker. 
There was one other point in Sir Frank’s 
remarks which shows his insight into this little- 
apprehended subject. He refers to ‘‘ mechan- 
isms ’’ receiving far too little attention in our 
technical institutions and universities. One 
has only to examine many British and imported 
machine tools—in fact, much other machinery 
—to see that designers often show barely a 
nodding acquaintance with the principles of 
kinematics. Even when ‘machine tools ” 
forms one of the subjects of the engineering 





fraction of the steam fed to the compressor in 





course, ‘‘ mechanism” gets scant attention. 
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There is a great scarcity of books on the subject 
and before Dunkerley produced his, early in 
this century, the necessary information had not 
been properly collated. There have since been 
very few useful additions in the way of text- 
books, but even after Dunkerley’s book was 
published there was no excuse for any sketchy 
treatment of ‘‘ mechanism” as a subject in 
general engineering training, and particularly 
in the training of machine tool designers and 
draughtsmen. 

Perhaps now that Sir Frank Smith has 
publicly mentioned what ought to have been 
general knowledge for some time past, the 
machine tool industry will be more conscious, 
and therefore less modest and inarticulate, 
about its importance in the country’s economy. 

R. WHIBLEY. 

Wilmslow, Cheshire, October 11th. 

REMUNERATION OF ENGINEERS 

Srr,—The recent letters commenting on 
the present trends in technical advertising 
have been of unusual interest. In particular, 
Mr. Newhouse, with his forthright statements, 
has hit the nail on the head. In support of 
his points about remuneration, [ will relate 
my recent experience, whilst hunting for a new 
job. 

One employer was prepared to engage 
technical service engineers, under the age of 
30 and holding either A.M.I.Mech.E. or 
A.M.LE.E., at a starting salary of £350 per 
annum. As most engineers know (and also 
most industrial employers), the salary of an 
ordinary draughtsman, as agreed between the 
A.E.8.D. and employers, is £6 10s. plus 
£1 9s. 6d. per week, or nearly £416 per annum, 
at the age of 25 upwards. 

It appears, therefore, that some firms are 
trying to secure qualified engineers at a lower 
price than that paid for drawing-board staff ! 
I would suggest that such a paradox is ren- 
dered possible by the fact that most professional 
engineers are not protected by any body 
of sufficient strength to get proper salaries 
agreed upon comparable with the very effec- 
tive work of the A.E.S.D. for draughtsmen. 

In my opinion, no firm should be allowed 
to engage engineers (age 25 years and over) 
holding B.Sc. (Eng.), A.M.I.C.E., A.M.I. 
Mech.E., A.M.J.E.E., or graduates of institu- 
tions (with a pass in Section C of the respective 
exams.), at less than £450, inclusive salary, 
per annum. As this figure is well above the 
£416 paid to draughtsmen, there would be 
an objective purpose in qualifying as a pro- 
fessional] engineer. 

In England, tradition dies hard, but T am 
convinced that if professional engineers do 
not change their traditional attitude regarding 
remuneration, the profession will not continue 
to attract enough ex-public and secondary 
schoolboys. 

When I left a secondary school, in 1935, 
my colJeagues turned to Banking, the Services, 
Law, Insurance and a few went into executive 
grades of the Civil Service. It was generally 
accepted that there was ‘‘ no money in engineer- 
ing,”’ although one or two, like myself, ventured 
the risk. 

Like doctors, dentists and architects, we, 
as engineers, must unite and enforce registra- 
tion of all qualified engineers; it should be 
made illegal for any person to describe himself 
as an ‘‘ engineer,” if he has not qualified by 
examination or a treatise. 

The bluntness of my letter is dictated largely 
by the urgency of the changes which are long 
overdue, if our achievements in engineering 
are to continue to compare favourably with 
those in certain other countries. 

For obvious reasons, I sign myself 

London, N.W.11, G.I.Mec#.E. 

September 30th, 1946. 


HE public supply of electricity in this 

country is now given by the following 
authorised undertakers: the Central Elec- 
tricity Board, the North of Scotland Hydro- 
Electric Board, 365 local authorities, 169 
distribution companies, 26 power companies, 
5 Joint Boards, and 3 Joint Electricity 
Authorities; a total of 570. The capital 
expenditure of the electricity supply industry 
is round about £800 million. 

The growth of the industry has been 
very striking. In 1920-21, the year follow- 
ing the appointment of the Electricity 
Commissioners, the kWh generated and 
purchased totalled 4364 million. In 1944 
it was 38,363 million. During the same 
period the average price has fallen from 
about 24d. per kWh to just over a ld. 
Electricity must be one of few commodities 
that is generally cheaper today than it 
was twenty years ago. 

There is no world standard pattern for 
the regulation and control of public elec- 
tricity supply. A few years ago I had 
occasion to look into the question of how 
electricity supply is provided in a number of 
other countries, and it may be of interest 
to you if I summarise very briefly some 
aspects of the problem in those countries. 

National statistics relating to electricity 
supply are not kept on a common basis, 
and the conditions are so vastly different in 
different countries that the greatest caution 
is needed when making comparisons. With 
this note of warning, the following Table 
was prepared to show the kWh output 
(generated and purchased) in Great Britain 
and ten other countries, and the kWh 
output per head of population in 1937. 


TABLE I 
Electricity kWh output in 1937. 

















Country | Population | kWh output | kWh per 

| (millions) (millions) head 
Canada saa.) tea 10-376 27,687 2668 
United States ...| 131-669 118,595 900 
Sweden ae. ted 6-266 5,240 836 
Germany ... . 67-0 47,737 712 
Great Britain 46-0 22,900 500 
France... .. aan 42-0 18,162 433 
Japan... . 73-0 26,633 365 
Italy } 45-0 14,960 332 
Belgium tea coat 8-275 2,645 320 
Holland... ...| 8-64 2,208 256 
Russia Rakai | 170-467 37,4407 220 





+Estimated from 1935 and includes the output from 
industrial stations representing about ¢ of the total. 


CANADA 


Legislation governing the development of 
Canadian water power has had primarily 
in view the production of low cost power as 
an effective instrument in promoting the 
development of industry and the comfort 
and wellbeing of the population. The 
results have been remarkable. The huge 
Canadian output is largely due to the exis- 
tence of very extensive and conveniently 
placed water power resources, which have 
been developed at low cost. More than 
97 per cent of Canadian power is generated 
from water. 

The very cheap Canadian hydro power 
has resulted in large electricity-consuming 
industries being established in that country. 
Metal smelting and refining account for 
some 30 per cent and pulp and paper 16 
per cent of the total energy consumed. A 
consumption of 31,767-7 million kWh by 


*Abstract. Presidential Address, the Association of 








Supervising Electrical Engineers. 











Electricity Supply at Home and Abroad’ 


By H. NIMMO, M. Inst. C.E., M.I-E.E., M.I. Mech. E. 


55,079 power consumers in 1944 gives some 
idea of the magnitude of Canadian power 
demands. The high consumption in Canada 
does not mean that every household has a 
supply of electricity. Far from it, there 
are many rural territories without a supply, 
but the provincial governments are taking 
active steps to extend supplies to the more 
sparsely populated areas and would like to 
buy some of the equipment in this country. 
In nearly every province in Canada 
electricity commissions with supervisory, 
regulatory and executive powers have been 
set up and some own and operate generating 
stations, transmission and distribution sys- 
tems. In Ontario distribution is almost 
entirely in the hands of municipal under- 
takers, who receive their supply from the 
Ontario Hydro-Electric Power Commission 
—the largest organisation of its kind. In 
the neighbouring province of Quebec, with 
more than half the total Canadian output, 
private company enterprise predominates. 


U.S.A. AND SWEDEN 


The electricity supply industry in the 
U.S.A. is largely privately owned but the 
Federal plus Municipal share of the kWh 
output is nearly 20 per cent of the total. 

The privately owned section of the industry 
is subject to regulation by two Federal 
Commissions (the Federal Power Commission 
and the Securities and Exchange Commis- 
sion), forty-eight State public service com- 
missions and, to a lesser extent, by local 
municipal bodies. The Federal Power Com- 
mission, which consists of a chairman and 
four members, gets its instructions direct 
from the President and reports direct to 
Congress. The high electricity consumption 
per head in the U.S.A. may to some extent 
be accounted for by the low average selling 
price for power, the high degree of indus- 
trialisation, very extensive mechanisation, 
a very generous scale of lighting and the 
activities of the Rural Electrification Admin- 
istration (R.E.A.) and other related bodies. 
About one-third of the output is obtained 
from hydro stations. 

Like the U.S.A., Sweden is a highly 
industrialised country and possesses abun- 
dant water power resources, though, unlike 
Canada, the principal sources of power are 
some 500 miles from the main centres of 
consumption. Transmission at 220 kV 
is consequently a major problem and they 
are now experimenting with D.C. transmis- 
sion. The Swedes take pride in their system, 
which allows for free competition between 
the State, the municipalities and the com- 
panies, but the two largest companies are 
of the mixed ownership type—one of them is 
controlled by six municipalities, holding 51 
per cent of the shares. The Royal Board of 
Waterfalls, which is mainly a generation and 
transmission organisation, is the largest 
undertaking in the country. 


GERMANY 


In Germany, at the beginning of the war, 
there were 9000 odd electricity supply 
undertakings and energetic measures were 
in process of being taken to reduce the 
number to something like 50—even large 
municipalities were not to be spared. The 
mixed company system, representing over 
one third of the total German output with 
joint company and municipal ownership, 
had made remarkable progress and the 
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largest electricity supply undertaking in 
Europe—the Rheinisch-Westphalische Elec- 
tricitatswerke (R.W.E.), with an output of 
4717-8 million kWh in 1937, is the most 
striking example of this type of company. 
The capital of these mixed companies was 
usually divided equally between the muni- 
cipalities and the private holders or slightly 
in favour of the former. In this way the 
difficulty of private versus public ownership 
had to some extent been removed, leaving 
development to proceed unobstructed, while 
the authorities had the added advantage of 
being able to utilise the experience of private 
industry in companies which were placed 
on an equal footing with public undertakings. 

The development of large electro-chemical, 
electro-metallurgical industries and a con- 
siderable range of synthetic processes, all 
requiring large blocks of power, explains 
to a large extent the higher pre-war con- 
sumption in Germany compared with this 
country. About 14 per cent of the output 
was obtained from water power. 





OTHER COUNTRIES 


You will observe that the kWh output in 
France was below that of this country, 
though approximately half the French out- 
put is produced at hydro-stations. Trans- 
mission at 220 kV has been operating for 
many years, and they are now experiment- 
ing with a 400 kV line. In France, until 
June Ist, 1946, electricity supply was almost 
entirely in the hands of private companies, 
but on the date mentioned the Government 
nationalised the industry and they are now 
building up the national organisation. Dur- 
ing a recent visit to Paris it was interesting | ~ 
to be told by engineers in the new organisa- 
tion that they were doing their utmost to 
save the industry from control by the Ministry 
of Finance—the French Treasury—which 
they feared might be very hampering. 
Distribution is to be regionalised but details 
have not been worked out. 

In Japan, the electricity supply industry 
was almost entirely company owned. An 
interesting pre-war development was the 
formation of the Japan Electric Generation 
and Transmission Company, a Government 
controlled concern, set up in 1939 to take over 
the generating stations and main transmis- 
sion systems of thirty-three companies. Dis- 
tribution was to remain with the companies. 
Japan, too, is very favourably placed as 
regards water power, and in 1937 over 80 
per cent of the kWh output was generated 
from water. 

In Italy, electricity supply was in the hands 
of private companies to the extent of over 
90 per cent. The Italian Government left 
electricity supply development to private 
initiative, retaining the right to intervene 
solely in the event of a private undertaking 
being unable or unwilling or incapable of 
developing its electrification programme in a 
manner compatible with the general welfare. 
There were in 1937 eight separate electricty 
distribution groups or systems fed in the 
main from hydro stations in the Alps. 
Water power provided over 96 per cent of 
the total output. 

In Belgium, generation and transmission 
was mainly in the hands of private companies, 
but an ‘interesting development has arisen 
in Belgium. I refer to the intercommunal 
companies formed for the purpose of holding 
the franchise (or concession) for the supply of 
electricity and controlling the operations 
of the distribution companies in the area 
of one or more municipal authorities. The 
intercommunal companies have a mixed 
ownership, with a municipal member as 
chairman and a company ‘man as vice- 


local constitution of the companies to pre- 
vent either party from using its majority 
to force the adoption of measures of which 
the other disagrees. 

In Holland, company owned undertakings 
have practically disappeared and the largest 
systems are municipal concerns. Six of 
the seven provinces have their own systems 
which, while publicly owned, have been 
given the legal form of a company to secure 
more supple operation. 

In 1937 Russia was the only country 
where the electricity supply industry was 
owned by the State. Distribution was 
regionalised under central control. Domestic 
electrification was deliberately discouraged 
pending the completion of industrial and 
strategic developments. 

In all the countries mentioned, except 
Belgium and Holland, water power has 
been an important factor. Some countries 
have been very favourably placed in this 
respect and this valuable natural resource 
has in some measure accounted for the high 
degree of electrical development. 


FURTHER COMPARISONS 


In 1944 the total number of kWh generated 
in Great Britain by authorised electricity 
supply undertakers by type of plant was :— 














TABLE I! 

Type of Plant | kWh Per cent 

millions of total 

Steam... 37,093 96-68 

Oil 45 0-12 

Gas Wine utah steed: eae; pate, kaen 3 0-O1 

Water . a 1,176 | 3°07 

De »structor, waste he vat, ete. 46 | 0-12 
Total 


7 38,363 | 100-00 





The above figures give an vdadioaiiie of 
the extent to which this country is dependent 
on coal for the production of power. It 
would clearly be to our advantage if all 
the potential water power sites capable of 
economic development were equipped with 
generating plant. 

The following Table III, relating to the 
public electricity supply systems of six 
countries, has been compiled on the basis of 





of compiling statistics and the different 


classifications used in these countries. The 
figures in this and subsequent Tables have 
been obtained from a very reliable source in 
each country, but even so I cannot guarantee 
that they are correct to the last unit. 


HyDR0-ELECTRIC DEVELOPMENT IN GREAT 
BRITAIN 
With the great advantages of water 


power, you may well ask why the whole of 
the water power resources of this country, 
which are capable of economic development, 
have not been utilised. The principal reasons 
for this are, firstly, cheap coal and, secondly, 
that until the passing of the Hydro- Electric 
Development (Scotland) Act, 1943, the 
opposition to any proposed hydro-electric 
development in this country was so stro: yg 
that enterprising people who wanted to 
build hydro-stations were to a large extent 
unable to obtain the necessary powers. 

In spite of this great difficulty, 57 water 
power stations have been built by authorised 
electricity supply undertakers, with a total 
installed capacity of about 350,000 kW 
less than 3 per cent of the total installed 
capacity of all the stations in the country. 

But in the decade just before the war the 
opponents of water power development put 
almost a complete stop to the building of 
hydro-stations. The British Oxygen Com. 
pany made three unsuccessful applications 
to Parliament for powers to develop the 
Caledonian Power Scheme for the manu- 
facture of calcium carbide. This comprised 
66,000 kW of plant estimated to deliver to 
the factory 320 million kWh per annum, 
at a cost of 0-1117d. per kWh. The second 
application of the Grampian Electricity 
Supply Company was, in 1941, actually 
passed by a Parliamentary Committee, but 
rejected by Parliament. These fruitless 
efforts to obtain authority to develop a 
part of the Scottish Water Power Resources 
cost the applicants a total sum of nearly 
£100,000. The national loss must be 
tremendous. 

Following the second rejection of the 
Glen Affric Scheme, the Hydro-Electric 





Development in Scotland Committee was 

















(estd.) 











TaB_e III 
eee ee — | ——_—— ae 
Gt. Britain} U.S.A. Canada Sweden France Switzerland 
1944 | 1944 1944 1944 1945 1944—5 
1. Population (millions) . - 46-9 131- 669 11-975 6-60 41 | 4:4 
2. No. of generating stations... 345 3,959 626 1,118(°43) 1,381 393 
3. MW installed Las 12,248 50,275 8,074 (kKVA)| 2,740('43) 9,330! | 2,050 
4. KWh generated (millions) 38,363 230,736 38,0133 | 12,417 18,523? 7,971° 
5. Generated from water (per cent) 3-07 32-3 97-64 97-0 | 55:0 | 99-74 
6. KWh sold (millions) ... 32,473 198,161 34,4463 | 10,469 | 15,800 6.0857 
7. KWhsold per head of population 692 | 1,505 2,893 | 1,586 385 1,382 
8. KWh sold, domestic, shops, | 
offices, &c. (millions) ce 11,223 | 64,476 4,464 2,017 34008 | 1,4008 
9. KWh sold, domestic, shops, } | 
offices, &c., ee head of A sie ae 
lation... . 229 | 489 | 373 | 83 3208 
10. Total No. of consumers } | 
(thousands) 11,201 | 33,048 | 2,238 | 2,000 | 13,3095 1,004 
11. Total No. of Electricity Supply} | 
Undertakers 570 | 3,560 865 | 900 | 1,400 1,222 


| 
| 
J 





1Including waste heat stations. 

2 Includes 350 million from waste heat stations and 600 
3 Excludes 2585 million exported to U.S.A. 

4 Includes all Jow voltage supplies only. 

5 Approximate number of consumers in France. 


7 Excludes 884 million exported. 


1944 figures (1945 for France) to show the 
kWh generated and sold; the percentage 
of the total generated from water ; the total 
kWh sold per head of population, and the 
kWh sold per head for domestic purposes, 
shops, offices, &c. Here again some allow- 





chairman, and provisions are made in the 


ance must be made for the different methods 


million imported, 


6 Includes 288 million generated at consumers own stations and excludes 55 million imported. 


8 Residential, including street lighting but excluding hotels, hospitals, &c. 


set up under the Chairmanship of Lord 
Cooper to consider the whole question. 
The excellent Cooper Committee Report 
recommended the creation of a Hydro- 
Electric Board in North Scotland and the 
Hydro-Electric Development (Scotland) Act, 
1943, followed. The proposals embodied in 
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this Report must have owed much to the 
fact that its members included Lord Weir 
and Mr. James Williamson, and to the 
evidence received from witnesses of such 
specialised experience and skill as Sir 
William Halcrow, Mr. A. E. McColl, and Mr. 
Ian Murray. The North of Scotland Hydro- 
Electric Board was duly set up to initiate 
and undertake development of all further 
means of generation of electricity by water 
power within the area. It is the duty of the 
Board to supply electricity (1) to ordinary 
consumers outside the areas of authorised 
distributors ; (2) to authorised undertakers 
within the Board’s area ; (3) to large power 
users under certain conditions, and (4) to 
the Central Electricity Board. Soon after 
its appointment, the North of Scotland 
Hydro-Electric Board prepared a develop- 
ment scheme showing the water power 
resources which they propose to utilise for 
generating electricity. This was approved 
by the Electricity Commissioners and con- 
firmed by the Secretary of State for Scotland. 
Constructional schemes and _ distribution 
schemes are likewise subject to similar 
approval and confirmation. Constructional 
schemes also require the approval of Parlia- 
ment. The Board’s operations are subject 
to a number of other approvals by the Elec- 
tricity Commissioners. All the indications 
are that the orderly development of the 
water power resources of North Scotland is 
now assured. 

As regards the potential water power 
resources of this country, the Cooper Com- 
mittee estimated the output from sites in 
North Scotland at 4000 million kWh per 
annum. The North of Scotland Hydro- 
Electric Board have estimated an annual 
average output of 6274 million kWh. As 
further surveys are carried out I believe the 
potential output will be found to be con- 
siderably greater and for the whole of Scot- 
land may exceed 10,000 million kWh. The 
following Table IV shows separately the 
kWh generated in 1944 from water in Scot- 
land, England and Wales, and my estimate 
of the annual kWh that could be produced in 
the three countries in, say, 1966. Some sites 
may at present be too costly to equip and 
future development will be governed to some 
extent by the price of coal. 


TasBLe IV 





Estimated 
kWh in 1966 
(millions) 


! 
| Actual kWh 
in 1944 
| (millions) 
Scotland a ee ee 1064 
OS ee ae 15 
Wales ee ee “4 97 


1176 11,000 


Total ... 


On the assumption that the above estimate 
is reasonably accurate, the full develop- 
ment of the water power resources of this 
country might save a further 6 million tons 
of coal per annum. The North of Scotland 
Hydro-Electric Board are developing the 
water power sites in North Scotland as 
quickly as the supply of labour, tools. and 
materials will permit and the construction 
schemes now in hand will, when finished, 
double the present capacity of existing hydro- 
stations. Further constructional schemes are 
certain to follow in rapid succession, until all 
the economic sites have been developed. 

The small remaining undeveloped sites in 
England may not all be available for pro- 
ducing electricity. Several have already 
been earmarked by water engineers as 
suitable sources of domestic supply and the 
prospects of combined power and water 
supply schemes are very limited. Schemes 





undeveloped water power sites in North 
Wales, but here again domestic water 
requirements may upset calculations. As 
regards ability to carry out hydro-electric 
works, British engineers are second to none. 
They have been pioneers in the construction 
of water turbines from the earliest days 


TABLE 


would be fairer to the people who work in 
it to judge the industry on its war record 
and by present-day results. I believe that 
an impartial observer who compares the 
electricity service with other public utilities 
must come to the conclusion that, on the 





basis of value for money, electricity stands 


The average price of electricity in pence per kWh to consumers. 





Country 


Great Britain ... 
Canada 


U.S.A. aan i 
Sweden (1943) 
Switzerland 


V 
——- 
Exchange Domestic A 
Rate per Shops, Power Classes 
£ Offices, &c. | 
d. d. | d. 
1-558 0-803 | 1-066 
4-02 Dols. 1-04* 0-234 | 0-347 
1-287 
4-02 Dols. 1-86 0-58 0-99 
16-85 Kr. 1-7 0-55 0-93 
17-35 frs. 1-21 0-55 0-83 
0-275t | 
} 














* Domestic and Farms. 


and have built hydro-stations in a great 
many countries. 

You may say ‘“ what about the Severn 
Barrage scheme, with an estimated output 
of some 2200 million kWh and a possible 
saving in coal of nearly a million tons per 
annum ?’’ The conditions in the Severn 
estuary are very favourable for the produc- 
tion of power from the tide but the output 
would be intermittent and the same total 
capacity of thermal plant would still be 
necessary. This means that the cost of 
production from the Severn scheme (con- 
sisting mainly of capital charges) would have 
to be less than the running cost (exclusive 
of capital charges) of the thermal stations to 
make it worth while. If it were possible to 
forecast the price of coal over the next 50 
or 60 years the answer would be relatively 
easy. There is also the possibility that the 
development of atomic power plants may 
alter the basis of comparison. 


PRICE COMPARISON 
For the time being, this country is largely 
tied to coal for the production of electricity 
and as I have already indicated, it is difficult 
to compete as regards very cheap power 
with countries like Canada, Sweden and 
Switzerland, where the conditions under 
which electricity is produced are almost 
completely reversed. Nevertheless, in spite 
of this very serious handicap, the develop- 
ment of the electricity supply industry in 
Great Britain does not compare too badly 
with other countries. 
In the U.S.A., in 1944, with over 50 
million kW of generating plant and plenty 
of reserve capacity, the average coal con- 
sumption per kWh generated was 1-33 lb. 
Here, in the same year, there was (and still 
is) a very serious shortage of generating 
plant and quite a large percentage of old 
and inefficient plant had to be run to keep 
the supply going. The position was made 
more difficult by unsuitable coal, yet the 
average coal consumption per kWh generated 
was 1-416 lb. 
The average price per kWh sold to con- 
sumers in 1944 for the country as a whole was 
relatively low, as the above figures for 
Great Britain and four of the most pro- 
gressive countries—Canada, U.S.A., Sweden, 
and Switzerland—show (Table V). 
As previously indicated, comparisons with 
other countries must be made with the 
greatest caution, but, even so, after making 
allowances for the very different conditions 
and different price levels, I think consumers 
of electricity in Great Britain are, on the 
whole, very well served. Critics are apt 
to base their judgment on conditions that 





have been prepared for utilising the valuable 





+t Shops, Offices, etc. 


t Water Heating. 


high. But, like most industries (and most 
people), it is not perfect, and there is ample 
seope for initiative, enterprise, and hard 
work to improve it. 








Literature 


SHORT NOTICES 
The Story of British Railways. By Barrington 


Tatford. London, 1946. Sampson Low, 
Marston & Co., Ltd. Price 21s.—There 
is a perennial market for books about 


locomotives and railways Its supporters range 
from schoolboys who stand on bridges and num- 
ber off engines as they pass, to hoary-headed 
“railway fans’? who never forget their early 
love, have locomotive history at their fingers’ 
ends, and play with toy trains on parlour floors. 
This copiously illustrated volume by an author 
already well known to the cult, will appeal to 
both classes. Mr. Barrington Tatford offers us 
an argument for the publication of the present 
work, “the end of the European war and the 
close of the first twenty-one years’ existence of 
the railways of this island as the Big Four.” 
He might equally well have taken “ nationa- 
lisation ” or “ oil burning.” No argument was 
needed ;_ like the mistletoe, it may be a con- 
venience but is not a necessity. Those who 
love railways and steam locomotives in par- 
ticular, will welcome a book in large type with 
endless illustrations, a few in colours, which 
gives brief particulars about the growth of 
railways themselves and of their locomotives 
and rolling stock. Even the “advanced 
student ’’ will find it useful for handy reference 
to dates and summarised facts. 
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W.1. Price 6s. 
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By “ Engineer-in-Charge.”’ Manchester: Emmott 
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3. Price 3s. 6d. 


Aircraft Engines of the World. By Paul H. 
Wilkinson. London: Sir Isaac Pitman and Sons, 
Ltd., Pitman House, Parker Street, Kingsway, 
W.C.2. Price 45s. 

Homes for the People. By a Committee of the 


Association of Building Technicians. London: 
Paul Elek (Publishers), Ltd., Diamond House, 





existed 10, 15 or 20 years ago, whereas it 


36-38, Hatton Garden, E.C.1. Price 7s. 6d. 
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Visual Planning for Shop 
Lay-Out 


WHEN new plant is being laid down or 
existing machines rearranged in a factory the 
main considerations uppermost in a planner’s 
mind are the economic use of all available floor 
space in conjunction with strategic positioning 
of machines to obtain an efficient production 
flow. A common procedure when planning such 


machine lay-out is to make a scale plan of the 


floor space available and sketch in the outlines 
of the machines in their relevant positions. 
Alternatively cardboard plan outlines of the 
machines are cut, placed on the plan and moved 
around until what are considered suitable posi- 
tions are ascertained. Both of these methods 
have been uséd for many years and, although 
to a degree satisfactory, it is not infrequently 
the case that notwithstanding the plan outline 


In cases where the establishment consists of 
more than one storey the intervening floors are 
reproduced in “* Perspex ’’ with the floor joists, 
&c., made to true scale, attached. 

The photograph we reproduce illustrates a 
typical model lay-out for a small machine shop 
and, as will be seen, gives an excellent impression 
of the appearance of the shop in its final con- 
dition. In addition to models of machine tools, 
the firm also makes true scale replicas of any 
type of industrial or specialised plant for use in 
planning the lay-out of a process works. 








Farm Machinery Development 


AN announcement was made recently that 
arrangements had been completed by the Ford 





Motor Company, Ltd., Dagenham, and Ran- 
somes, Sims and Jef- 
feries, Ltd., Ipswich, for 











the joint production of 
agricultural implements 
designed to operate 
* with the Fordson Major 
hydraulic lift. 

The first of the im- 
plements to be produced 
under this arrangement 
is a mounted plough, 
demonstrations of 
which were given at 
Rainham, Essex, last 
week. The plough is of 
rigid frame construct- 
ion, of ,three-furrow 
design convertible to 
two-furrow, and can be 
supplied for ploughing 
widths of 10in or 12in. 
It is provided with the 
Ransomes ‘Epic’ semi- 
digger body, and a 








SCALE MODEL OF A SMALL MACHINE SHOP 


being quite correct, the third dimension— 
height—has brought about complications when 
actual installation is undertaken. For this 
reason Visual Planning Systems, Ltd., The 
Chantry, Headstone Lane, Hatch End, Middle- 
sex, has introduced a system of lay-out which 
takes into consideration the three dimensions— 
length, width and height—by the use of scale 
models of the actual machines and plant to be 
installed. 

This firm, after a considerable amount of 
investigation, decided to use a standard scale 
size of 1 in 32 for all its models and now stocks 
cast aluminium models of no less than 20,000 
machine tools, benches and other types of 
standardised plant common to the production 
machine shop. In addition, and to the same 
scale, model stanchions, pillars and structural 
components are made available in order that a 
complete lay-out of a shop with all its essential 
details may bearranged. Each model machine 
is made to comply exactly to the dimensions of 
the original and includes all of its main design 
features. 

When a factory floor is laid out in scale model 
form with the plant in position in respect to 
the structural features, model operators, also 
made by the firm, can then be introduced in 
order to ascertain that there is sufficient 
operational room around each machine or 
piece of plant. A further advantage obtained 
with this type of planning is in cases where 
the production plant is to be introduced at 
intervals. The possibility of manceuvring the 
new plant into position without moving that 
already installed can be ascertained, and 
routes can be laid down so that its intro- 
duction will not interfere with the production 
line. 

For the purpose of laying out a floor plan to 
the same scale as the model machines, suitable 
precision ruled boards, calibrated in square 
yards, are supplied. These boards are also used 
to construct walls for the models to complete 
an exact scale replica of the main structure. 


spannerless three-point 
system of mounting on 
the tractor, with lever 
controls comfortably 
accessible from the driver’s seat, ensures simple 
operation and adequate clearance to prevent 
clogging. 

Another feature of the new plough is its dise 
type depth control wheel which is fitted with an 
adjustable scraper. A screw handle, also easily 
accessible from the driver’s seat, operates this 
control wheel; 16in diameter disc coulters are 
provided for overcut and undercut work, the 
skim giving good horizontal and vertical adjust- 
ment over the width of the coulter disc. 








A Small Portable Oil Engine 


In the accompanying engraving we _ illus- 
trate a small, portable four-stroke, single- 
cylinder, oil engine set, which is now being 
made by the Coventry Victor Motor Company, 
Ltd., of Coventry. The engine is designed to 
develop 5-7 h.p., at 1500 r.p.m., but the 
speed can be varied between 800-900 r.p.m. 
and 1800-2000 r.p.m. for certain duties by 
the fitting of a special variable speed governor. 
The engine can be arranged for portable, 
stationary or marine installations. 

In the portable set illustrated, which has a 
flat belt pulley power-take-off, the engine 
is mounted on a fabricated steel bedplate, 
together with a twenty-gallon cooling water 
tank, a two-gallon fuel tank, and a handy tool 
locker. The total weight of this set when 
empty is about four cwt. In another arrange- 
ment the set incorporates a fan-cooled radiator 
with a vee-belt drive pulley, fitted to the 
flywheel. 

The engines, which have a bore of 80 mm 
and a stroke of 100 mm, are built with detach- 
able close-grain iron cylinders, having separate 
cylinder heads, incorporating renewable valve 
guides. The crankcases are of non-corrosive 
aluminium special alloy. The crankshafts, 


treated, and run in large white metal lined 
bearings. They have solid balance weights 
to the throw and are drilled for pressure oil 
feed. 

A hardened and ground steel camshaft is 
driven by a duplex chain from the crankshaft, 
Well proportioned overhead valves, having 
double return springs, are actuated by push 
rods and rockers, which incorporate ready 
means of fine tappet adjustment on the rockers. 
The valve gear is self-lubricated, and tiie 
whole mechanism is totally enclosed behind 
covers, which may be quickly removed to 
give access for inspection or adjustment 
purposes. 

Standard C.A.V. pumps and pintle type 
single-hole, injection nozzles are fitted. All 
enclosed and standard engines carry a built- 
in, mechanical power governor, stated to he 
accurate to less than three per cent from no 
load to full load, and fitted with a limited 
adjustment for engine speed. Starting from 
cold is facilitated by means of the makers’ 
decompression device, and own design of geared 
starting handle. 

Lubrication is by a gear type oil pump, 
driven off the crankshaft and feeding oil 
to all bearings, via a large, quickly detachable 
oil filter. A pressure release valve returns 
all surplus oil to the sump. 

Apart from the water tank set as illustrated, 
portable sets are supplied with radiator cooling, 
or for connecting to existing large-capacity 
static water tanks. Where the engine is sup- 

















PORTABLE OIL ENGINE 


plied for marine purposes, and sea water 
cooling is called for, a vane type water circu- 
lating pump is built in, and piped to the 
circulating system. 








The Iron and Steel Institute 


THE autumn meeting of the Iron and Steel 
Institute will be held at the Institution of 
Civil Engineers, Great George Street, West- 
minster, 8.W.1, on Wednesday and Thursday, 
November 13th and 14th. The proceedings on 
Wednesday will begin at 10 a.m. and, after 
official business, there will be a joint discussion 
on the following papers :— 

“The Influence of Port Design on Open- 
Hearth Furnace Flames,” by J. H. Chesters 
and M. W. Thring (Special Report No. 37) ; 
and ‘“‘A Heat-Flow Meter for Use in Fur- 
naces,”’ by R. H. Baulk and M. W. Thring. 
An introductory address on ‘‘ The Purpose 

and Plan of, the Experiments,” will be given 
by J. H. Chesters, based on Section I, Parts 1 











which are of solid steel, are specially heat- 





and 2, and Section IT, Part 8, of Special Report 
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No. 37. At the afternoon session, at 2.30 p.m., 
there will be a discussion on “‘ Thermal Condi- 
tions within the Open-Hearth Furnace,”’ based 
on Section II, Parts 10 to 14, and Section ITI, 
Part 2, of Special Report No. 37, introduced by 
Mr. M. W. Thring, and ‘‘ General Conclusions,” 
based on Section II, Part 9, and Section IIT, 
Parts 1 and 2, of Special Report No. 37, for 
which Mr. W. Geary will act as rapporteur. 
On Thursday morning, at 9.30 a.m., papers 
as follows will be presented: ‘The Origin 
and Constitution of Certain Non-Metallic 
Inclusions in Steel,” by J. R. Rait and H. W. 
Pinder; ‘*The Neutralisation of Sulphur in 
Cast Iron by Various Alloying Elements,” 
by H. Morrogh ; and ‘‘ The Removal of Hydro- 
gen from Steel,’ by J. H. Andrew, H. Lee, 
A. K. Mallik and A. G. Quarrell. 

In the afternoon, at 2.30 p.m., a paper will 
be presented on “‘The New Annealing Plant 
for Steel Strip in Coils at the Whitehead Iron 
and Steel Company, Ltd., Newport, Mon.,” 
by B. Jones and I. Jenkins. There is also to 
be a joint discussion on ‘‘ The Protection of 
Iron and Steel against Marine Corrosion and 
Fouling,” based on the following three papers : 
“The Formulation of Anti-Corrosive Compo- 
sitions for Ships’ Bottoms and Under-Water 
Service on Steels——Part II,” by F. Fancutt 
and J. C. Hudson. 

“Report on Anti-Fouling Research, 1942- 
44,” by the Marine Corrosion Sub-Committee, 
and ‘‘ Interim Descriptive Statement on the 
‘Leaching-Rate Test’ for Ships’ Anti-Fouling 
Compositions,” by the Joint Technical Panel 
on the Leaching-Rate Test of the Marine 
Corrosion Sub-Committee. 

A buffet luncheon will be served on both 
days from 12.45 to 2.15 p.m., in the London 
Missionary Society’s Hall, 42, Broadway, 
Westminster, S.W.1. On Wednesday, Novem- 
ber 13th, a film display is to be given at the 
Institution of Civil Engineers, from 8 to 9.30 
p.m. No tickets of admission are required. 








Colour in the Factory 

A PLANNED colour scheme is now being carried 
out at the main works of David Brown and 
Sons (Huddersfield), Ltd. All that group’s 
seven works—tool and machine shops, foundries, 
forges, drawing-offices, administration blocks 
and printing plant—are to be decorated in a 
carefully considered plan which has been worked 
out in a three-cornered consultation of engineers, 
psychologists and paint specialists, and the work 
now in hand at the Park works (which will have 
taken a full twelve months to complete) will act 
as a guide in the schemes for the other factories. 

Park works is a modern factory covering 
11 acres and free from the evils of faulty 
development, varying levels and bad natural 
lighting. It appeared at first that the degree of 
improvement likely to be effected would not be 
commensurate with the heavy cost involved. 
In fact, indeed, when the painting contractors 
first went into the shops the operatives almost 
resented their presence. But those men who 
were loudest in their condemnation of the plan 
are now stated to be some of the most vehement 
in its praise. 

Broadly, the considerations of the scheme 
were the elimination of the drab appearance of 
machines by enamelling them in light hues ; 
the prevention of eye strain by provision of 
light-reflective colours on walls, ceilings and 
fixtures ; the establishment of a more cheerful 
atmosphere by the blending of those colours 
in harmony ; the improvement of visibility ; 
and by relieving the monotony of drab colours 
and whitewashed walls to reduce accident prone- 
ness and to increase production. Walls, ceil- 
ings, stanchions and overhead cranes are painted 
** semi-alert ’? cream, with, on occasion, a dado 
of reseda green to reduce distance, machines are 
enamelled cream and green with ‘‘alert” 
orange on operational points, and service boxes 
and casings for power, water and compressed 
air are picked out in orange. In the forges 
and foundries the predominant hues will be 
yellow, green and aluminium. The effect on 
“seeing” conditions, as distinct from the 


marked, and the appearance of the shops 
brighter and more cheerful. White lines on the 
shop floors to demarcate gangways assume a 
new importance and are well defined and some- 
what broader for added decorative interest. 
Plant maintenance gangs have already 
benefited by the decorator’s art, for operators 
are taking a renewed pride in their machines. 








North of Scotland No. 7 
Hydro-Electric Scheme 


In our issue of September 27th, 1946, we 
referred briefly to the Mullardoch—Fasnakyle- 
Affric hydro-electric scheme of the North of 
Scotland Hydro-Electric, Board. This project, 
known as ‘“Constructional Scheme No. 7,” 
includes the construction of a dam, 120ft high, 
at Loch Mullardoch, a tunnel diverting its 
waters to Loch Benevean through an under- 
ground power house, a second dam, 86ft high, 
at Loch Benevean, and a power station near 
Fasnakyle. An accompanying map shows the 
catchment area and the proposed sites of works. 
The total installed capacity of the two gene- 
rating stations will be about 70,000 kW and 


— 


Installation of a “‘ Guideways ”’ 
Transport System 


A RECENT issue of The Indian Concrete 
Journal illustrates and briefly describes the first 
installation of the ‘‘ Guideways’’ system of 
transport which has been built near Khambhalia, 
in Jamnagar State in Kathiawar. The system 
comprises a single line of rail, which serves as a 
guiding medium to vehicles running on a smooth 
concrete path extending some 2ft on either side. 

The vehicles used are similar to railway stock, 
but are stated to be much lighter. They are 
fitted with pneumatic-tyred wheels set at a 3ft 
gauge. From the vehicle frames depend 
guide pins, with ball or roller bearings, which 
register on either side of the central rail and 
steer the vehicles along the concrete track. 

It is stated that 9 miles of track have been 
laid and are an outcome of twenty years’ 
endeavour on the part of the inventor, Mr. 
Cliford Skelton. 

An illustration is given of a test train crossing 
over a 780ft bridge, 4ft wide. This train is 
hauled by an eight-wheeled locomotive fitted 





with a Ford “‘ V8” engine and is stated to be 
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the average annual output about 250 million 
units. Its cost is estimated at about £4,800,000. 
The works to be constructed under the scheme 
are situated in Ross and Cromarty, and the 
county of Inverness, and are as set out below :— 
Work No. 1.—A reservoir by enlargement of 
Loch Beinn a Mheadhoin and Loch an Laighar, 
to be formed by a dam across the River Afiric. 
Work No. 2.—A reservoir by enlargement of 
Loch Mullardoch and Loch Lungard, to be 
formed by a dam across the River Cannich. 
Work No. 3.—An aqueduct commencing at 
the eastern end of the reservoir (work No. 1) 
and terminating at the generating station 
(work No. 4). 

Work No. 4.—A generating station situated 
at the termination of the aqueduct (work 
No. 3), including a tail race to the River Glass. 
Work No. 54.—An aqueduct commencing at 
the eastern end of the reservoir (work No. 2) 
and terminating at orin the reservoir (work No.1). 
Work No. 58.—A generating station situated 
at the termination of the aqueduct (work 
No. 5A) and including a submerged tail race to 
the reservoir (work No. 1). 

Work No. 6a.—A diversion of the public road 
from Cannich to Loch Affric. 

Work No. 68.—A diversion of the public road 
from Cannich to Loch Affric. 

Work No. 7.—An aqueduct formed in the 
bed of the River Glass. 

Work No. 8a.—A small weir across the River 
Cannich. 

Work No. 88.—Another small weir across the 
River Cannich. 

Sir William Halcrow and Partners are con- 





actual intensity of illumination, is stated to be 








sulting engineers for the scheme. 








NORTH OF SCOTLAND No. 7 HYDRO-ELECTRIC SCHEME 


capable of ‘‘romping away’’ up a gradient of 
1 in 100. The load being hauled is not given, 
but consists of two loaded six-wheeled trucks 
and a passenger carriage, 30ft long, mounted 
on two six-wheeled bogies. 

The description states that the main features 
of the system are the elimination of heavy and 
expensive rolling stock, and sleeper removal and 
maintenance is avoided. Further, it is said 
that as the vehicles run on smooth concrete 
tracks their tyres have a considerably longer 
life than those used on normal] road transport 
vehicles. ; 








American Dam Construction 





One of the features of the post-war con- 
struction developments in the United States 
is the large number of dams under construc- 
tion and planned. Probably a majority are 
Government projects for irrigation, flood con- 
trol, and hydro-electric purposes. Of the 
private projects, power development is the main 
purpose, with domestic water supply ranking 
second. Many of the dams are of concrete— 
arched, gravity or hollow types. But many 
more are embankments of earth or rock con- 
struction. The earth embankment dams are 
of two distinct types—hydraulic fills, with 
material pumped into place, and dry fills or 
banks, with dry or moistened selected soils 
deposited and rolled in layers. Typical of this 
last construction is the Garrison dam, one of a 
series of dams to be built on the Missouri River, 
and the largest of its type, containing some 

















356 


THE ENGINEER 





Oct. 18, 1946 














75 million cubic yards of earth, besides 2 million 
cubic yards of concrete in the spillway and outlet 
structures. It will be about 3600ft long on the 
crest, and will have a width of 60ft at the crest, 
with slopes of lon 2}tolon8. The water slope 
will have a coating or revetment of heavy stone 
blocks on an 18in bed of gravel. In volume, 
the Garrison dam will rank second to the exist- 
ing Fort Peck dam, with 122 million cubic 
yards, but this latter is of the hydraulic fill or 
pumped type. Among concrete dams, a notable 
example is the Ross arch dam for electric 
service of the City of Seattle. Originally 290ft 
high, as built in 1940, it is being increased to 
475ft, and a further increase to 575ft is planned, 
with a final rise to a height of 675ft. Two 
tunnels, 27ft in diameter, will deliver water 
from the reservoir to the power station. 








An Easily Cleaned Magnetic 
Filter 


A NEW accessory recently introduced by 
Philips Industrial of Century House, Shaftes- 
bury Avenue, London, W.C.2, is a magnetic 
filter in which the method of cleaning has been 
specially designed to meet the requirements of 
certain operations, such as grinding, where 

















MAGNET BEING LOWERED INTO FILTER 


ferrous contamination of coolants is very heavy 
and quick and easy cleaning is of importance. 
In this filter, the magnet is situated in a 
central chamber in which it is sealed off from 
physical contact with the fluid in the system. 
The trapping cages are, however, fully mag- 
netised whilst the magnet is within the chamber. 
In order to de-magnetise the cages for cleaning 
purposes, it is necessary only to lift the magnet 
from its housing by the ring provided, as 
shown in the accompanying engraving. This 
can be done without interference with any 
other part of the filter assembly or the circu- 
lating system. The contaminated cages which 


and the ferrous contamination can be quickly 
flushed from the filter cages by the circulating 
fluid. 

A second outlet has been provided on the 
filter in order that, when it is being cleaned, 
the contamination can be drawn off into a 
separate draining bucket. The filter is suitable 
for systems with a capacity up to 700 g.p.h. 
We are informed that other sizes of filter will 
be available to deal with systems of larger 
capacity. 








Intrinsic Safety of Electrical 
Apparatus in Mines 


THE Safety in Mines Research Board is con- 
tinuing investigations into the means for 
increasing the safety of electrical appliances 
used in coal mines against the risk that they may 
be capable of causing an ignition of firedamp. 
Methods in general use towards achieving this 
end are by providing flameproof enclosure to 
prevent the emission of flame or by seeking to 
make the apparatus and related electrical 
circuits ‘‘ intrinsically safe,” i.e., rendering the 
sparking which may occur when the circuit is 
broken incapable of causing ignition. 

One aspect of the second method is dealt 
with in the recently published 8.M.R.B. Paper 
No. 104, ‘‘ Intrinsic Safety of Electrical Appa- 
ratus: The Minimum [Igniting Current in 
Relation to Circuit Constants.’’ This method 
safeguards the whole circuit, but it is neces- 
sarily limited in application to low-power 
apparatus, such as bells, telephones, signalling 
systems and shot-firing apparatus. 

Tests of such apparatus for safety are, how- 
ever, still only empirical. They pass as safe 
an apparatus when, on repeated trial, the 





the break of the circuit is slow or irregular, 

The results reported in this paper, and others 
to follow it, will be used by the testing autho. 
rities in the examination of mining electrical] 
apparatus submitted by «the makers for 
approval, 

Copies of the paper can be obtained, price 6d, 
net, from H.M. Stationery Office, York House, 
Kingsway, London, W.C.2 ; 120, George Street, 
Edinburgh, 2; 26, York Street, Manchester, | ; 
1, St. Andrew’s Crescent, Cardiff; 80, Chichester 
Street, Belfast ; or through any bookseller. 








Tank Engines for Northern 
Ireland 


Four 2-6-4 tank engines were completed in 
the Derby works in July for the Northern 
Counties Committee, Irish Section of the 
London, Midland and Scottish Railway Com. 
pany, to the designs of Mr. H. G. Ivatt, the 
chief mechanical engineer. 

In these engines the cylinders, connecting- 
rods and valve gear, and general chassis design, 
as well as the parallel boiler, follow the design 
of the original L.M.S. 2-6—4 tank engines, and 
are standard with those on the 2—6—0 engines 
already working on the N.C.C. Certain modi- 
fications in line with the latest L.M.S. design 
practice have been added, including a self- 
cleaning smokebox, a rocking firegrate, a 
self-emptying ashpan, a side window cab and 
bunker with inset coal space to allow clear 
vision when running backward, outside steam 
pipes to cylinders and a redesigned smoke- 
box saddle. 

Certain features particular to the N.C.C. are 
incorporated which differ from L.M.S. standard 
practice, namely, use of top feed apparatus on 
a parallel boiler, a circular hand wheel on the 











‘“ break ’”? sparks to which it gives rise fail to 
ignite mixtures of firedamp and air. The 
margins of safety in the different circumstances 
that may arise are, however, unknown. This 
and the increasing elaboration in electrical 
apparatus and circuits have called for a quan- 
titative study of the problem in order to replace 
empiricism by scientific methods. 

The paper gives the relationship which has 
been found between the inductance in a circuit 
and the minimum current capable of igniting 
firedamp when the circuit is rapidly broken 
between a pointed platinum electrode and a 
wire. The effects of two methods of increasing 
the minimum igniting current have been 
measured ; these are the introduction into the 
circuit of a shunt resistance or a shunt capacit- 
ance. They can be of considerable value when 
the inductance is high and the current corre- 
spondingly low, but are less useful when the 





remain in the pipe-line assembly, are de- 
magnetised as soon as the magnet is removed, 


working current exceeds about 1 ampere, or 








N.C.C, 2-6-4 TANK LOCOMOTIVE 


smokebox door, a Dreadnought type vacuum 
brake ejector and a Detroit sight-feed cylinder 
lubricator. 

A photograph of one of the new locomotives 
is reproduced in the accompanying engraving. 
The leading particulars are as follows :— 


19in by 26in 

6ft 

16ft 6in 

37ft 9in 

200 Ib per square inch 


Cylinders (two) ... - ae 
Coupled wheels, diameter ... 
Wheel base, coupled ... 
Wheel base, total 

Working pressure 

Heating surface : 


Tubes 1041 square feet 
Firebox 129-75 square feet 
Superheater 246 square feet 


Grate area ... 25 square feet 


Tractive effort at 85 per cent 





in the case of a shunting condenser when 


boiler pressure... 22,160 Ib 
Adhesion factor ... - 5°3 
Weight in working order ... 87 tons 
Water capacity ... 2500 gallons 
Coal capacity 3} tons 
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South African Engineering 
Notes 
(By our South African Correspondent) 


Plastics from Cape Seaweed 

The exploitation of seaweed on the 
Cape coast is developing into a considerable 
industry. Agar-agar, a vegetable product 
resembling gelatine and made from various 
seaweeds, is being collected from rocks near 
Saldanha Bay for making a biological culture 
material and smoothing for sweet manufac- 
turers. Sea bamboo is also being exploited for 
plastic manufacture. The South African 
Fisheries Development Corporation has laid 
down an experimental agar culture bed at 
Hout Bay. The agar-agar is being spawned 
for release into the open sea next year. 


£15,000,000 for Iscor Expansion 

The Iron and Steel Industry Amend- 
ment Bill, which proposes to increase the 
authorised capital of Iseor by £15,000,000, has 
passed the second reading in the House of 
Assembly. Mr, Waterson, Minister of Economic 
Development, in moving the second reading, 
said that the development of the iron and steel 
industry was one of the major achievements of 
the country, of which they could be proud. 
When Iscor started in 1934 its capacity was 
170,000 tons of steel products a year. Exten- 
sions had been made before and during the 
war and Iscor’s production increased to 380,000 
tons a year. Other producers turned out about 
70,000 tons, so that the Union’s production 
was about 450,000 tons a year. In 1934 the 
country’s consumption was about 400,000 tons 
a year, but between 1936 and 1939 it averaged 
854,000 tons a year. Apart from the back-log 
of demand due to the war, there was no doubt 
that the demand was greater than in 1939. 

The Pretoria site was not suitable or practic- 
able for further major extensions of Iscor’s 
plant, although there would be some additions. 
There was no question of reducing production 
or curtailing operations in Pretoria. The steel- 
works were working at full blast and would 
continue to do so. It was proposed to erect a 
second steelworks at Vereeniging, a complete 
unit to produce 240,000 tons of steel products 
a year, but capable of expansion to produce up 
to 750,000 tons. About 60,000 tons of steel 
were used at present for making sheets in the 
hand-operated mills at Pretoria, and another 
70,000 tons of steel from Pretoria went to 
Vereeniging to feed the plate mills. The old 
hand-operated mills at Pretoria were obsolete 
and would have to be scrapped and an alter- 
native use would be found for the 130,000 tons of 
steel no longer required for making sheets. 
There was a variety of uses for this steel. To 
provide the raw materials for increased pro- 
duction there would have to be extensions to the 
ore washing and coal washing equipment. 

The new plant would include a hot strip 
mill, which would cost £4,500,000, which would 
make possible, among other things, the pro- 
duction of stainless steel. The country had all 
the raw materials for high-grade stainless steel 
and a good deal of experimental work had been 
done. There was reason to hope that South 
Africa might become one of the world’s most 
important producers of stainless steel. 


Industrial Census 

Preliminary figures of the twenty- 
seventh industrial census for 1944 show an 
increase in the gross value output to 
£330,557,000, compared with £289,241,000 in 
the previous year. The cost of materials used 
rose from £142,352,000 to £166,748,000, and the 
value added thereto from £146,889,000 to 
£163,809,000. The number of establishments 
rose from 9965 to 10,684 and the amount of 
fixed capital from £140,409,000 to £151,191,000. 
There were 451,170 employees, against 426,511 
in the previous year, of whom 154,790, against 
148,248, were Europeans. Private establish- 
ments accounted for £300,734,000 out of a 
gross output of £330,557,000 and _ for 
£145,207,000 out of £163,809,000 added to the 
value of materials. Food and drink were 
responsible for a gross output of £86,113,000, 





metals and engineering for £54,481,000, 
chemicals for £28,623,000, clothing, textiles, &c., 
for £27,745,000, and leather for £15,391,000. 
Kalahari Expedition Report 

In his report on the Kalahari expe- 
dition last year, Mr. L. A. Mackenzie, Director 
of Irrigation, says the members are forced to 
the conclusion that the Schwarz scheme is not 
possible to construct or execute, “nor with 
any modification of the idea can we hope in any 
measurable degree to influence the rainfall over 
Southern Africa.’’ While the conclusion drawn 
from the investigation may be disappointing 
to a large section of the people of the Union, it 
is pointed out that the examination of the 
problems involved will serve to direct attention 
to that large part of the rainfall which evapo- 
rates uselessly back to the atmosphere. The 
report makes certain recommendations chiefly 
concerning means of remedying a “ deplorable 
lack ”’ of essential information of a hydrographic 
and topographical nature in the regions 
examined. It is suggested that rain gauges 
should be provided at all outposts and that a 
conference of technical representatives from all 
the administrations concerned should be 
arranged. The cost of ground surveys com- 
bined with aerial inspection, if the results are 
correlated by experts, would be inconsiderable 
compared with the national losses sustained by 
exploitation of natural assets for quick monetary 
gain. Steps to exterminate the tsetse fly and 
the malaria mosquito are advocated. Finally, 
it is concluded that as the area is vast and its 
potentialities great, full-scale development can 
follow only after the construction of extensive 
railways. 

Ships Dry Dock at Cape 

South African shipping authorities 
and marine engineers have never deluded them- 
selves into believing that they can compete 
where prices are concerned with established 
overseas shipyards in the construction or repair 
of big ships. But they appear nearer now in 
getting a share, if only a very small one, of the 
repair and maintenance work than they have 
been before in peacetime. The cleaning and 
painting of the Swedish ship “‘ Temnaren ” and 
the similar operations that have been pro- 
visionally booked for the 20,000-ton “Carnarvon 
Castle” at the end of this month and for the 
Portuguese ship ‘“‘Carvalhoare Araujo,” are 
encouraging. Europe’s dry docks are unable to 
cope with the demand for accommodation, and 
the Union is already beginning to benefit. It 
may benefit further from the strikes in America 
and the announcement that there has been a 
20 per cent increase in the cost of repairs there. 


Electricity Supply Report 

According to the Electricity Supply 
Report for the Union of South Africa for the 
year ended December 31st, 1945, the aggregate 
of installed plant capacity in the main power 
stations owned by the Commission is 872,650 
kW. There are nine power stations. The out- 
put of electricity from the power stations in 
1945 established a new record of 4,861,401,741 
units, exceeding the previous year’s total by 
317,643,488 units. The increase was largely 
due to the commencement of operation of the 
Vaal generating station during the year. 
Bulk supplies for mining represents practically 
the whole output of the Commissions’ Klip 
and Vaal power stations, and a large propor- 
tion of the output of its Witbank power station ; 
in all approximately 67-5 per cent of the 
5883 million unitsof electricity were consumed by 
the gold mining and other industries and muni- 
cipalities along the Witwatersrand during 1945. 


Cape Town Electricity Undertaking 
The Cape Town undertaking is a 
purely municipal enterprise. Pooling arrange- 
ments with the council and the Commission’s 
Salt River power station was called upon 
to meet only 22-7 per cent of the electrical 
requirements of the whole system. 

The total number of units sent out from the 
pooled power stations in 1945 was 578,515,373. 
Of this, Salt River station sent out 131,294,133 
units, an increase of 8-35 per cent over the 
figure for the previous year. Details of the 
system to supply power to the proposed main 





line electrification from Cape Town to Touws 
River, with the possibility of an extension 
of the scheme to Beaufort West are still under 
consideration and no work has yet been put in 
hand. In conjunction with the proposed main 
line electrification which will operate at 3000 
volts, D.C., the Railway Administration. in- 
tends also to convert to that voltage the exist- 
ing suburban 1500 volt D.C. system. This 
work will involve the provision of new con- 
verting plant and the re-siting of sub-stations. 
The electricity supply is a Van der Bijl 
undertaking. In 1920 General Smuts called 
Dr. Hendrie Johannes van der Bijl home to 
work among his own people. He became 
technical adviser on industrial development 
to the Department of Mines and Industries. 
That was the first step on a career which has 
carried him to the most responsible posts in 
the Union’s industrial structure. Today he 
heads the Electricity Supplies Commis- 
sion, the South African Iron and Steel Indus- 
trial Corporation, Ltd., the African Metals 
Corporation, Ltd., the Van der Bijl Engineer- 
ing Corporation, Ltd., Van der Bijl Park Estate 
Company, and has a hand in the newest 
venture, a shipping line, the S.A. Marine 
Corporation. Dr. van der Bijl manifestly has 
not come to the end of his tasks. There are 
bigger projects yet lying ahead—such as the 
expansion of Iscor, the big developments for 
Escom, the great engineering works for heavy 
plant which will be in production early next 
year. If Dr. van der Bijl should accept further 
responsibilities as is now rumoured, with 
the great array of technicians he can command, 
he should be well equipped to achieve success. 


Cape Town’s New Station 

The promise of a definite start on Cape 
Town’s new station and railway offices is con- 
tained in the estimates of expenditure on 
capital and betterment works tabled by the 
Minister of Transport. Of the total amount of 
£900,000 voted by Parliament, it is proposed to 
spend £40,000 on the new station in the financial 
year ending March 31st, 1947. The estimates 
for the year 1947 total £14,226,582, which 
represents an increase of £377,549 over the 
provision made last year. Of this, £8,071,146 is 
to be spent on new works and open lines, 
£334,127 on the construction of railways, 
£2,224,592 on rolling stock, £44,645 on road 
motor services, £1,190,821 on harbours, £230,018 
on steamships, £30,000 on airways, £1,824,333 
on aerodromes, and £250,000 is for unforeseen 
works. 

A feature of the estimates is the disclosure 
that the proposed South African steamships 
are estimated to cost £1,369,800. Three of the 
motor-driven vessels, each of about 9000 tons, 
will cost £956,700, a 4500-ton motor-driven 
vessel £241,000 and a motor-driven vessel of 
3900 tons £172,100. It is also revealed that 
last year’s estimate of the cost of three major 
aerodromes has risen from £3,000,000 to 
£8,000,000, and that £1,750,000 is to be spent 
on these aerodromes during the year. Con- 
siderable sums are to be spent on the Cape 
Western system, particularly at Woodstock. 
An amount of £10,000 will be spent on the 
diversion of the Salt River outlet, £4151 on 
extensions to the carriage and wagon store, 
£6000 on a foundry store, £6850 on enlarging 
the repair and segregation store, £10,000 on a 
boiler-house, £5400 on railway buildings and 
stores there, and £4250 on a timber seasoning 
kiln. A locomotive boiler plant will beinstalled at 
Salt River this year at a cost of £44,000, and the 
first portion of an electrical workshop and 
running shed at a cost of £10,000. The esti- 
mates show that this year £175,000 will be 
spent out of the £1,588,400 allocated for the 
electrification of the Bellville line, includ- 
ing the Stellenbosch loop. The work this 
year will consist mainly in the erection 
of masts and such other work as is possible 
until the arrival of necessary material from 
overseas. Electrification of this section of the 
line is unlikely to be complete in less than 
three years time. Work is to go ahead on the 
new marshalling yards at Bellville, for which 
an amount of £50,000 has been put aside this 
year. The total cost when the work is complete 
will be £343,000. 
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Delays in Industrial Negotiations 


Among the many resolutions to be 
put before the Trades Union Congress at 
Brighton next week are two dealing with the 
time taken to consider claims put forward by 
unions and delay in making effective the result 
of such claims. The first of these resolutions 
calls attention to the increasing delay in secur- 
ing consideration of trade union claims by 
National Joint Industrial Councils and urges 
the T.U.C. General Council to press for legisla- 
tive enactments ensuring that all claims shall 
be adjudicated upon in a specified time. 

The second resolution remarks upon the 
period of delay experienced in making effective 
the variations in wage rates and conditions 
adopted by the Wages Councils, and requests 
that representations be made to the Ministry 
of Labour with a view to: speeding up the 
machinery. 


Manpower and the Mines 


A motion was proposed by Sir John 
Mellor in Parliament last week for the annul- 
ment of the Control of Engagement (No. 2) 
Order, 1946. Parts of this Order and the Con- 
trol of Engagement (No. 3) Order, Sir John 
explained, provided that a person between the 
ages of eighteen and fifty, whose normal em- 
ployment was in the coal-mining industry, 
could not engage himself for work outside that 
industry, except through a local office of the 
Ministry of Labour. He thought that many 
men who might be willing to give the coal- 
mining industry a trial would be deterred when 
they knew that, should they desire to leave, 
they could only obtain other employment 
through the Ministry of Labour. 

The Parliamentary Secretary to the Ministry 
of Labour, Mr. Ness Edwards, replied to various 
points raised in the debate on the motion, saying 
that in the circumstances which faced the 
nation now, it was necessary to keep in the 
mining industry all the willing miners who could 
be kept. The intention of the Order was to 
maintain the manpower of the mines in order 
to get the best possible results. These steps to 
maintain the manpower of the mines had been 
taken, Mr. Ness Edwards stated, after negotia- 
tions with the National Union of Mineworkers 
and the Coal Owners’ Association. 

The motion to annul the Order was rejected. 

Other matters relating to the coal-mining 
industry were discussed last week when the 
National Coal Board met the Executive of the 
National Union of Mineworkers to consider 
certain questions raised by the Union with a 
view to arriving at a complete understanding 
of the future relationship of the two bodies. 

It was agreed that the existing national con- 
ciliation machinery should be continued with 
the necessary adjustments, and that a joint 
committee, representative of the Board and the 
Union, should be authorised to deal with the 
various matters in an agreed order. The ques- 
tions of statutory holidays and a continuance 
of the principles of the guaranteed wage are to 
be resolved forthwith, while the five-day week 
and a new wages structure, as well as other 
matters, are to be the subject of early dis- 
cussions. 


The International Tin Conference 


The International Tin Conference, 
which was attended by delegates from the 
Governments of the United Kingdom, the 
U.S.A., Belgium, Bolivia, China, France, the 
Netherlands and Siam, was concluded in 
London on Friday last. During its sessions it 
reviewed the present and the future world tin 
position from the angles of both supply and 
demand, and endeavoured to assess the pro- 
bable trend of consumption in relation to 
production. 

It is estimated that the world mine produc- 
tion of tin this year will be 94,000 tons against 
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a world consumption of 137,000 tons. World 
production in 1947 may be about 142,000 tons, 
and when production permits and restrictions 
on use are removed, it is thought that world 
consumption of tin may be at a rate of about 
190,000 tons annually. It is not expected, how- 
ever, that world production will reach a rate 
of over 200,000 tons per annum until some time 
in 1949. 

The Conference reached the general conclu- 
sion, therefore, that there is not likely to be an 
excess supply of tin during the next two years, 
but thereafter there is the possibility that the 
productive capacity of the mines will exceed 
the world demand. The Conference agreed 
that there was a need for a continuous inter- 
governmental review of the world tin situation, 
and, bearing in mind that the existing Inter- 
national Tin Agreement expires on December 
3lst next, the delegates decided to recommend 
to their Governments the establishment of an 
International Tin Study Group, making full 
use of existing statistical services. They also 
agreed to recommend the continuance of the 
Combined Tin Committee in Washington to 
make allocations of tin metal during the period 
of short supply, and also to recommend dis- 
cussion between the principal interested coun- 
tries concerning the continuation of the Tin 
Research Institute. 


Trade Disputes in August 


During August there were 145 dis- 
putes involving stoppages of work reported to 
the Ministry of Labour as having begun in that 
month. In addition, there were 23 disputes 
which began before August but which were still 
in progress at the beginning of the month. In 
these 168 disputes there were 42,700 workers 
involved, including those thrown out of work 
at the establishments where the disputes 
occurred, and the aggregate number of working 
days lost was 167,000. 

Of the disputes leading to stoppages of work 
in August, 79 occurred in the coal-mining 
industry, involving 16,400 workers and result- 
ing in an aggregate loss of 35,000 working days ; 
while in the metal, engineering and shipbuild- 
ing industries there were 51 stoppages, involv- 
ing 14,400 people, and accounting for a loss of 
69,000 working days. 

In the first eight months of this year there 
were 1498 industrial disputes, leading to 
stoppages of work, reported to the Ministry of 
Labour, which involved 369,800 workers and 
resulted in a loss of 1,496,000 working days. 
In the corresponding period of 1945 there were 
1473 disputes reported, involving 354,200 
people and accounting for a loss of 1,274,000 
working days. 


Management and Discipline 


A conference on “ Management and 
To-morrow,’’ organised by the Institute of 
Industrial Administration, took place in London 
on October llth and 12th, and among the 
papers presented was one by Mr. G. Chelioti on 
‘* Industrial Efficiency in the New Conditions.” 

In one part of this paper Mr. Chelioti made 
some reference to the effect of full employment 
on discipline, by which, he said, he meant good 
order and not punishment. Discipline was 
visibly suffering at every level, wherever irre- 
sponsibility or impatience existed in an 
individual or group. It was only necessary, 
Mr. Chelioti continued, to point to the sorry 
story of unofficial strikes in which the impotence 
of unions had often been underlined by their 
having, either voluntarily or under pressure 
from the Ministries, to come forward to nego- 
tiate on behalf of their own recalcitrants. 
Management was in a great difficulty in dealing 
with shop stewards: who claimed a kind of 
diplomatic privilege for their actions in their 
own establishments, yet flouted the authority 








of their own unions. Another point, Mr. 





Chelioti submitted, was the considerable burden 
on the time and attention of already over. 
loaded managements caused by the technique 
of duplicating, at individual factory level, 
claims that were being discussed nationally 

Mr. Chelioti then discussed discipline among 
individuals, saying that, as citizens of a fice 
country, we could not begrudge the benefits of 
full employment to the worker who found it 
easier than ever before to improve his position 
by changing his employer, or who even left his 
job for what appeared to be merely a whim. 
Management was squarely faced with the 
problems of making employment attractive 
and of finding outlets for the ambitious. 
Absenteeism, Mr. Chelioti thought, was rather 
a different story, and he suggested that it was 
a national and not only a managerial task to 
ensure that as a population of workers we 
chose our callings on the whole, in accordance 
with national needs, and having chosen them, 
pursued them with reasonable diligence. In 
short, since management had very few “‘ sanc- 
tions ”’ left, the only possible remedy seemed 
to be a building up of the sense of responsi- 
bility in the individual, which quite certainly 
was a matter requiring the full range of our 
national resources of education and publicity. 
It was no use to expect industry itself, suffering, 
asit did, so lamentable a lack of public esteem, 
unassisted to convince its employees of their 
social duties. 


South Wales Strip Mill Development 


At the beginning of the week an 
announcement was made regarding proposals 
for the unified control and development of strip 
mills in South Wales. Considerable progress 
had been made in this matter before the Govern- 
ment announced its intention to nationalise part 
of the iron and steel industry, and the South 
Wales undertakings feel now that they can best 
serve the industry and the country by pressing 
forward with their part of the British Iron and 
Steel Federation’s five-year plan. 

Technical, commercial, financial and adminis- 
trative considerations all lead to the conclusion 
that, for the utmost speed and efficiency, the 
new hot strip mill and the concomitant tinplate 
and sheet cold reduction mills should form one 
economic unit and be under one ownership and 
management, or be so closely integrated as to 
achieve the same result. 

At present there is a number of plants con- 
cerned, some of them in divided ownership. It 
is now proposed, however, that a new company 
should be formed to acquire appropriate assets 
now separately owned, including the Guest 
Keen Baldwin plants at Port Talbot and 
Margam, and to take over complete responsi- 
bility for the whole modernisation programme. 

A large amount of money will obviously be 
required to finance the new developments, and 
negotiations on this matter are already pro- 
ceeding. It is pointed out that the ultimate 
capital structure of the new company must wait 
until the new strip mills are built and operat- 
ing. In the meanwhile, it is stated, the new 
company will probably be a subsidiary of 
Richard Thomas and Baldwins, Ltd. 


Iron and Steel Production 


Figures relating to iron and steel 
output in the United Kingdom show that the 
weekly average production of pig iron in 
September was 147,300 tons, representing an 
annual rate of 7,660,000 tons, compared with 
an annual rate of 7,224,000 tons in September, 
1945. The weekly average production of steel 
ingots and castings in September was 238,500 
tons, representing an annual rate of 12,402,000 
tons, compared with an annual rate of 12,514,000 
tons in September, 1945. It should be noted 
that the September steel output was curtailed 
owing to a labour dispute in Scotland involving 
furnace bricklayers. 
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French Engineering News 
(From our French Correspondent) 
Paris, October 11th. 


‘The Minister for Armaments has outlined the 
reconversion activities of the National Aero- 
nautical Construction Companies as follows :— 
Main lines of activity are: (1) agricultural 
machinery, including varjous types of tractors ; 
(2) land and sea transport vehicles, including 
trolleybuses, two trawlers, seven whalers, car 
bodies, bicycles and motor-cycles ; (3) house- 
hold furniture and utensils. In addition, some 
work has been done on industrial engines, 
demountable houses and compressors. Each 
of these manufactures has to conform to 
official specifications, and has met with public 
success. 

* x * 

The engineers of many countries, who met at 
the International Technical Congress, have 
unanimously decided on the creation of a World 
Technical Conference in Paris, with the object 
of creating a World Federation. The World 
Technical Conference will establish relations 
with the Economic and Social Council of U.N.O. 
and U.N.E.S.C.O. Monsieur Aristide Antoine. 
President of the International Technical Con- 
gress, has been elected president of the exe- 
cutive of the conference, which will comprise a 
maximum of twelve members. The executive 
will contact all technical organisations, inter- 
national architectural and urban organisations 
and any other international body which may be 
considered suitable, such as the World Federa- 
tion of Trade Unions and the International 
Workers’ Union Association. 

= x * 


Morocco possesses a railway network which is 
not particularly well developed, but carries an 
important volume of traffic. Out of 1707 km of 
track, 690 km are electrified. Rolling stock on 
July Ist, 1946, comprised 146 steam loco- 
motives, 35 electric locomotives, 317 passenger 
coaches and 4803 wagons. By June, 1946, 
goods transport was assured, even although the 
volume of phosphates had increased from 
1,800,000 tons in 1945 to over 2,700,000 tons 
in 1946, the production of the Djerada and 
Kenadza coal mines had doubled and the supply 
of iron ore and manganese had increased. 


* * * 
The following figures show orders and 


deliveries of locomotives and rolling stock up to 
June 30th :— 




















Germany.| France. Allies, 
Ord. | Del. | Ord. | Del. | Ord. | Del. 
Cent ee eet ee TREE fe 
Steam locomo- 
tives - 347} 186) 346) 39 | 1,340] 635 
Electric locomo- 
tives aoe aes 0 O{| 220) 17 0 0 
Railears ... ... 0 0 18 8 0 0 
Diesel engines ... 0 0 0 0 100 6 
Box wagons... 0 0/7,018} 103 0 0 
Tipping wagons...|1,976 |1,181/2,920 0 {17,000 |2,377 
Flat wagons 1,675 0 | 1,500} 505 




















The slow execution of orders by French 
builders is explained by insufficient alloca- 
tion of steel to the S.N.C.F. for new rolling 
stock. 

* ad * 

Considerable work has been done at the 
Penhoet shipyards at St. Nazaire since the 
liberation. Eight cargo boats, two tankers and 
several engines for cargo boats and tankers 
have been constructed, as well as repairs and 
maintenance work. At the Normands work- 
shops at Rouen, all the space necessary for 
construction has been covered, the machine 
tools repaired, and a provisional wharf erected. 
On July Ist, 1946, 1200 workers, technicians 
and engineers were at work. This figure is 
20 per cent less than that in 1939, but hours 
worked are now forty-eight, compared with 
forty in 1939. Some ten ships were: recon- 
ditioned in the first quarter of 1946, and many 
orders were placed, including two 2500-ton 
tankers, four 2550-ton coal transports, five 
trawlers and three cargo vessels. 


Notes and 


Rail and Road 


AMERICAN Rattway Wacons.—According to 
the latest figures issued by the Association of 
American Railroads, Class I railways in the U.S.A. 
put 26,825 new freight wagons into service in the 
first eight months of this year. 

THE Romney, HyTHE AND DymcuHuRcH RalIL- 
WAY.—Since it was re- -opened in March last, ‘the 
Romney, Hythe and Dymchurch light railway has 
carried 271,094 passengers and its seven locomotives 
in service have travelled over 48,650 miles. 

THE AtaskA HicgHway.—It has been stated 
recently that the Canadian Government has under 
consideration the development of the Alaska 
Highway as a tourist and commercial venture. 
Engineering News-Record says that maintenance 
of the highway is at present the responsibility of 
the Royal Canadian Engineers, and that the 
official estimates call for a sum of 5,206,736 dollars 
to cover all expenses in the present fiscal year. 


U.S. Ramway Sratistics.—Statistics issued 
recently by the Association of American Railroads 
show that in the first seven months of 1946 the 
Class I railways of the United States had an esti- 
mated net income, after the payment of interest 
and rentals, of 11 million dollars. The net railway 
operating income—before the payment of interest 
and rentals—was 216,038,106 dollars, compared 
with 647,335,514 dollars in the corresponding seven 
months of 1945. 

G.W.R. Demonstration Tratn.—The Great 
Western Railway is providing its permanent way 
staff with an opportunity to see and use the latest 
types of portable equipment by means of a special 
demonstration train which spends a few days at 
several centres throughout the system. The train 
consists of seventeen vehicles and @ camp coach for 
a@ demonstration staff of six. Each demonstration 
lasts about five hours, members of the permanent 
way staff travelling to the various centres visited. 
The types of portable equipment demonstrated 
include machines for boring holes ; digging shallow 
trenches at 3 m.p.h.; trimming hedges; and 
scything lineside grass; power picks for demoli- 
tion work; a shovel which digs and loads into a 
wagon at one operation ; and a portable generator 
which operates three or four tools at once and pro- 
vides floodlighting for night work. 


Air and Water 


I.N.A. Awarps.—The Council of the Institution 
of Naval Architects has made the following awards : 
—Sir William White Post-Graduate Scholarship in 
Naval Architecture (1946): £150 per annum for 
two years, to Mr. Thomas Corin, B.Sc. (Hons.), 
of the ship division, National Physical Laboratory ; 
Aluminium Development Association Research 
Scholarship in the Application of Light Alloys to 
Ship Construction (1946): £400 per annum for 
two years, to Mr. E. C. B. Corlett, B.A.; Elgar 
Scholarship in Naval Architecture (1946): To Mr. 
R. L. Townsin, of H.M. Dockyard, Portsmouth 
(the scholarship is of the value of £175 per annum, 
and will be held at King’s College, Newcastle-on- 
Tyne, for three years); and Parsons Scholarship 
in Marine Engineering (1946): To Mr. W. G. Wade, 
of H.M. Dockyard, Sheerness (the scholarship is of 
the value of £170 per annum, and will be held at 
King’s College, Newcastle-on-Tyne, for three years). 


G.W.R. Cross-CHANNEL Suies.—Two of the 
Great Western Railway Company’s Cross-Channel 
ships, the “St. Julien” and “St. Andrew,” are 
now in South Wales docks, where they are being 
refitted after war service as hospital carriers and 
troopships. The whole of the interior of the two 
vessels is being stripped and redesigned to modern 
requirements and comfort. The ‘St. Julien,” 
which is at Penarth dock, is expected to be back 
in service next month temporarily on the Irish 
route, and will have accommodation for about 
1000 passengers and a number of motor-cars and 
freight. Sleeping accommodation will be provided 
for 343 passengers in single, double or open berths, 
in addition to luxury cabins. The “St. Andrew ” 
is at Newport, and is expected to be ready for 
service next spring. She will have accommodation 
for 1300 passengers and the number of state rooms 
will be increased from sixteen to twenty-four. 
Sleeping accommodation will be provided for 350 
passengers, including cabins of the de luxe type, 
having their own private bathrooms. The ship 
will be equipped with radar and echometer sound- 
ing machines. All the furnishings and fittings for 








the two ships have been and are being supplied 
through South Wales firms. 











Memoranda 


—__—_4-—__——— 


Miscellanea 


N.E. Drvistonat Coat Boarp.—The National 
Coal Board has now announced the appointment of 
the North-Eastern Divisional Board, which will 
administer the Yorkshire coalfields. The Chairman 
is Major-General Sir Noel Holmes, formerly Director 
of Movements at the War Office, and the other 
members of the Board are :—Mr. C. W. Phillips, 
deputy chairman; Mr. H. Hart, finance director ; 
Mr. J. Hunter, production director; Mr. Tom 
Smith, M.P., labour director ; and Mr. C. E. Wales, 
marketing director. For the time being the address 
of the Board will be at the Regional Office of the 
Ministry of Fuel and Power in Century House, 
Leeds. 


THE LATE Dr. C. S. MyeRs.—We regret to have 
to record the death of Dr. Charles Samuel Myers, 
which occurred suddenly at his home at Winsford, 
Somerset, on Saturday, October 12th. Dr. Myers, 
who was seventy-three, was formerly the Principal 
of the Nationa! Institute of Industrial Psychology, 
and in later years served as the Institute’s honor- 
ary scientific adviser. Prior to joining the National 
Institute, he was Director of the Psychological 
Lavoratory and Reader in Experimental Psychology 
in the University of Cambridge. It is of particular 
interest to recall that, among his many contribu- 
tions to various learned so-ieties, Dr. Myers pre- 
sented the James Forrest Lecture to the Institution 
of Civil Enginvers in 1942, his subject being 
“Psychology as applied to Engineering.” 


Bomzer House InstRuMents.—To assist boiler 
house and maintenance personnel, the Ministry of 
Fuel and Power has issued a booklet, entitled ‘‘ The 
Installation and Maintenance of Boiler House 
Instruments.” This booklet deals first with the 
various types of instruments in general use, over 
and above the two which the law demands, and 
describes their functions. The next section covers 
the most practical methods of installation and the 
measures necessary to maintain each instrument at 
its maximum efficiency and so to promote, not only 
economy, but the safe and efficient running of the 
boiler house. Helpful hints are made here for the 
correct adjustment and maintenance of such 
instruments as feed water and steam meters, draught 
meters, CO, recorders, thermometers and pyro- 
meters. Copies of the bulletin are obtainable free on 
application to the regional offices of the Ministry of 
Fuel and Power. 


Tue Institute oF Fvue..—The first annual 
dinner of the Institute of Fuel since the war, 
and the first dinner to be held by that body since 
the granting to it of the Royal Charter, was held at 
the Connaught Rooms, London, on Wednesday, 
October 9th. Many members and guests attended 
the function, which was followed by cabaret and 
dancing. As a result of a sudden strike by a sec- 
tion of the restaurant employees, speeches were 
made before an emergency buffet meal, but the 
difficulties were taken in good humour by all. 
Dr. E. W. Smith, retiring President of the Institute, 
was in the Chair. Speakers included Mr. E. Shinwell, 
Minister of Fuel and Power; Sir James Chadwick, 
recipient of the 1946 Melchett Medal; Dr. C. 
H. Lander, newly-elected President of the Institute ; 
Dr. D. T. A. Townend, Director, British Coal 
Utilisation Research Association; and Dr. H. 
Roxbee Cox, Director, National Gas Turbine 
Establishment. 


Ravio DeTEcTION oF METEORS.—The Depart- 
ment of Scientific and Industrial Research reports 
that experiments made on October 9th on the radio 
method of detection of meteors, and organised by 
Sir Edward Appleton and Mr. R. Naismith at the 
Slough Radio Research Station of the D.S.I.R., 
were completely successful. The Radio Research 
Station first detected echoes from meteors in 1932, 
and has continued to investigate them ever since. 
A theory was evolved that they were caused 
by the reflection of radio pulses from meteor 
trails, and evidence was progressively built up 
to support the theory. About 4 a.m. on the 
morning of October 10th, the burst of echoes was 
on @ scale greatly in excess of anything previously 
experienced, and these experiments show conclu- 
sively that the theory is correct. The methods used 
also permitted the average height of the meteor 
train to be detected, and this came out to be about 
60 miles above the ground. It is worthy of note 
that it was by purely scientific experiments of this 
kind that Sir Edward Appleton and the Radio 
Research Station developed the methods of detect- 
ing reflecting bodies at a distance, which later 
became the basis of practical radar. 
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Forthcoming Engagements 








Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the 'y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Association of Special Libraries and Information Bureaux 

To-day, Oct. 18th.—NorTHERN Branow: Hornby 
Library, William Brown Street, Liverpool, 3. 
“Information Service and the Export Trade,’ 
A. B. Agard Evans. 3 p.m. 


British Association of Chemists 
Wednesday, Oct. 23rd.—Gas Industry House, 1, Grosvenor 
Place, S.W.1. ‘ Fire and Explosion,’’ D. Matheson. 


7 p.m. 

Wednesday, Oct. 30th.—Gas Industry House, 1, Grosvenor 
Place, 8.W.1. ‘* Protection Against Industrial 
Poisons,” H. C. Stephenson. 7 p.m. 


Institute of Marine Engineers 


Saturday, Oct. 19th.—Visit to J. and E. Hall, Ltd., 

Dartford. 
Institute of Physics 

Saturday, Oct. 19th.—MipLanp Branco: The Univer- 
sity, Edmund Street, Birmingham. Chairman's 
Address, Dr. M. Francis. 

Tuesday, Oct. 22nd.—ELEcTRONICS GROUP: 19, Alber- 
marle Street, W.1. ‘‘ Fundamental Particles,” 
R. E. Peierls. 5.30 p.m. 


Institute of Refrigeration 

22nd.—Inst. of Mechanical Engineers, 
8.W.1. ‘‘ Military Uses of ee 
5.30 p.m. 


Tuesday, Oct. 
Storey’s Gate, 8 
tion,”’ B. Trott. 


Institution of Automobile Engineers 

Monday, Oct. 21st.—GtuasGow CENTRE: Inst. of Engi- 
neers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. ‘‘ Structural Problems of the Commercial 
Vehicle,” V. W. Pilkington. 7.30 p.m. 

Tuesday, Oct. 22nd.—BtRMINGHAM CENTRE: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘* Noise and the Motor-Cycle,” D. W. Munro. 
6.45 p.m. Luton CentTRE: The George Hotel, Luton. 
‘* Structural Problems of the Commercial Vehicle,”’ 
V. W. Pilkington. 7.30 p.m 

Wednesday, Oct. 23rd.—MANCHESTER CENTRE: Engi- 
neers’ Club, Albert Square, Manchester. “Structural 
Problems of the Commercial Vehicle,” V. W. 
Pilkington. 7.15 p.m. 


Institution of Chemical Engineers 
Saturday, Oct. 26th—N. WESTERN BrRaNncH: Stork 
Hotel, Queen Square, Liverpool. ‘‘Some Aspects 
of Adsorption by Activated Charcoal,’’ L. J. Burrage. 
3 p.m. 
Institution of Civil Engineers 
Friday, Oct. 25th.—YORKSHIRE ASSOCIATION: Great 


Northern Station Hotel, Leeds. ‘‘ Restoration of 
Drainage Works in Holland,” H. J. Paul. 7 p.m. 


Institution of Electrical Engineers 


To-day, Oct. 18th—N. EasTeRN STUDENTS: King’s 
College, Newcastle-on-Tyne. Chairman’s Address, 
‘** Reactance and the Performance of Barrell Rotor 
Alternators,”’ J. G. Henderson. 6.30 p.m 
Monday, Oct, 2\st,—S. MipLanp CENTRE : Grand Hotel, 
Birmingham. Chairman’s Address, C. F, Partridge. 
6 p.m.—Lonpon StupEents: Savoy Place, Victoria 
Embankment, W.C.2. Chairman's Address, ‘‘ The 


Power Transformer,”’ R. V. Darton. 6.30 p.m. 
Mersty AND N, WALES CENTRE : Liverpool Royal 
Institution, Colquitt Street, Liverpool. Power 


Supply for Generating Station Auxiliary Services,” 
W. Szwander. 6 p.m. 

Tuesday, Oct, 22nd, a9 MIDLAND CeNTRE (INSTALLA- 
TIONS GROUP): Leeds Corporation Electricity 
Department, Whitehall Road, Leeds.  Chair- 
man’s Address, J. G. Craven. 6 p.m. 

Wednesday, Oct, 23rd, ScorrisH CentTRE: Heriot-Watt 
College, Edinburgh. ‘* Rural Electrification: The 
Use of the Single-Phase System of Supply,”’ J. 8. 
Pickles and W. H. Wills. 6 p.m, 


Friday, Oct. 25th—MeASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Chairman's 


Address, L. J. Matthews. 5.30 p.m. 

Monday, Oct. 28th.—N. EasteERN CENTRE : 
Westgate Road, Newcastle-on-Tyne. 
tinction of Ares in Air-Blast Circuit Breakers,’’ 
A. Allan and D. F. Amer. 6.15 p.m. 8. MIpLanp 
Centre (Rapio Grove): James Watt Institute, 
Great Charles Street, Birmingham. Chairman’s 
address, J. Aspin. 6 p.m. 

Tuesday, Oct. 29th.—N. WESTERN CeNTRE (TRANSMIS- 
sion Group). Engineers’ Club, Albert Square, 
Manchester. ‘“ Rural Electrification: the use of 
the Single Phase System of Supply,” J. 8S. Pickles 
and W. H. Wills. 6 p.m. 


Institution of Engineers and Shipbuilders in Scotland 


Tuesday, Oct. 22nd.—39, Elmbank Crescent, Glasgow. 
‘Powdered Metals and the Engineer,” H. W. 
Greenwood. 6.30 p.m. 


Institution of Heating and Ventilating Engineers 


Monday, Oct. 21st.—N. East Coast Brancu: Inst. 
of Mining and Mechanical Engineers, Neville Hall, 
Newcastle-on-Tyne. ‘‘ Boiler Construction: De- 


Neville Hall, 
“The Ex- 


Institution of Mechanical Engineers 


To-day, Oct. 18th.—Storey’s Gate, St. James’s Park. 
S.W.1. Presidential Address, O. V. S. Bulleid, 
5.30 p.m. SourHerRN Grapuates: Royal Pavi- 
lion, Brighton. ‘‘The Performance and Control 
of Locomotives,” J. L. Wilson. 6.45 . 

Monday, Oct. 2ist.—Mriptanp GrapvatTEs : James Watt 
Memorial Institute, Great Charles Street, Birming- 


ham. “A Cent of Naval Engineering,” Vice- 
Admiral Sir John Kingcome. 7.15 p.m. 
Thursday, Oct. 24th—SouTHERN BraNcH: Royal Air- 


craft Establishment, Farnborough. ‘‘ The Develop- 
ment of Gas Turbine Power Plants for Traction 
Purposes in Germany,” E. H. Bright. 6.45 p.m. 
—N. WesTERN Brancu: Engineers’ Club, Albert 
Square, Manchester. ‘‘ An Experiment in the Use 
of a Standard Limit System,” John Loxam. 
6.45 p.m. 
Monday, Oct. 28th.—Grapvuates SEecTION:  Storey’s 
Gate, St. James’s Park, S.W.1. ‘‘The Pressurisa- 
tion of Aircraft Cabins,” A. Rodgevs. €.30 p.m. 
Tuesday, Oct. 29th.—MIDLAND BRANCH: James Watt 
Memorial Institute, Great Charles Street, Bir- 


mingham. ‘The Early Development of the Axial 
Type of Gas Turbine Engine,’’ Hayne Constant. 
5.45 p.m. 


Institution of Production Engineers 


To-day, Oct. 18th.—WesTERN SrecTIoN: Grand Hotel, 
Bristol. ‘Observations and Views on Heavy 
German Industries,” H. P. Budgen. 6.45 p.m.— 
E. Counties Section: Electric House, Ipswich. 
“‘Surface Finish in Practice,” D. F. Galloway. 
7.15 p.m. 

Saturday, Oct. 19th.—YoRKsHIRE GRaDUATES: Visit to 
the works of John Lund, Ltd., Cross Hills, near 
Keighley. | 2.30 p.m. 

Tuesday, Oct. 22nd.—WoLVERHAMPTON SECTION: Wise- 
more Schools, Walsall. ‘‘The Fundamentals of Fine 
Measurements,” J. Loxham. 7 p.m.—N. EAasTERN 
SECTION : Neville Hall, Newcastle-on-Tyne. “* Pro- 

ing in Shipyards,” J. Botwright. 





6. 30 p.m. 
Thureday, "Oct. 24th. —Lonpon SECTION : Institution of 
Storey’s Gate, St. James’s 
Park, swan * Plain ‘Bearing Design and Applica- 
tion,” W. H. Tait. 6.30 p.m. 


Institution of Post Office Electrical Engineers 


Wednesday, Oct. 23rd.—Faraday Building (South Block), 
Knightrider Street, E.C.4. ‘‘ Buildings for Tele- 
communications: Some Views and Suggestions,” 
J. Eccles. 5 p.m. 


Institution of Sanitary Engineers 
Friday, Oct. 25th.—Caxton Hall, Westminster, 8.W.1. 
**Codes of Practice,” C. Rowland Woods. 6 p.m. 
Institution of Structural Engineers 


Thursday, Oct. 24th.—11, Upper Belgrave Street, S.W.1. 
Presidential Address, Professor H. J. Collins. 


6 p.m. 





Iron and Steel Institute 
Wednesday and Thursday, Nov. 13th. and 14th.—Inst. 
of Civil Engineers, Great George Street, West- 
minster, S.W.1. Autumn Meeting. For programme, 
see page 354. 


Junior Institution of Engineers 





To-day, Oct. 18th.—39, Victoria Street, 8.W.1. ‘‘ Atmos- 
heric Railways.” L. Walter. 6.30 
| aenealanyg SECTION: Metallurgical 7, West 
Street, Sheffield. ‘‘The S Air C 
E. Scott. 7 p.m. 
Friday, Oct. 25th.---39, Victoria Street, 8.W.1. ‘‘ Water 
Pumping Machinery,”’ H. K. Hewitt. 6.30 p-m. 


Manchester Association of Engineers 

Friday, Oct. 25th.—Engineers’ Club, Albert Square, 
Manchester, ‘* Production of Flat Surfaces,’’ R. 
Whibley. 6.45 p.m. 

Wednesday, Oct. 30th,—STUDENTS’ SECTION : 
Club, Albert Square, Manchester. 
Affecting Road Transport Design,” D. H. 
‘ p.m. 


North-East Coast Institution of Engineers and Shipbuilders 


To-day, Oct. \8th,—Literary and Philosophical Society's 
Lecture Theatre, Newcastle-on-Tyne. Presidential 
Addresg; H. B. Robin Rowell. 6 p.m. 

W ednesday, ‘Oct. 23rd.—_STuDENTS SECTION : 
Hall, Newcastle-on-Tyne 1. Chairman's 
Richard J. W. Rudkin. 6 p.m. 


North of England Institute of Mining and Mechanical 
Engineers 
19th.—ASSOCIATES AND STUDENTS 
SECTION : Neville Hall, Newcastle-on-Tyne, 
General Meeting. 2.30 p.m. 


Royal Aeronautical Society 

Wednesday, Oct. 23rd.—Inst. of Civil Engineers, Great 

George Street, 8.W.1. ae Problems of Blind 

Landing,”’ H. F. Pritchard. np a 

Wednesday, Set. 30th.- —~GrapuatEs ECTION : 4, Hamil- 
ton Place, W.1. “‘ Application of the Ay! ind Tunnel 

to Aircraft Design,” EI J. Richards. 7.30 p.m. 

Vhursday, Oct. 31et.—Inst. of Civil Engineers, Great 

George Street, S.W.1. ‘‘ Aeroelastic Problems at 

High. Speed,” A. R, Collar. 6 p.m. 


Royal Statistical Society 


Wednesday, Oct. 28rd.—BrrMINGHAM Group: Chamber 
of Commerce, 95, New Street, Birmingham, 2. 
‘*Market Research,” A. 8. Wharton. 6.30 p.m 
Thursday, Oct. 31st.—SHEFFIELD GrouP: The Uni- 
versity, St. George’s Square, Sheffield, 1. “‘ The 
Control of Coke Quality by the Shatter Test,” J. 


Engineers’ 
* Influences 
Smith. 


Bolbec 
Address, 


Saturday, Oct. 








Sheffield Society of Engineers and Metallurgists 
Monday, Oct. 21st.—Royal Victoria Station Hotel, 
Sheffield. ‘The Layout and Mechanisation of 
Continuation Merchant Mills,’’ W, Udall. 6.15 )).m, 
Society of Instrument Technology 
Friday, Oct. 25th.—Scorrisn SrcTion : Royal Technicai 
College, Glasgow. ‘‘ Fundamental of Automatic 
Control,” T. C. Brodrick. 7 p.m. 
Tuesday, Oct. 29th.—Royal Society of Tropical Medicine 
and Hygiene, Manson House, Portland Place, W.1. 
“The Standard-Sunbury Engine Indicator,” §, 
Hill. 7 p.m. 
Stephenson Locomotive Society 


Saturday, Oct. 19th.—M1IDLaND AND NORTHERN Counties 
CENTRE : oo Society Rooms, St. Mary’s 
3. 


‘Liverpool Overhead 
Railway,’ ”'C. E. Box. 6. 15 p.m. 











Personal and Business 


Lorp RerrTH has been elected chairman of the 
Commonwealth Communications Council. 

Me. L. S. Kinnear has been appointed a manag- 
ing director of the British Oxygen Company, Ltd. 

THE Hon. Rosert A. BALFour has been installed 
as Master of the Company of Cutlers in Hallam. 
shire. 

Mr. J. R. JACKSON has been appointed mechanical 
engineer of the Association of American Railroads, 
mechanical division. 

SPECIALLOID, Ltd., announces that the address 
of its publicity department is Chester Road, 
Boreham Wood, Herts. (telephone, Elstree 1761). 

Mr. WiLFRED Hurst, A.M.I.Mech.E., has been 
appointed a technical representative of George 
Angus and Company, Ltd., Newcastle-upon-Tyne. 
SHILLAN’s ENGINEERING Company, Ltd., Ampton 
Street, London, W.C.1, has taken over the sale and 
service of Briggs and Stratton oil engines in the 
British Isles. 

Mr. J. H. Butter, M.I.Mech.E., has resigned 
the position of chief engineer of the Consett Iron 
Company, Ltd., to become chief engineer of the 
Stanton Ironworks Company, Ltd. 

Mr. H. V. SHELTON, general manager of the 
light castings department of Newton Chambers 
and Company, Ltd., has been appointed deputy 
chairman of the British Lronfounders’ Association. 
Mr. Joun H. BuntIince is retiring from the posi- 
tion of British manager of Ateliers de Constructions 
Electriques de Charleroi (A.C.E.C.). He will be 
succeeded on January Ist, next, by Mr. W. H. 
Wadmore. 

A NEW Dunlop company, Dunlop Special 
Products, Ltd., has been formed for the manufac- 
ture of the many new materials and products 
allied to the rubber industry, which are now being 
developed. 

Mr. A. J. Grpss SMIvTH has resigned the honorary 
secretaryship of the Birmingham and Midlands 
branch of the Institute of Export owing to the 
difficulties of combining the duties of this organisa- 
tion with his other activities. 

Mr. C. G. McAULIFFE has relinquished the posi- 
tion of Controller of Light Metals, Ministry of 
Supply, and has been appointed a departmental 
manager in the sales division of the British Alumi- 


nium Company, Ltd., Salisbury House, London 
Wall, E.C.2. 
Mr. A. L, Nickerson, chairman of the Vacuum 


Oil Company, Ltd., has accepted an appointment in 
the head office of the Socony- Vacuum Oil Company, 
Inc., New York. Mr. H. W. Rocke has been 
appointed managing director of the Vacuum Oil 
Company, Ltd. 

Dr. Grorar Lew has been appointed chemical 
adviser to the Directorate General of the Czecho- 
slovak Nationalised Chemical Industries in Prague, 
for the territories of the British Empire and the 
U.S.A. Mr. David Lee is joining Dr. Lewi as his 
personal assistant. 








Contracts 


ORDERS to the value of £36,000 have been received 
by Standard Telephones and Cables, Ltd., from the 
Johannesburg Municipality. The material to be 
supplied comprises 39,000ft of 0:25 square inch 
three-core 20-kV cable and 42,000ft of pilot and 
telephone cable, together with the requisite joints. 
The 20-kV cable is for use between the city and 
Parkhurst 20-kV bus-bars. The pilot cable is for 
use. between John Ware and Parkhurst sub-stations. 
An order, total value £7350, has also been received 
from the Port Elizabeth Municipality for 1320 yards 
of 0-1 square inch three-core ‘“* H.S.L.”’ solid type, 
44-kV paper-insulated, lead-covered and single-wire 
armoured and taped cable, with requisite acces- 
sories. These materials are required in connection 
with extensive developments by the municipality 








signs and Uses,” Joseph Smith. 6.30 p.m. 





Bradwell. 6.30 p.m, 





for feeding various outlying districts. 
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A Seven-Day Journal 


The National Coal Board 


jv is announced by the National Coal Board 
that Dr. Jacob Bakker, the well-known mining 
engineer of the Netherlands State coalfields, has 
joined the Board as adviser to the chief mining 
engineer. Dr. Bakker, who is fifty-seven years 
of age, graduated in 1912 from the Delft 
University and spent seven years in the gold 
and silver mines of the Dutch East Indies. In 
1921 he joined the Netherlands State mines at 
the “‘ Hendrik ”’ pit and three years later he was 
appointed the manager of the “‘ Wilhelmina ” 
mine, the oldest State-owned colliery in 
Holland. At that mine he had charge of the 
extensive reorganisation plans, and in three 
years he raised the daily production from 2000 
to 4000 tons of coal. From 1935 to 1943 Dr. 
Bakker was made the manager of the ‘‘Maurits” 
mine, where he undertook extensive pioneering 
work in the lay-out of a modern pit designed for 
a high daily output. He is a leading expert on 
“ horizon mining,” a system which drives road- 
ways straight out from the pit bottom, working 
the coal wherever it is struck. The ‘‘ Maurits” 
pit, near Maastricht, today holds the tonnage 
record for @ two-shaft mine. Each shaft is 
equipped with dual winding gear and a daily 
output of 9400 tons of saleable coal is raised, 
which is equivalent to some 12,000 tons before 
picking and cleaning. Dr. Bakker is familiar 
with the mining practice of France, Belgium 
and Germany, and he has already visited 
several of the British coalfields. 


Engineer-in-Chief of the Fleet 


Ir is announced by the Admiralty that 
Rear-Admiral (E) D. C. Ford, is to be pro- 
moted to Vice-Admiral (E) and appointed 
Engineer-in-Chief of the Fleet, in succession 
to Engineer Vice-Admiral Sir John Kingcome, 
K.C.B., to date from January 25th, 1947. 
It is of interest to record that Rear-Admiral 
(E) Ford is the first officer of the Selborne 
Scheme to reach the highest post in naval 
engineering. That scheme, we may recall, was 
introduced into the Navy in 1903, at which 
time all officers were trained initially as execu- 
tive officers and did not specialise in engineer- 
ing, &c., until they had reached the rank of 
Lieutenant. Rear-Admiral Ford was born in 
1890 and joined the Royal Naval College, 
Osborne, as a cadet in September, 1903, the 
first term of the new scheme. After serving as 
a Lieutenant he specialised in engineering in the 
year 1913. On completing his training he was 
from 1921 to 1923 Senior Engineer in H.M.S. 
“Queen Elizabeth,” while from 1929 until 
1932 he served as Commander (E) in the 
aircraft carrier H.M.S. ‘* Courageous.” In 
1938 he was appointed technical adviser to the 
Fifth Sea Lord, and in 1939 became the first 
Director of Naval Aircraft Maintenance and 
Repair. During the war he was Fleet Engineer 
Officer on the staff of the Commander-in-Chief, 
Home Fleet, and in January, 1944, Rear- 
Admiral Ford was appointed Assistant Engi- 
neer-in-Chief at the Admiralty. In 1942 he 
received the C.B. award. Engineer Vico- 
Admiral Sir John Kingcome, K.C.B., who is to 
retire in January next, has been Engineer-in- 
Chief of the Fleet since early in 1945. He is 
fifty-six years of age. 


Lloyd’s Register Shipbuilding Returns 


THE statistics issued by Lloyd’s Register of 
Shipping regarding merchant vessels under con- 
struction at the end of September last show that 
in Great Britain and Ireland there is an increase 
of 109,935 tons in the work in hand, as com- 
pared with the figures for the previous quarter. 
The present total of 1,874,878 tons gross is also 
greater by 378,635 tons than the tonnage which 
was being built at the end of September, 1945, 
and has not been exceeded since June, 1922, 
when the total recorded was 1,919,504 tons. 
At the end of September the tonnage on which 
work was suspended amounted to 10,410 tons. 


tonnage now being built in this country, is 
intended for registration abroad or for sale. 
The tonnage of merchant vessels under con- 
struction abroad at the end of September is 
shown as 1,694,281 tons gross, which is 181,899 
tons more than that recorded at the end of 
June last, when it was noted that no figures 
were included for Danzig, Germany, Japan, 
Poland and Russia, and that the information 
concerning France was incomplete. These 
reservations still apply, but the figures shown 
for France are more comprehensive than pre- 
viously. The total tonnage under construc- 
tion in the world, apart from those countries 
excluded, as mentioned above, amounts to 
3,569,159 tons gross, of which 52-5 per cent is 
being built in Great Britain and Ireland and 
47-5 per cent abroad. During the quarter 
under review, in Great Britain and Ireland 
360,156 tons were begun and 268,715 tons were 
launched. Similar figures for abroad are 
312,311 tons commenced and 231,376 tons 
launched. Steam and motor oil tankers of 1000 
tons gross and upwards under construction in 
the world amount to seventy vessels of 580,483 
tons, fifteen steamers of 128,188 tons and fifty- 
five motorships of 452,295 tons. Of the merchant 
shipbuilding in hand throughout the world at 
the end of September, 2,258,307 tons, or over 
63 per cent, are being built under the inspection 
of Lloyd’s Register. Of this total, 1,545,598 
tons, representing more than 82 per cent of the 
tonnage being built there, are under construc- 
tion in Great Britain and Ireland, while of 
the tonnage being built abroad 712,709 tons, 
or over 42 per cent, are being constructed under 
the inspection of Lloyd’s Register. 


Cunard White Star, Ltd 


In last week’s issue we recorded with deep 
regret the sudden death on Wednesday, 
October 16th, at his home, Hinderton Hall, 
Neston, Cheshire, of Sir Percy Elly Bates, the 
chairman of Cunard White Star, Ltd., and the 
Cunard Steam Ship Company, Ltd. Speaking 
at a short memorial service held on board 
the ‘‘ Queen Elizabeth” on Friday morning, 
October 18th, Commodore Sir James Bisset 
paid a tribute to his integrity, strong purpose 
and his sympathetic understanding, and the 
part he had played in the building of the two 
great liners. At Liverpool on Friday, October 
18th, at a special directors’ meeting of Cunard 
White Star, Ltd., Sir Thomas Brocklebank 
proposed and Lord Roydon seconded, that 
Mr. Frederic Alan Bates, a former deputy 
chairman and brother of Sir Percy Bates, 
should be appointed chairman of the company, 
which was unanimously agreed, A _ similar 
proposal was unanimously agreed by the 
directors of the Cunard Steam Ship Company, 
Ltd. Sir Thomas Brocklebank, deputy chair- 
man, who presided, said that having regard 
to his own position as deputy chairman of the 
company’s shipbuilding committee, which was 
actively engaged with a considerable programme 
of new work, as well as with the conversion of 
the company’s tonnage from war to peacetime 
requirements, he would prefer for the present 
to devote himself to the work of that com- 
mittee. On Monday last Mr. F. A. Bates, the 
new chairman, stated that there would be no 
change in the policy of the company, which was 
to bring into being a bridge of communication 
between the two continents on either side of the 
Atlantic, a bridge which was represented by 
the two great ‘* Queens.”’ 


Agricultural Machinery Supplies 


THE present shortage of agricultural machin- 
ery and spare parts in this country was debated 
in the House of Commons on Thursday, October 
17th, when Mr. Baker White expressed the 
opinion that, in spite of the need for the export 
drive, we were sending too much home-produced 
machinery abroad. He said that, to quote but 





About 387,000 tons, or 20-6 per cent of the 


one example, all over the country threshing 


was held up through shortage of boxes, and also 
thousands of quarters of corn had been lost 
through the shortage of combine harvesters. 
The Joint Parliamentary Secretary to the 
Ministry of Agriculture, Mr. Collick, replying 
in the debate, pointed out first of all that there 
had been no great complaint about shortage 
of spare parts for British-made agricultural 
machinery, neither had there been many com- 
plaints about a shortage of spares for Canadian 
machines. With regard to machinery going 
overseas, Mr. Collick suggested that, quite 
apart from the general need to develop our 
export trade, the more we could develop our 
own manufacture of agricultural machinery in 
this country, the cheaper the products might 
become. It should also never be forgotten that 
no less than £3,000,000 worth of agricultural 
machinery exports had gone to U.N.R.R.A. 
alone. Mr. Collick asserted that a fair balance 
had been struck between export and home 
users in the allotment of agricultural machinery. 
One of the things wanted was to build up the 
production of agricultural machinery in this 
country, and if the plans in mind materialised, 
the total value of our agricultural machinery 
production ought to be doubled next year. Mr. 
Collick assured the House that his Ministry 
worked in the closest touch with the Ministry 
of Supply. The Ministry of Supply was, he 
said, well aware of the raw material required, 
and he was hoping that exchanges which had 
been going on between the two Ministries would 
prove profitable in the period ahead. 


The Production Drive 


On Friday of last week, October 18th, the 
Lord President of the Council, Mr. Herbert 
Morrison, reviewed the progress that has been 
made in the campaign for greater production 
throughout industry. He said that the question 
of greater output per person employed was 
fundamental, and that just as bottlenecks in 
one place caused bottlenecks right down the 
line, so increased production—owing to greater 
effort and more scientific methods—assisted or 
stimulated greater production elsewhere. In 
the inter-war period productive efficiency rose 
by an average of 14 per cent a year, and now as 
production teams became settled and wartime 
lessons in technique and leadership could be 
applied right through industry, Mr. Morrison 
thought we should see a much bigger increase 
in output per person employed. Turning to the 
actual progress of production, Mr. Morrison said 
that coal was, of course, the difficult spot. Even 
now few people realised that the consumption of 
coal in this country was running well up to 
pre-war rates. The home supply of electricity 
was about double what it was ten years ago, 
but here was another form of shortage caused 
by increased demand rather than by reduced 
supply. With regard to heavy industry, Mr. 
Morrison stated that in no single month this 
year had production fallen as low as the average 
month of 1935 of steel ingots and castings, 
heavy rails and sleepers, heavy and medium 
plates, cold rolled strip and wire. Yet steel 
was very short because organised demand, in 
spite of all that had to be done to throttle it 
down, was outrunning the present capacity of 
the industry. Mr. Morrison referred also to the 
fact that production of machine tools was now 
50 per cent greater than in 1935, that locomo- 
tives were being built at the rate of 700 a year, 
and that the production of railway wagons was 
on the way to beating the 1935 output of 1500 
a month. Furthermore, the electric lamp in- 
dustry was now turning out 180 million lamps 
a year against 100 million in 1935. The Govern- 
ment’s policy on increasing production had 
been endorsed, Mr. Morrison concluded, by 
representatives on both sides of industry. Now, 
it was necessary to think as individuals along 
the same lines, and he felt that employers and 
factory managers, trade union branches and 
shop stewards could be relied upon for help in 





this direction. 
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Graphical Solutions of Statistical Problems 


By Dr. 


F. LEVI 


No. 11—(Continued from page 340, October 18th) 


ig the significance of the distribution 
line of a production should now be clear, 
we shall deal with another property of P.G.P. 

If one knows the distribution line of a 
production, under statistical control, it is 
possible to draw the distribution line for the 
average values of samples of » individuals 
each, drawn at random from this produc- 
tion, since it is known that it will have the 
same average value and its deviation at a per 
cent (where a per cent is any ordinate) will 
be equal to the deviation at a per cent of 
the parent distribution divided by the square 
root of the sample size n.° 

The distribution line of the 1000 pins 
is reproduced in Fig. 6 (‘‘ Individuals ” 
same as in Fig. 1). The averages of 
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samples of five pins each will have as distri- 
bution line MO, where ML=NL/V5. This 
distribution line tells us, e.g., that 90 per 
cent of the averages calculated from these 
samples will probably have values larger than 
0-9985in and smaller than 1-0015in. 

This property lends itself to the solution 
of many problems, such as the following :— 

Example D.—A part was produced in 
fairly large batches and we were measuring 
the values of one of the characteristics in 
ten parts out of each batch. The parts were 
found to be fairly well under control within 
each batch, but the average value was vary- 
ing largely from batch to batch. The devia- 
tiation at a per cent was also varying from 
batch to batch, but not by a great amount. 
We were interested in knowing what was the 
probability that the average calculated from 
the 10 values did not differ by more than 
one unit from the average of the batch. To 
be on the safe side we chose the batch which 
had the largest probable deviation at a per 
cent and the corresponding distribution line 
is shown in Fig. 7 (‘Individuals’). The 
distribution line for averages of samples 
of 10 drawn from this batch is OM (ML= 
NL/V10 (“Averages”). The percentage 
value corresponding to 24 (one unit less than 





® Rissik gives as a practical condition for the validity 


the average) is approximately 15 per cent, 
which shows that 15 per cent of the sample 
averages can be expected to be smaller than 
this value. Since the graph is symmetrical, 
we can say that nearly 70 per cent of the 
averages will not differ by more than one unit 
from the average of the batch. As we said 
before, the distribution lines for all the other 
batches will be parallel to the line “ indi- 
viduals’’ of Fig. 7 or steeper, and the 
same applies to the line “‘ averages,” so that 
the answer to our question is that there is a 
probability of at least 70 per cent that the 
average calculated from the samples of ten 
does not differ by more than one unit from 
the average of the corresponding batch. 








of this equation that the sample size should not be larger 
than 10 per cent of the size of the batch. 


Example E.—If in the preceding case, we 
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had required to find the sample size which 
would give us a reasonable assurance that 
90 per cent of the sample averages did not 
differ from the corresponding batch averages 
by more than one unit, we would have drawn 
Fig. 8. Here a horizontal line is drawn 
from the point 5 per cent and its intersection 
B with the vertical from 24 is joined with O, 
average of the known “ individuals ”’ line. 
The line BO is the required distribution line 
for the averages; the ratio LN/LM is 
measured (=5-5) and its square (30) 
represents the sample size to use. 

Example F.—A magnet used in an instru- 
ment is produced in large batches and the 
value of one of its characteristics must be 
higher than 15 units. It is known that the 
distribution of the values is under control 
for the magnets within a batch, the devia- 
tion at a per cent is practically constant for 
all batches (the value of the deviation at 
0-1 per cent being 7 units), and the 
average value varies greatly from batch to 
batch. We will examine some problems con- 
cerning the establishment of an inspection 
procedure, based on sample testing. 

If we decide that the inspection shall con- 
sist of measuring the average computed from 
four magnets out of each batch, we can find : 

(a) The minimum average that will give 
us a reasonable/assurance that none of the 


— 


have a lower value than 15. Fig. 9 
line a, represents the distribution line for 
the batch, which bas the minimum average 
and still satisfies the condition that prac. 
tically all of its magnets have a value 
higher than 15. To draw this line one 
joins the point P (15 units, 0-1 per cent) 
with the point O (lying on the 50 per cent 
ordinate and have as abscisse the value 
15 +-deviation at 0-1 per cent=15+-7=29). 
The distribution line for the averages will 
have the same average, 22, and as devia. 
tion at a per cent the deviation at a per 
cent of line a divided by V4 (4-sample 
size). Taking QR=PR/V4 and joining 
Q with O we get the distribution line 4 for 
averages of samples of four. The minimum 
value of average we can expect is the one 
corresponding to point Q, that is, 18-5 
units, and this is the value required for our 
inspection procedure. 

(6) The approximate probability of 
accepting batches which are 2 per cent 





defective, if we employ the minimum 
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value of 18-5 for the averages of samples 
of size 4. 

Line c represents the distribution for a 
batch having 2 per cent defectives. This 
is obtained by drawing through point 8 
(15-2 per cent) a parallel to line a. 

Line d represents the distribution of the 
averages of samples of size 4 drawn from 
such a batch. This is obtained drawing a line 
parallel to 6 through the average point O’. 

A vertical from our acceptance value 
18-5 meets line d at T, which corresponds 
to 15 per cent, and that means that only 
15 per cent of the averages will have a 
value smaller than our established mini- 
mum acceptance value. 

The approximate probability of accept- 
ing batches which are 2 per cent defective 
is then 85 per cent ! 

(c) The approximate percentage defective 
of lots which have an even chance of accept- 
ance, with the previous inspection limit. 

If a lot has an even chance of acceptance, 
it means that 50 per cent of the averages of 
samples of four drawn from it will be higher 
than the acceptance limit 18-5 per cent. 
Since the averages of samples have the same 
average as the batch, lineedrawn from point 
U (18-5, 50 per cent), parallel to a and c will 
give us the distribution line for the batch. 

Since point V of this line, on the vertical 





magnets in the corresponding batch will 


from 15, corresponds to 6 per cent, wé can 
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say that 6 per cent defectives may be ex- 
pected in a batch which has even chance of 
acceptance. 

(d) What should be the acceptance limit 
which will limit the risk of accepting a 
5 per cent defective batch to practically nil? 

Fig. 10 shows the line for a 5 per cent 
defective batch (5 per cent def. indiv.), 
from which one can draw the line for the 
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corresponding averages of samples. If one 
wants to reject practically all of the 
averages, the minimum acceptance value 
must be 22-3 (since 99-9 per cent of the 
averages are lower than this value). If 
one did this, the same graph shows that 60 
per cent of the good batches having the mini- 
mum average) value 22 would be rejected. 
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If we are ready to use a larger sample 
size, we can, for instance, find what sample 
size should be taken to give a small risk 
(1 per cent) of accepting batches 5 per 
cent defective, a small risk (1 per cent) of 
rejecting a good batch having a minimum 
average value, and what should be the 
corresponding accepcance limit for averages 
of the samples. 











Fig. 11 shows that if we draw the 
two distribution lines for batches 5 per 
cent defective and for good batches having 
the minimum average value, and we draw 
a vertical from P, the middle point of the 
averages, O and O’, to intersect the hori- 
zontals from points 99 and 1 per cent, we 
obtain points Q and R. Joining Q with O’ 
and R with O, we have the required dis- 
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tribution lines for the averages of samples. 
To find the sample size, one has only to 
square a ratio of corresponding deviations 
like (ST/RT)?=3-3?11. The required 
acceptance limit is 20-4. 

(We have always made the full con- 
struction, in spite of the fact that this is 
clearly not necessary in most of the cases. 
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In this last example, the point P is central 
with O and O’, since we required an equal 
risk of accepting defective batches and 
rejecting good ones. The construction for 
the case where the two risks are different 
is left to the reader, and does not present 
any difficulty.) 

Another interesting and useful property 


of P.G.P. is the one which allows us to 








find the probable distribution line for the 
values of a characteristic of an assembly, 
given the distribution lines for the values of 
thesame characteristic of the component parts. 


In fact, if the parts are drawn at random 


from productions under statistical control, 
the distribution line for the assembly will 
have as average the sum (or difference) of 
the averages of the components, and as 
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deviation at a per cent the square root of 
the sum of the deviations at a per cent of the 
distribution lines of the components. 


We will describe two examples concerning 


the assembly of two parts only. The exten- 
sion of the methods to three or more parts 
will not present any difficulty. 


Example G.—The thicknesses of two plates 
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are known to be controlled within 1-000in 
+0-003in and 0-250in-+0-002in. We desire 
to know what will be the probable thick- 
nesses of the plates resulting from the joining 
together of two plates, one from each of the 
two above distributions. 


Fig. 12 shows the distribution lines 


for the plates of 0-250in (line AO) and 
1-000in (line CO’) average thickness, where 
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AB==0-002in and CD=0-003in, these being 
the deviations at 0-1 per cent corresponding 
to the tolerances. The line EO” in the same 
graph is the distribution line for the thick- 
nesses of the assemblies, where EF= 
V AB?+CD?=0-0036in, and the average 
value (O”) corresponds to the sum of the 
averages=1 -250in. 

Assuming, e.g., that we desire to know 
how many of the assemblies will have a 
thickness less than 1-248in, the line EO” tells 
us that we can probably expect 5 per cent of 
the total production to satisfy this condition. 

Example H.—Two cardboard tubes had 
to fit one inside the other, and the resulting 
assembly was satisfactory if the interference 
was not greater than 0-003in and the clear- 
ance not greater than 0-005in. 

In the manufacture of tubes the outside 
diameter is harder to control than the inner 
one (which is governed by the mandrel size), 
and the limits were :—Outside diameter of 
inner tube=0-750--0-006in and inside dia- 


Fig. 13 shows the two corresponding 
distribution lines AO’ and BO’. The line 
FO is the distribution line for the assembly, 
where O (average) corresponds to the 
difference between the averages=0-00lin 
and FE= V AC?+BD?= V0-006?+-0-003?= 
0-0067 is the deviation at 1 per cent. 

It is clear that about 3 per cent of the 
assemblies may be expected to be faulty, 
owing to interference greater than 0-003in, 
and another 3 per cent may be expected to 
be faulty because the clearance is greater 
than 0-005in. 

Fig. 14 shows that we should produce 
cardboard tubes, e.g., within the limits 
0-750in-+-0-0035in and 0-75lin+0-002in to 
feel confident that no assembly shall be 
faulty. These two limits have been chosen, 
since they require greater accuracy for both 
diameters, but still take care of the fact that 
the outside diameter is harder to control. 
Naturally, the problem can be solved with 
an infinite number of combination of the two 











meter of outer tube=0-75lin+0-003in. 


tolerances. 








** Fuel and 


No. IIl—(Continued from 


Section D—‘‘ High Temperature Pro- 
cesses ”’—on October 8th, a session was 
devoted to “The Scope for Savings.”’ Dr. 
C. H. Desch, F.R.S., who presided, said it 
was necessary to take note of the fact that 
when figures were given for overall savings 
within a given number of years, many works 
had been much more successful than was 
indicated, and that the maximum savings 
which had been effected were far in excess 
of the average given in some of the published 
figures. The efficiency of the blast furnace, 
as operated today, was very high indeed, 
and where it was bound up with the recovery 
of by-products, there was very little room 
for improvement on the best practice. But 
there were furnaces which were built before 
the war which were designed for working 
with rich imported ores. On the outbreak 
of war they had to change over to low grade 
British ores with, naturally, a very much 
larger fuel consumption than they were 
designed for. Yet it was safe to say that a 
very high degree of efficiency had been 
reached even in such circumstances. When 
they came to subsequent processes in which 
gaseous fuels were used and not coke, then, 
of course, there was very much more room 
for different methods of utilising the fuel. 
To a chemist like himself, the burning of 
raw coal was abhorrent, and they must 
look to the time when the largest proportion 
of coal was turned into coke and the many 
by-products obtainable from the coal. 
Among the things which needed further 
study was a more efficient means of removing 
sulphur from the gases derived from coal 
because when gas was used in the open 
hearth furnace for combustion the sulphur 
which was carried in had to be removed, 
and whilst in many processes the sulphur 
was kept under control, this was one of the 
fields in which more useful work might be 
done. There was in many works a certain 
flexibility in the heating of open hearth 
furnaces by which changes could be made 
from one fuel to another according to varia- 
tions in price ot fuel, but that did not apply 
generally. The heat losses from the open 
hearth furnaces were still considerable and 
there were problems of efficient lagging to 
prevent radiation losses, but as soon as 
the furnace was more efficiently lagged, so 
the stresses on the lining of the furnace 








the Future ”’ 
page 343, October 18th) 


became more severe and there were then 
difficulties with the refractories. Here, 
again, there was room for considerable 
improvement in the production of refrac- 
tories to resist very high temperatures. 
In the laboratory it was possible to produce 
and use a refractory which was completely 
refractory at temperatures above those of 
the steel furnace, and it was a question of 
how far the experience gained with such 
laboratory work could be converted into 
works practice. 

Another problem was the utilisation of low 
grade heat. It always seemed wrong that 
there should be at power stations large cool- 
ing towers dissipating heat into the air, and 
in metallurgical works there were many 
operations in which cold water was used 
for cooling and was then run into a cooling 
tower or river, and the heat thus thrown 
away. For theoretical reasons, the utilisa- 
tion of low grade heat was a difficult problem 
but it could hardly be regarded as insoluble. 

Col. P. G. J. Gueterbock, (President, 
Institute of Metals) said the conditions 
obtaining in the non-ferrous metals industry 
were somewhat different from those obtain- 
ing in the ferrous industries. Nevertheless, 
there was the same need for a scientific 
approach to the fuel problem. Not only 
were there tremendous thermal losses in 
the equipment, but there were also losses 
through bad manipulation, and for this 
reason he stressed the great importance of 
instrumentation which he feared, in a large 
degree, was sadly lacking in the non-ferrous 
metals industries. Without adequate records 
and statistics obtained by instrumentation, 
it could not be hoped to tackle these fuel 
problems scientifically. It was not enough 
merely to say that a works consumed 1000 
tons one week and 1500 tons the week before. 
There must be detailed information available 
as to the different purposes for which the 
fuel was being used, for instance, what was 
used in the boilers, the furnaces, in electric 
power, and so on. Even the smallest works 
could quickly and accurately analyse the 
various uses and so ascertain where savings 
could be made. 

Taking the longer view, at the moment it 
was not easy to obtain new plant and he 
hoped that the Government Departments 
concerned—and there were many of them— 


would do all they could to help the industry 
modernise its equipment. He could not 
help but feel that there was very little fur. 
nace equipment which had been installed 
pre-war that really came up either to the 
idea or to the standards now attainable. 
Electric furnace equipment had made enor. 
mous strides during the past 10 or 15 years, 
and its use had set a very high standard of 
efficiency. At the same time, it must be 
borne in mind that electric power was so 
readily obtained that it was very easily 
wasted, and therefore in its use there must 
be suitable means for constantly checking 
the consumption in relation to production. 
Serious waste might occur in the use of 
electricity without anyone being the wiser 
unless there was proper instrumentation. 
Every effort, too, should be made to retain 
and maintain the interest of the operators 
in the use of the instruments so installed. 

While he had urged the importance of the 
scientific approach to fuel economy oy the 
industry, even by the smallest units, he 
hoped he would be excused for urging the 
same approach on the part of the Ministry 
and those acting on its behalf. He par. 
ticularly suggested, in this connection the 
possibilities of the increased use of oil 
firing. Many metallurgical processes in the 
non-ferrous metals industry were specially 
suited, on technical grounds, for this, and 
such quantities of oil as we could afford to 
import could be put to no more effective use 
than in such operations. 

Further, he suggested that the time had 
come when cuts in fuel consumption should 
be more scientifically made than by sug- 
gesting an overall percentage saving. This 
penalised users who had been, and still 
were, maintaining a high standard as against 
those who continued to use fuel wastefully. 
He felt sure the Minister and his officers 
were fully aware of this point but a more 
generous appreciation of it should be shown 
by kicking the laggard in the rear. 

Finally, he said there was a little danger 
that some enthusiasts in and out of the 
Ministry were losing a great deal of good will 
by constantly harassing managements by too 
many conferences and committees. There 
was @ little tendency to treat the matter 
as if they were organising a flag day. 


THE Coat INDUSTRY 


On Wednesday, October 9th, the coal 
industry was discussed. 

Professor A. M. Bryan, the Chairman 
of the Coal Industry Joint Fuel Efficiency 
Committee, presided over the discussion. 

Mr. A. B. Muirhead, discussing power 
generation at collieries from low-grade fuels, 
outlined the conditions applying to the steam 
and power demand at collieries and the 
steps which might be taken for the increased 
use of low-grade fuels. 

The setting-up of central power stations 
at suitable points in the respective areas 
would facilitate developments, and if central 
plants for blending and upgrading of low- 
grade and other normally unmarketable 
fuels were established in conjunction with 
central power stations, facilities would be 
provided whereby all grades of steam-raising 
fuels might be used to greater advantage, 
and power would be produced at the lowest 
possible working cost. Compressed air, 
however, was costly unless it were generated 
from exhaust steam. It appeared to be a 
mistake to perpetuate any system whereby 
it would be generated from marketable 
fuel or purchased from the supply companies 
at present-day prices, but there were good 
grounds for expecting that the cost of elec- 
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fuel central stations would be sufficiently 
low to admit of either high-pressure steam 
turbo-compressors being run at the power 
stations or of motor-driven compressors 
being established at the collieries, especially 
for service outwith the winding period. 
The investigations into the various low- 
grade fuels to be dealt with at the central 
blending plants, he suggested, should in- 
clude the use of so-called ‘‘ refuse ”’ coal. It 
followed that the blending process might 
provide means of dealing effectively with the 
utilisation of a considerable portion of the 
unwashed fines. The modern  develop- 
ments in water-tube boiler practice, whereby 
the chain grate was designed of sufficient 
area to burn the necessary fuel to meet 
the steam demand and was fitted with com- 
partments for the control of air admission, 
with brick arches designed to promote ready 
ignition of the fuel, and with automatic ash 
handling plant, enabled all the steam require- 
ments to be met from a consistent grade 
and quantity of blended fuel. The setting-up 
of the central power stations would also pave 
the way for consideration of the connection 
to the Grid of the Central Electricity Board, or 
to the local authorised electricity undertaking, 
for the purpose of an exchange of power. 
Mr. N.S. Walker (North-Eastern Electric 
Supply Company), dealing with colliery 
power problems, said that compressed air 
was unsuitable for many of the mechanised 
mining schemes now projected, and its use 
would probably decline. Compared with 
direct electric drive, its efficiency of operation 
was low. Steam winders were also extra- 
vagant users of coal, and it was not unusual 
for a steam winder to consume five times as 
much coal as would be used by a power 
company to provide the energy requirements 
of the corresponding electric winder. 
Complete electrification implied, of course, 
either the existence or the provision of coal 
preparation plant—probably including froth 
flotation equipment—for the treatment of 
colliery boiler fuel which would otherwise 
be unsaleable. Most low-grade fuels could 
be upgraded—there were exceptions, of 
which one was splint coal—but usually 
they presented no great difficulty to the 
coal preparation expert. 
Mr. A. W. Kidd, considering the form that 
a mine pumping scheme should take for maxi- 
mum economy, said that, from a prior analysis 
of the subject, three-shift pumping might be 
ruled out asdefinitely uneconomic unless there 
were some quite unsurmountable difficulties 
in making adequate underground storage. 
Pumping was the only colliery load of 
any size which was flexible, so that while 
loads such as winders, compressors, coal 
preparation, &c., could not be moved from 
one shift to another, pumping load could be 
made to come on whenever most convenient 
and economic. Yet frequently pumping 
was done during the morning shift. He 
discussed the savings to be effected by 
taking the pumping off the maximum 
demand. That policy was particularly 
important where the power was generated 
in colliery power stations, as the reduction in 
maximum demand enabled other commit- 
ments to be made. Furthermore, by level- 
ling the load curve the plant could be operated 
more efficiently and continuously, for a bad 
load factor would lead to troubles, such as 
heavy repairs to boiler brickwork due to 
continual expansion and contraction, expan- 
sional trouble in boiler water-tubes, turbine 
blades and alternator field windings. A 
more even load curve also enabled generators 
to be operated for more hours at or about 
their economical rating instead of fluctu- 
ating from M.C.R. to quite low loads, 
and that alone might effect more than 2 








per cent greater efficiency of generation. 

Mr. J. Stafford (Chief Engineer, Carlton 
Main Colliery Company, Ltd.) discussed the 
reclamation of fine coal by froth flotation. 
From his experience in the Yorkshire coal- 
field, Mr. Stafford estimated that not less 
than 1 per cent of the output of that coal- 
field, in the form of washery slurry, was 
either discarded or burned inefficiently in 
excess. If similar conditions existed in 
other coalfields, there was available in Great 
Britain a source from which we could increase 
the national usable output by 2 million 
tons per annum. He suggested that, given 
the necessary plant, that addition to the 
nation’s fuel supply could be realised within 
five years, much of it sooner. 

Mr. Meadows (Messrs. William Cory and 
Son), commenting on a remark that con- 
sumers should accept higher ash content 
for the sake of stability in ash content, 
pointed out that in south-east England the 
cost of fuel transport was very high indeed, 
and it seemed to be essentially bad to move 
inerts about the country. Unless each col- 
liery in a district produced coal to a particular 
ash standard, a consumer who received one 
week’s coal from one colliery and the next 
week’s coal from another would stilllexperience 
trouble due to variation of ash content. 

Mr. Simpkins, referring to the difficult 
labour conditions in connection with the 
utilisation of low-grade fuels, and to the 
consequent use at collieries of some fuels of 
good quality which normally would be sold, 
urged that if plant could be designed for the 
better handling of the low-grade fuels, in 
order to avoid the heavy manual labour, 
much of the low-grade fuel could be utilised 
more effectively. It was possible in many 
cases to mix low-grade fuels with other 
fuels. But the very widely fluctuating loads 
in collieries rendered it necessary at some 
periods to run on good clean coals, and the 
low-grade coals could be used only when the 
demand for steam was considerably lower. 

Dr. Crawford (Ashington Coal Company) 
urged that, with modern methods of coal 
preparation, there was no room in the future 
programme of the mining industry for low- 
grade fuels at all. The ash should be removed 
from the slurries and the effluents as well 
as from the nuts and large sizes, and if 
necessary the slurries and the effluents 
should be dried either by mechanical means 
or by thermo treatment. The problem 
then boiled down to one of size. The diffi- 
cult fine sizes should be consumed at the 
central electricity generating stations in the 
coalfields ; the larger sizes could be trans- 
ported to the more distant points of utilisa- 
tion. We were on the eve of a new era 
in the mining industry, and men of vision 
should deal with the problem of the sur- 
face plant. He looked forward to the time 
when there would not be a 100-ton washer 
here and a 150-ton washer there, but cen- 
tralised washeries as well as centralised 
generating stations. The capital expenditure 
on the central plants would be less than the 
aggregate on the smaller cleaning plants 
all over the country; ‘further, we should 
eliminate the spoil heaps which marred 
the countryside, particularly if the central 
cleaning plants were near the sea, because 
the sea would form the most convenient 
dump for the colliery refuse. The generating 
stations in the coalfields should be part and 
parcel of the centralised cleaning plant and 
could possibly burn the fuel in the pulverised 
form, which would enable them to use the 
widest range of fuels possible. If any sizes pro- 
duced at the central cleaning plants became 
a drug on the market, it would be pulverised 
and burned in the generating stations. 

Mr. H. H. Partridge (Edinburgh), sug- 


gesting that there should be no such thing 
as unsaleable coal, said that if coal would 
raise steam at the collieries it would raise 
steam anywhere else. 

All the trouble about ash and moisture 
content was fundamentally wrong. Some 
years ago there was a squeal for the ash 
content to be reduced to 3 or 4 per cent; 
But all sorts of maintenance troubles arose 
—stokers burned out, and so on—and. users 
then asked for higher ash content. 


SMALL BOILERS 


One morning session on October 9th was 
devoted to a discussion of the “‘ Design and 
Operation of Smaller Boilers.” 

Dr. E. G. Ritchie discussed the subject of 
gas temperature and heat transfer in shell 
boilers and mentioned first the effect of 
rating and excess air as established by the 
Shell Type Boiler and Fire Equipment Com- 
mittee in a series of investigations on Lanca- 
shire and Economic boilers. These were 
carried out recently at Woolwich. The 
investigations showed that the exit gas 
temperature rose as the rating was increased. 
It appeared from this work that the bottom 
and side tubes were unaffected and it was 
suggested that perhaps the best way to 
develop the Lancashire boiler would be to 
abolish the brick setting round the boiler 
and replace the heating surface so lost by 
an adequately designed convection heating 
surface, starting at the downtake. In the 
case of Economic boilers only one test was 
carried out, and in this case there was a less 
increase in exit gas temperature with an 
increase in rating, the figure being 30 deg 
per 1000 lb, as compared with 67 deg in the 
case of the Lancashire boiler. It might be 
inferred from these results that the efficiency 
of the Lancashire boiler diminished with 
increased rating and that, in fact, was so. 
This related to the boiler itself assuming 
perfect insulation, and no account was taken 
in the boiler losses on these tests of the losses 
essentially due to the stoker or fuel. An 
interim report was being prepared on the 
shell type boiler, and this would deal with 
the whole problem in detail. The effect of 
an increase in excess air on the efficiency of 
shell type boilers was more important than 
one might be led to expect because it affected 
the efficiency in two ways: first, the added 
air carried away heat to the stack; and 
secondly, it reduced the effect of the heating 
surfaces and caused the gas temperature at 
the boiler exit to rise. 

Mr. P. G. Ryder, Chairman of the 
Pulverised Fuel Committee of C.A.M.A., said 
his main object ‘was to show how pulverised 
fuel could be effectively and efficiently 
applied to shell type boilers, even to the 
smallest units, provided the conditions and 
the fuel available were suitable. With 
pulverised fuel a much wider range of 
fuel size was permissible than with some 
other forms, and, given suitable conditions, 
pulverised fuel would result in a reduction in 
labour and facilitate the efficient operation 
of the boiler plant. Under certain conditions 
the application of pulverised fuel might 
enable just that extra evaporation to be 
obtained from the existing plant and thus 
save the installation of an additional boiler. 
Whereas a 30ft by 8ft 6in Lancashire boiler 
using 11,000 B.Th.U., fuel would give an 
evaporation of 7000 Ib per hour with hand 
firing, using the same fuel in pulverised form 
it would evaporate 12,000 lb per hour. Low- 
grade high-ash fuels were not recommended 
as a general policy with shell boilers. They 





could be used to better advantage with 
water-tube boilers, where the combustion 
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chamber could be designed to suit the fuel, 
and much harm had been done to pulverised 
fuel through trying to use fuel on shell 
boilers, regardless of the ash and moisture 
content. Moisture and ash should be left at 
the colliery because the ash was the chief 
cause of wear in the pulverising and firing 
equipment. When combustion had taken 
place, ash must be prevented from settling 
on the heating surfaces of the boiler by 
frequent use of blowers, if efficiency was to 
be maintained. This, however, was not the 
only trouble with high-ash content fuels. 
The ash must also be prevented from 
escaping with the chimney gases, which was 
not easy. What was therefore required was, 
not some black or brown substance called 
coal, but so much potential heat. No other 
commodity of this kind was allowed to be 
sold except on some definite heat basis, and 
it was a statutory condition. This applied 
to both electricity and gas, but coal was 
sold by the ton without regard to its potential 
heat content, a state of affairs which must be 
remedied if true fuel economy was to be 
effected. 

Mr. P. A. Evans dealt with boiler settings 
and the installation of steam-raising plant, 
and said there were three main reasons for 
inefficiency. There was design, personnel 
and the quality of the constructional work- 
manship. Hitherto, boiler brickwork had 
been regarded in the same manner as building 
brickwork. Tenders were asked for and the 
lowest was accepted. It was a very easy 
material to scamp, and it would be scamped 
if the price was scamped. A panel had been 
established by the Shell Type Boiler and 
Firing Equipment Committee of C.A.M.A., 
under Dr. Ritchie, which consisted of boiler- 
makers, boiler setters and boiler users, and 
problems associated with standards were being 
considered. The work of this panel was being 
made available to the British Standards 
Institution. A special point for considera- 
tion was bonding, and the object must be, 
not only to save heat, but to prevent air in- 
leakage. A greater uniformity in size was 
required than was at present the case, bricks 
often being received which varied as much 
as }in in thickness. It was not possible to 
get a good joint with bricks which were not 
uniform in size. Improvements were also 
necessary in burning and vitrification. 
Finally, he suggested that, having saved 
money on fire-bricks, the saving should be 
spent on insulation and so secure further 
benefits in efficiency. 

Mr. T. M. Stewart (head of the Efficiency 
Branch of the Coal Control, Australian 
Commonwealth) said he had come over for 
this conference because it was felt he could 
learn a great deal which might be applied in 
Australia. In the past those concerned with 
his department had benefited largely from 
the literature from this country. The Lanca- 
shire or internally fired boiler was more rare 
in Australia than here, for various reasons, 
including transport of fuel and the limited 
size‘of the grates. For less than 15,000 lb per 
hour the commonest form of boiler in 
Australia was the hand-fired multi-tube 
boiler, and with unskilled firemen a perform- 
ance on varying load was obtained as good 
as that given by the Lancashire boiler. A 
point that had not been brought out in the 
conference was that, as he had found in his 
fuel efficiency visits to works in Australia, 
the externally fired boiler lost a tremendous 
amount of heat when it was operated for 
only one or two shifts per day. That was 
particularly so with small boilers up to 
10,000 lb per hour, but although the flue gas 
losses in the case of the externally fired boiler 
were much lower than those of the Lancashire 


end to week-end, did not differ nearly so 
much as one would have expected. The 
brown coal used in Australia had a moisture 
content of 65 per cent and with underfeed 
stokers there were large losses. However, 
with mixtures of brown coal and 30 to 40 per 





cent ash bituminous coal extremely good 
performances were obtained. The flexibility 
of mechanical stokers or screws on externally 
fired boilers made it possible to burn almost 
anything that came along. 


(To be continued) 








Ts departure of the ‘Cunard White 
Star liner ‘‘ Queen Elizabeth ” from her 
home port, Southampton, on Wednesday 
last, October 16th, on her first sailing as a 
passenger liner, and her safe arrival at New 
York, ahead of scheduled time, after a 
voyage in both fine and stormy weather, 
marks a new stage in the shipping history 
of this country and that of the North 
Atlantic Ferry. Among the speeds officially 
announced are the following: First day, 
30-56 knots; second day, 29-68 knots; 
and third day, 29-28 knots. On the fourth 
day speed was reduced, The average speed 
for the whole voyage was 27-99 knots, and 
the liner completed the passage from the 
Nab Tower to the Ambrose light in 4 days 
16 hrs and 18 mins, 

The untimely death of Sir Percy Bates, 
the chairman of Cunard White Star, Ltd., 
and the Cunard Steamship Company, on 
the morning of ship’s sailing was a great 
blow to all who had worked with him 
since the design and construction of the two 
great liners, ‘Queen Mary” and “ Queen 
Elizabeth.”’ These liners were built for a 
regular service between Southampton and 
New York, instead of the three ships which 
were formerly employed. He often said 
that these two great liners represented 
the two smallest and slowest ships able 
to maintain a weekly service on the Atlantic, 
and it was his strong purpose that carried 
out that project, at a time when there 
was much criticism of the big ship plan. 

The possibility of these ships being able 
to carry whole divisions of soldiers and their 
officers, at cruiser speed and often without 
escort in time of war was not then con- 
templated, but their value in the war effort 
was very great. If the original plan had 
not been interfered with by the war, the 
“Queen Elizabeth” would have joined 
her sister, “‘ Queen Mary,’ in the second 
half of 1940, the centenary year of the Cunard 
Line. It has now fallen to her lot to initiate 
her company’s service after the war as the 
first half of that service, in which she will 
be joined by the ‘‘ Queen Mary ”’ next year. 
The completion of the ‘‘ Queen Elizabeth ”’ 
as a passenger liner embodying the com- 
bined resources of British industry is 
particularly valuable at this time, for 
she is the first post-war liner on the North 
Atlantic run, and the first Cunard White 
Star ship to operate the normal service of 
her owners since the war. 


A SHort HIstory 


Like the ‘‘ Queen Mary,” the ‘“ Queen 
Elizabeth” was built at the Clydebank 
yard of John Brown and Company, Ltd. 
Her keel was laid down in December, 1936, 
and she was launched by Her Majesty 
Queen Elizabeth on September 28th, 1938, 
at a time, we remember, when the Munich 
crisis was at its height. In the brief respite 





boilers, the actual overall efficiency, week- 





then given, the construction of the liner was 
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pressed forward and when war broke out 
on September 3rd, 1939, the ship was in 
an advanced state of construction. Happily 
some 90 per cent of her fittings had then been 
ordered and many were being delivered. 
From the outbreak of war until March, 
1940, nothing was heard of the great ship, 
but before the end of that month it was 
known that after making a secret maiden 
voyage without trials, the “‘ Queen Eliza- 
beth’ was safely docked alongside the 
“Queen Mary” and the French liner, 
‘“Normandie”’ in New York. Her subse- 
quent trooping voyages covered .both the 
Pacific and the Atlantic Oceans, Australia, 
South Africa, South America, the East 
and West coasts of Canada and America 
being frequently visited. In the summer of 
1942, she returned to the Atlantic route 
and took a leading part in the ferrying 
across of American troops destined for the 
invasion of Europe. The last voyage of the 
ship as a war transport ended on March 
6th this year, when she reached Southampton 
leaving some 260 tons of trooping equip- 
ment in New York. 

At Southampton, the dismantling of the 
troop fittings for the 15,000 service personnel 
she used to carry was continued, and by 
March 30th she was able to proceed to the 
Clyde, where the largest ship refitting job ever 
undertaken by a shipbuilding firm outside a 
ship yard was carried out. The liner arrived 
at the Tail of the Bank on March 3lst, 
1946, and was anchored off Greenock. Heavy 
equipment had been ferried down from 
Clydebank, as it was thought inadvisable 
to take the ship up the Clyde. More than 
a thousand of John Brown’s workmen were 
employed and fed on the ship and some 
900 men of sub-contracting firms. 

The work included removal of degaussing 
cables and their supports, the repainting 
of the hull, and the preparation of the 
public rooms as far as possible. Machinery, 
electric plant, and lifeboats were over- 
hauled and much deck planking was renewed, 
as well as floor coverings in the alleyways. 
Blackout was removed from over 2000 
port holes, and the glass screens on the 
promenade decks. Special fire precautions 
were carried out by some 200 men. 

During this time the great task of col- 
lecting together and sorting out the furni- 
ture and equipment which, during the 
war, had been stored in several safe places 
was being carried on at Southampton. 

On June 15th, the ‘“‘ Queen Elizabeth ” 
was able to leave for Southampton and she 
berthed alongside Shed 101. Again special 
arrangements were made for feeding some 
2000 personnel on board, and for housing 
them at a special camp. The parts stored in 
the United States and Australia were assem- 
bled at Eastleigh, where good accommoda- 
tion had been obtained, some 90,000 square 
feet in area, in the workshops and hangars 
of the Cunliffe-Owen Aircraft Company. 
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By August 6th the work had so far pro- 


of the bridge are interesting features of 


gressed that the ship could be dry-docked| the new design. 


in the King George V Graving Dock. 


The 


In theaccompanying table we givesome hull 


four 32-ton propellers and the rudder and} dimensions and particulars. 


underwater parts of the hull were examined 


and cleaned and found in good condition. 


When we visited the ship shortly before! lounges, 


There are, in all, thirty-five public rooms 
in the ship, which include restaurants, 
smoking rooms, cocktail bars, 





the hall above, on the main deck, there is a 
large shop. At the head of the stairs, on 
the promenade deck, we noted a fine sculp- 
tural group executed by Maurice Lambert, 
A.R.A. Leading off the promenade hall, 
which also has the radio-telephony and tel: 

phone offices, is the first class library, 
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CUNARD WHITE STAR LINER ** QUEEN ELIZABETH'' ON TRIALS OFF ARRAN 


she left in-order to carry out trials on the 
Arran measured mile, the work of recon- 
ditioning was practically completed. As 
recorded in our issue of October 11th, 
speeds up to 30 knots were attained, and the 
ship again returned to Southampton on 
Thursday, October 10th, to prepare for her 
maiden voyage. 


DESIGN AND CONSTRUCTION 


In the three articles we published in our 
issues of September 23rd, 30th, and October 
7th, 1938, we described fully the 
construction of the ship and gave some details 
of her main propelling machinery. In the 


Hull Particulars 


Length of Hull... ... ... 1031ft 
Length of Promenade Deck ... 724ft 
Ee a ae 118ft 
Height :— 
Keel to Top Superstructure 135ft 
Keel to Forward Funnel 180ft 
Keel to Masthead eon 234ft 
Normal Draught of Ship 39ft din 


Number of Decks ... ... ... 14 
Gross Tonnage... ... . 83,673 tons 
Number of Passengers :— 


ee ee 822 
CE oes SiS cee ave 668 
Tourist Class lat. coh akeaaa 798 
Total Passengers... oo. =©— 3288 


present articles we propose to refer only to 
the layout and decoration of the public 
rooms and the actual installation of the 
machinery in the ship. 

The main difference between the 
** Queen Elizabeth ’’ and the “ Queen Mary ” 
is the provision of twelve main boilers in 
four boiler rooms, enabling a simpler arrange- 
ment of uptakes to be used, with two fun- 
nels, as shown in the accompanying engrav- 
ing, showing the ‘Queen Elizabeth” at 
speed off the island of Arran. The boiler 
arrangement compares with twenty-four 
main boilers and three double-ended Scotch 
boilers with three funnels in the case of the 
* Queen Mary.”’ The two-funnel arrange- 
ment gives much more deck space, which, 
with internal funnel stays and the absence 
of ventilating cowls, has given a remark- 
ably clear deck. The terracing of the upper 
decks at the stern of the ship is also a new 
feature, while the new design of bow with 
a greater rake with the provision of an 
extra bow anchor is noteworthy. The flush 


hull | or 


writing rooms, libraries, children’s 
rooms, gymnasiums, and a cinema theatre 


seating some 380 people. The first class 
restaurant is designed to accommodate 


800 passengers at one sitting. The fourteen 
decks are arranged, after the sports deck, 
the sun deck, the boat deck, the promenade 
deck and the main 
deck, alphabetically, 
but between “ B” 
deck and “‘C” deck 
the restaurant deck 
*R ” deck is inter- 
posed. The alphabeti- 
cal arrangement then 
continues from “C”’ 
to ““G” deck, which 
is followed by the 
tank top. A system of 
Waygood - Otis lifts 
serves all parts of the 
accommodation. 

On page 366 we 
reproduce four ijlus- 
trations of the public 
rooms. The main, or 
first class restaurant, 
is entered from the 
first class hall, and is 
a square room, 111ft 
long and wide with a 
central raised portion 
and two side aisles. 
Attached rooms in- 
clude a small cocktail 
bar and three private 
dining rooms. The 
main walls are of 
London plane- tree 
burr wood of pleasing 
pale colour. On the 
same deck, forward, 
is the tourist dining 
saloon, which extends 
the full width of the 
ship, with a measure- 
ment of 90ft fore and aft. It provides accom- 
modation for over 400 passengers. The cabin 
class dining saloon is further aft, and it 
measures 63ft in width, with a length of 104ft, 
and has accommodation for 377 diners. The 
hall, on “ A” deck, contains the reception 





main deck forward and the graceful lines 


office and the purser’s department, while in 





play| while aft of the hall is the main lounge, 


a view of which we reproduce herewith. It is 
decorated with Canadian maple walls and a 
prominent feature is the large marquetry 
panel at the after end, designed by Mr. 
George Ramon and executed by Mr. Dunn, 
an English craftsman in marquetry. It 


MAIN LOUNGE 


ec 


depicts scenes from Chaucer’s ‘‘ Canterbury 
Tales.” 

Forward, on this deck, is the first class 
cocktail and observation lounge, which is a 
pleasing room with large windows looking 
over the bows of the ship. Between the 
main lounge and the first class smoking room 
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is the salon, with its concert stage and 
dance floor, a view of which we show. 
he excellent illumination may be noted. 
A writing room is on the port side between 
the lounge and the salon. 

Still further aft is the first class smok- 
ing room, which is panelled in Isle of 
Wight chestnut wood. Other first class 
rooms include the garden lounge and theatre, 
and the verandah grill, which is on the 
sun deck. The first class swimming pool 
is on “C” deck, adjoining which are 
the Turkish and curative baths. We show 
also one of the private suite bedrooms. 
Some thirty-seven different designs are 
used for the decoration of these first class 
staterooms. Excellent accommodation, we 
found, is available in the cabin class and 
tourist class sections of the ship. An 
interesting cabin class room is the smoke 
room on the promenade deck, which has a 
width of 68ft and a length of 32ft, and is 
panelled in English oak. The central panel 
over the fireplace consists of nine bas-reliefs 
by Mr. Norman Forrest, which are carried 
out in materials used in the construction 
of the ship, namely, steel, wood, copper, 
bronze, aluminium, lead, white metal, 
rubber and glass. Other rooms in this 
this section are the lounge on the main 
deck, with its raised terrace, having large 
windows looking over the after part of the 
ship. A swimming pool, library and gym- 
nasium are provided and the cabin rooms 
are served by one of the largest staircases 
in the ship, connecting eight decks, and 
giving access to the shelter and open deck 
spaces. 

The tourist accommodation is for the 
most part amidships, and a part of the sports 
deck is set apart for tourist passengers 
who also have their own smoking room, 
lounge and cinema. ‘Their staterooms, like 
those of the other classes, are fitted with 
hot and cold water, the Thermotank system 
of air conditioning and comfortable furnish- 
ings. Most of the public rooms we have 
referred to are air conditioned from the main 
air conditioning system. The open sports 
deck is available to all three classes of 
passengers and besides extensive promenad- 
ing space there are three full size deck- 
tennis courts. There is also a squash-racket 
court on the sun deck. 

(To be continued) 








The Engineer and the Farmer* 


I sHALt direct my concluding remarks to 
the mechanisation of agriculture. It is a 
subject in which I am keenly interested. In 
the course of my career I have met many 
farmers and many engineers; in this era of 
rapid development it is distressing to find the 
wide gulf which exists between these two 
industries. I would say that one of the most 
striking prospects in the engineer’s future is 
provided by his present position in relation 
to agriculture. Never before have his oppor- 
tunities to achieve been so great and numerous. 

There is every likelihood of agricultural 
wages rising. In my opinion it is right that 
they should do so, but it is reasonable to fore- 
cast that, even with agricultural wages at their 
present level, the British farmer must greatly 
increase the scope of his mechanisation or 
fail to hold his ground against the competition 
from abroad of lower wages or more complete 
mechanisation. 

It is true that the new agricultural policy 
of this country promises guaranteed prices 
for farm products, but it would be a grave 





error for farmers to assume from this that 
any Government will allow them to live in an 
oasis in which they will be allowed to produce 
at a generally higher cost than their competi- 
tors and still find an assured market. Guaran- 
teed prices can, and should, protect the farmer 
from the dumping of imports, which are either 
subsidised or bankrupt stocks sold to the 
British consumer at a figure well below their 
production cost. Such a protection should 
not relieve the British farmer of an obligation 
to produce at a competitive price,and to pay 
the highest rate of wages possible. 
It must be recognised that the agricultural 
worker of the future will be just as highly 
skilled as any fitter from the best engineering 
workshops. His period of training and range 
of subjects will be just as exacting. The 
solution of this problem viewed from any 
angle is the economical mechanisation of 
most farm operations. 
The farmer is told that a higher wage will 
attract more valuable men to the industry. 
In a largely unmechanised agriculture, this 
statement is not always good sense. The double 
wage the farmer is now paying will not attract 
men who are physically twice as strong and 
willing to exert twice as much energy. In 
a more mechanised industry the higher mental 
calibre of better paid labour could, by means of 
more intelligent control of mechanical, as 
opposed to muscular energy, produce far more 
than a two-fold increase in the average output 
per man-hour. 
In this, as engineers, surely we cannot fail 
to see and appreciate our opportunities. The 
difficulties which will be encountered in grasping 
these opportunities arise from the present 
limited stage of agricultural mechanisation. 
Metaphorically speaking, the plums which 
can be reached from the ground have been 
picked and the tree is high and of difficult 
shape. There has been a mechanisation of 
horse work at a price and up to a point. Except 
in a few instances, the mechanisation of hand 
work has made only experimental progress. 
The mechanisation of horse work consists only 
of transmitting a tractive effort to an implement 
or vehicle passing over the surface of the ground. 
If we are to benefit by the opportunities now 
afforded by the farmer’s needs, then we must 
face the problems involved in the mechanisation 
of his hand operations with the courage and 
ingenuity of the men who designed the first 
self-binder. That was a much more difficult 
problem in mechanisation than the transmission 
of tractive effort to an implement. 
Mechanisation of other operations now 
performed by hand present the same problem 
of making a machine do a job which at present 
is done by hand only because it requires 
movements which are complicated and numer- 
ous. While we must view with admiration 
any measure of success on the part of the 
pioneers now working on these problems, 
it would be well for them and for us to remember 
that the production of a complicated machine, 
even if it does its job, is not the answer to the 
problem. Only simple machines can be, at 
the same time, good and cheap. 
What is usually referred to as a “small 
farmer ’”’ is shown by statistics to be in fact 
the average farmer, and the average farmer 
always has a capitalisation problem. In the 
cycle of the seasons he has many different 
jobs to do, and there is no possibility of his 
being able to purchase an expensive machine 
for each of them. The farmer’s first need is 
the mechanisation of what are now his hand 
operations by means of machines which, 
because they are simple in design, can be well 
made at a relatively low cost. Each machine 
should perform as many different operations 
as possible. 
I regard the mechanisation of hand work 
as having been always of greater importance 
in farm economy than that of horse work, 
in spite of the relatively small attention it has 
received. A man with a three-horse team has 
a working rate of three horsepower. A man 
working by hand has a working rate of not 
more than one-eighth of a horsepower. 





relatively low progress made is that, whereas 
many engineers are capable of designing trac- 
tors as we know them, the designer of these 
other more difficult machines is not qualified 
to undertake his work unless he has had intimate 
personal contact with the job he proposes to 
mechanise. For instance, the best designer 
is not qualified to design a muck loader unless 
he has loaded not only muck, but muck in 
all its widely varying consistencies. That is 
why fundamental new design today is forth- 
coming from farmers rather than from engineers. 

Design by farmers has two disadvantages. 
It is hindered by lack of capacity for con- 
struction, and the machine, while it often works 
satisfactorily, is rarely in a form in which it 
can be put into production. When an engineer 
takes a farmer’s design and corrects it for 
production, quite frequently it does not work 
satisfactorily. It would seem almost impossible 
for the engineer to spend years in acquiring 
the farmer’s intimate experience and it may 
be that the solution of the problem lies in 
selecting the right kind of farmer and periodi- 
cally bringing him into the drawing office and 
workshops. 

Success or failure would depend on a correct 

selection of the farmer, but, having made a 
correct selection, it should be possible to 
arrange co-operation on a royalty basis. It 
would only be safe to choose a man on evidence 
of previous achievement. Many of the right 
kind of men are likely to be found amongst 
the “small farmers.” Another method would 
be that of creating a liaison between farmer 
and engineer for the purposes of design. 
Similar problems exist for the farm architect 
of the future, for at least 80 per cent of the 
present-day farm buildings are obsolete in 
that they do not conform to modern concep- 
tions of housing or handling of livestock or 
produce. 
These great possibilities must not be allowed 
to pass. Now is the time to take those revolu- 
tionary steps which alone can lead the country 
to greater security. I hope engineers will go 
into the countryside with a view to meeting the 
problems I have mentioned in the same spirit 
and in the same way that they met the prob- 
lems of the past in the mechanisation of other 
industries. 








Welding of Light Alloys 


A syMPosIUM on the welding of light alloys 
was opened in London on October 16th by the 
chairman, Sir Arthur Smout, who referred to 
the valuable research work contributed by the 
British Welding Research Association, the 
British Non-Ferrous Metals Research Associa- 
tion, the Department of Metallurgy at the 
University of Birmmgham, the Aluminium 
Development Association, and numerous firms 
and private individuals. The papers com- 
prising this symposium offered ample evidence 
of the way in which the various research asso- 
ciations and other bodies were pooling their 
knowledge and resources in an effort to solve a 
common problem, and Sir Arthur welcomed 
this spirit of co-operation and expressed the 
hope that the papers presented at the sym- 
posium would provoke free and frank discus- 
sion. Sir Arthur emphasised the importance of 
promptly applying new ideas. The research 
worker and the research associations, although 
backed up by vigorous development associa- 


tions, could only take a development to a 
certain point. 
to be tackled “‘on the floor of the shop, 
here the speaker felt that the Americans were 
frequently more enterprising than we were. 
The opening session of the symposium was con- 
cerned with the search for, and production of, 
better and stronger aluminium alloys suitable 
for welding, with particular reference to the 
scientific work underlying the development of 
such alloys. Later sessions dealt with improved 
methods of welding materials that were already 


Ultimately every problem had 
” and 








* From the Presidential Address of A. E. Turner, 
M.L.E.I., to the Society of Engineers, February, 1946. 





It would appear that the reason for the| available. 
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Structural Problems of the 
Commercial Vehicle* 
By V. W. PILKINGTON, M.Eng.t 


Many papers have been presented to the 
Institution on the design and operation of 
specialised components, such as engine, trans- 
mission, suspension, braking systems, &c. 
In themselves they provide sufficient scope 
for detailed technical analysis, but the time 
is opportune to consider the vehicle as a 
whole and into which the specialised units 
have been fitted to perform their normal 
function, more so at the present time due to 
the fact that the trend of thought in design, 
both for the private car and the commercial 
vehicle, is tending to that of “‘ monocoque ” 
or, more broadly, chassisless construction. 

In the early days of the development of 
mechanically propelled road transportation, be 
it on the highway or on the specially prepared 
railway, there was a marked line of demarca- 
tion where the engineer came in and finished 
and where the coachbuilder carried on to 
add his part in order to achieve a complete 
vehicle. 

On the railway it is common practice to 
buiid a chassis, its principal purpose being to 
take the buffing loads. On top of this was 
built, by the coachbuilder, a timber structure, 
which became the body, but in the hey-day 
of horse-drawn road transport vehicles it 
was the other way about—the coachbuilder 
completed the structure and then the power 
unit in the form of the horse was flexibly 
attached to it, as were the axles, through 
the peculiar form of suspension adopted at 
that date. 

For fifty years this basic conception appears 
to have held, but it is interesting to note that 
in the development of transportation in other 
spheres, such as in the air or on the water, 
the opposite is the case, that is, the vehicle 
is designed as a unit whole, be it an aircraft 
or a ship. 

To-day standardisation in order. to achieve 
rational production must be accompanied by 
technical development and if a vehicle is to 
be functionally designed, then it appears to 
be an axiom that the structure as a whole 
should be taken by itself. Contemporary 
development in single-deck passenger vehicles 
in America has definitely followed this trend. 


STRUCTURE AS A FRAME 


This, the simplest form of structure, is 
the result of the desire to produce what is 
in effect a chassis under the cheapest manu- 
facturing method and at the same time to 
have the most varied applications. This 
particular aspect of the problem should not 
be ignored, because not only does it give the 
operator freedom of action with regard to the 
type of body to be superimposed on the chassis, 
but for the export market permits of easy 
dismantling for shipment and in some cases 
has a vital bearing on the amount of duty 
paid on the incoming chassis when considered 
for export. The development of secondary 
industries in agricultural countries abroad 
does seriously affect this problem from the 
designer’s angle, and whereas in many instances 
he would like to make a change in order to 
make a definite contribution to development, 
this question of duty prevents it. This is 
particularly true in the case of passenger 
vehicles, where a considerable proportion of 
the total vehicle cost is represented by the 
body. e 

The first problem, in attacking the question 
of the chassis frame is to decide how 
far stifiness shall weigh against strength 
considerations. Consider the simple pressed 
steel channel section side member. In itself 
it can be treated as a simple beam, under 
the influence of the assumed uniformly dis- 
tributed load and the upward reactions at 
the spring eyes. The maximum deceleration 
of the vehicle on a dry road is known from the 





* Institution of Automobile Engineers, October Ist. 
Abstract. 


and therefore with a 
known value of the centre of gravity, the 
vertical forces can be calculated as the result 
of braking. The suspension system has been 
designed to conform with some maximum 
value of vertical acceleration and therefore 
the vertical load can be assessed from this 


brake performance, 


evaluation. In the horizontal plane, trans- 
verse loads can be calculated from the height 
of centre of gravity and the effect of turning 
circle and road camber. 

What, then, are the problems ? The prob- 
lem is to take this simple frame side member 
and arrange it with its attachment and 
crossmember so that the resulting structure 
will be of the lightest possible form, and can 
operate for many thousands of miles without 
fatigue, taking into account the purpose and 
duty for which it was designed. 

If all vehicles operated on what was in 
effect a billiard table, then there would be 
no problem whatever in this question of the 
structure of vehicles. Therefore the static 
consideration can only be a guide, and long 
experience must be the factor which will 
enable the satisfactory frame design to be 
evolved. Load distribution is important and 
yet, for some strange reason, the resulting 
design of this combination of a chassis frame 
and a body structure nearly always results 
in what is, in effect, a stress concentration 
point. This is particularly true of a vehicle 
carrying a tank for the conveyance of liquid 
in bulk, which in itself is torsionally and 
horizontally rigid, and of an all-metal body 
on a public service vehicle. 

The conventional flat platform body, as 
fitted to the ordinary goods vehicle, does not 
present any real problem, because it would 
appear that the consideration of the frame 
in torsion is just as important as treating the 
frame as a beam under vertical loads. That 
this is obvious can be seen from the number 
of patents which are taken out in regard to 
cab mounting, generally confined to three- 
point attachment. This is an admission 
that the frame is not torsionally rigid and if 
the frame is not torsionally rigid, then obviously 
the frame must be looked upon as part of the 
suspension system. This is an important 
fact, because if the trend is to depart from 
the conventional chassis frame to some unified 
structure as a whole, then our preconceived 
notion of front end suspension on commercial 
vehicles must be modified to suit the new 
circumstances of the case. 

It has been shown that a side member itself 
can be treated as a beam. With the con- 
ventional material in use at the present time, 
such as medium carbon, nickel or manganese 
steel, side member sections can be evolved 
which are within themselves reasonably stable. 
Attachments should preferably be so designed 
that in themselves there is no metal flexure, 
otherwise fatigue cracks will start from the 
holes in any such attachment. Further, 
the metal should be of such a thickness and 
the bolt or rivet of such proportions as to 
ensure that the bearing area for the rivet 
or bolt in shear does not cause compression 
fatigue of the material surrounding the rivet 
or bolt. Preferably, a bolt in any frame 
attachment should be utilised in such a way 
that it is there for the chief purpose of drawing 
two parts together, that is, the bolt or rivet 
is in tension and where a member is to be 
attached to the side member itself, and where 
torsional loading is high, then if the member 
is itself capable of resisting torque, such as 
would be the case with a solid drawn tube, 
then its attachment to the side member should 
not be through the medium of bolts or rivets, 
but should be spigotted in such a way that 
the bolts are relieved from shear stresses. 
Stress concentration must be avoided, par- 
ticularly in the bottom flange. It is prefer- 
able not to drill the bottom flange for the 
purpose of making attachments unless there 
is an adequate margin of stress at that point 
or, alternatively, local widening of the flange 
has been provided for. The latter method 
is not advisable as a rule, on account of the 
greater width of sheet which has to be pro- 


What degree, therefore, of torsional rigidity 
shall be catered for in the chassis frame in 
order that the whole design will operate 
successfully ?: The car designer has already 
been faced with this problem, with the result 
that the whole structure is approximating to 
almost complete torsional rigidity, and the 
suspension must be catered for as a problem 
in itself. Although commercial vehicles operate 
at comparatively low speeds as compared with 
a passenger car, yet some cognisance should 
be given to the incitation forces arising from 
the conventional beam front axle. Here 
we have masses of approximately 500 lb. 
each, rotating at about 240 r.p.m., and ai 
centre distances of approximately 6ft. [| 
will be agreed that there is a considerable 
incitation force at the front end of the chassis 
frame to promote torsional oscillation. Tho 
normal channel crossmember is torsionally 
weak, and, within the confines of space’ in 
which a tubular crossmember can be fitted, 
its modulus is so low as not to make a real 
contribution to high torsional rigidity of the 
frame. Therefore it is preferable to assumo 
a certain amount of twist and to ensure that 
stress concentration is avoided, not only on 
the beam in bending, but on the structure in 
torsion. 
STRUCTURE AS A Bopy 

The platform type of body is the simplest 
one to consider from the structural angle, 
consisting as it does of a number of transverse 
crossbearers which, in turn, support the deck- 
ing on which the load is placed, generally with 
some light longitudinal members interposed 
between the crossbearers and the decking. It 
gives a structure which is not only weak in 
bending in the longitudinal plane, but is also 
extremely torsionally weak. Therefore this 
body can be rigidly attached to the chassis 
frame at any point. This, as stated 
previously, is the simplest case, and does 
not provide any difficult structural problems. 
As the chassis frame weaves, so the body weaves 
with it. 

Another type of body which does not present 
any real structural problems is that of the 
tipping body. Sometimes this body, being, 
as it is, of all-metal construction, is torsionally 
rigid. The hinge pins, however, being situated 
towards the rear axle, and the other rotating 
pins being more or less loose connections, do 
not provide the stress concentration point in 
torsion. It is, however, an essential require- 
ment of the tipping chassis that the frame 
should be very stiff, -both in the longitudinal 
and transverse planes ; particularly so where a 
body of the three-way tipping type is fitted. 
Here, when tipping, can be seen the effect of a 
concentrated load equivalent to the total 
weight of the load plus the body imposed on 
the frame structure at the point of support of 
the rams. Due to the method of lifting the 
load to some quite appreciable angle, severe 
torsional stresses are placed on the frame. 
Extremely stiff rear springing is therefore 
required in this particular application to avoid 
the c.g. of the load coming too far over under 
the influence of spring deflection, as well as to 
cater for practically the whole of the load on 
the rear axle when end tipping. 

Let us take now the question of a bulk 
tank vehicle, where the liquid is carried in 
either an elliptical or circular form of tank. 
Here, obviously, is the case of the most tor- 
sionally rigid body it is possible to superimpose 
on a chassis; further, such sections have a 
high section modulus and are capable of with- 
standing considerable vertical loads without 
deflection. To relate such a structure in the 
form of a body to a flexible chassis frame 
requires careful consideration. If it be assumed 
that the tank be rigidly attached at all its 
bearer points along the chassis frame, then it 
is at once obvious that not only will there be 
a severe change of section at the point of the 
first attachment as far as bending loads are 
concerned, but the condition is even worse 
under conditions of frame twisting. : 

If such a combination could be submitted 
to a standard Wohler test it would behave 
exactly like the notched bar specimen and 
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vided for the manufacture of the frame pressing. 


under service conditions either the frame would 
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fail, due to fatigue at the change of section, 
or, alternatively, the tank bearers themselves 
would collapse, dependent upon which had 
the greater resistance to ultimate fatigue. 

The all-metal body structure on a public 
service vehicle must behave very similarly to 
that of a bulk liquid tank, and in both cases 
the problem of mounting is the one which 
either prevents failure or gives trouble. The 
fact that many devices have been tried on 
public service vehicle bodies in respect to 
mounting indicates the seriousness of this 
particular problem. 

The problem is solved in part by ensuring 
that the tank is rigidly attached to the chassis 
frame, adjacent to a point about the rear 
springs, and that some form of resilient mount- 
ing be provided in the adjacent bearers, par- 
ticularly the first one after the driver’s cab. 
Such mountings should locate the tank in 
the transverse plane but should permit vertical 
deflection of the chassis frame relative to the 
mounting of such an order that practically all 
of the deflection due to frame twist can be 
absorbed in the resilient mounting. 

The same argument can be applied to the 
public service vehicle body, except that the 
conditions are more onerous due to the tilt 
test which has to be provided on a_ public 
service vehicle in order to conform to Ministry 
of Transport Regulations, and any undue 
deflection of the mounting will make it more 
difficult to pass the requisite test. 


STRUCTURE OF THE VEHICLE AS A WHOLE 


Why, then, if we can establish that the 
attachment of a structurally and torsionally 
rigid all-metal body to a flexible chassis frame 
is a difficult problem, do we perpetuate their 
design and manufacture ? To a large extent 
this is the result of conservative practice in so far 
that the coachbuilder in the early days pro- 
vided the majority of the bodies fitted to 
chassis, and only in rare cases in this country 
is the chassis manufacturer also the body- 
builder. Sporadic attempts have, however, 
been made from time to time even in this 
country to depart from the conventional 
practice of mounting a body on a chassis and 
to combine the two. Some years ago it will 
be recollected that the Gilford Company 
provided at the Commercial Vehicle Show a 
low-loading, double-decker in which the units 
were attached to the structure proper. This 
did not go into production and so the service 
results could not be seen. 

Before the war the Metropolitan-Cammell- 
Weymann Company produced a certain number 
of vehicles, chiefly of the trolleybus type, 
which they classified as ‘‘of chassisless con- 
struction.””’ The Leyland Company also built 
a number of under-floor-engined vehicles for 
the London Passenger Transport Board, which 
could be looked upon as ‘“‘chassisless,”’ in so far 
that two light longitudinal members were 
provided with outrigger brackets to which the 
body side girders were affixed, and not until 
the side girders were in position could the 
structure be looked upon as being complete. 

In the goods-carrying field, very little at- 
tempt has been made so to design the structure 
as to combine with the body, particularly in 
the form of lattice girders. Examples, however, 
of this can be seen in the vehicles produced by 
the Jensen Company, where such sections are 
in aluminium alloy. Again, certain types of 
articulated tanker are arranged in such a 
manner that the hindmost axle is affixed to 
the tank proper and the front mounting 
point is on the turntable itself. This, in a 
way, is in effect chassisless construction. The 
type of trailer produced during the war for 
carrying aircraft parts is another example, 
believed to be known as the ‘‘ Queen Mary ” 
type. Here two deep lattice girders are the 
structure proper, to which the rear wheels are 
attached by a cranked axle, carried on volute 
springs, the front end being attached in the 
usual manner to the turntable. 

We must, however, turn to our American 
contemporaries to ascertain what has been 
done in this direction, with particular regard 
to single-deck and double-deck public service 
vehicles. There it is now universal practice 


the chassisless principle. In most cases a 
“stressed skin” construction is adopted as, 
for instance, by the General Motors Corpora- 
tion Yellow Coach and Truck Division. In 
this construction no longitudinal frame member 
as we know it is used and the body sides them- 
selves are the main girders, The passenger 
load is carried by the means of transverse 
girders attached to the “stressed skin” side 
members. The floor, wheel arches and roof, 
therefore, play a very important part in this 
structure. In this particular design the engine 
and transmission units are carried in a trans- 
versé position at the rear of the vehicle, con- 
sequently there is a very severe bending 
moment placed on the rear end structure, 
particularly in way of the roof, and to prevent 
any undue stresses being thrown on to this 
rear end of the vehicle, due to the engine 
mounting, the engine and transmission units 
are mounted entirely on pin-connected joints. 
The interposition of the rear exit door slightly 
forward of the rear wheels does, however, 
break the structure at one of its most important 
points, and it is interesting to note that we 
are led to believe there has been some trouble 
in roof failures due to the method of carrying 
the engine unit at the rear of the vehicle. 

In the case of American Aero-Coach— 
again with the rear engine position—the 
structure is wholly built up from square 
tubing and all joints are welded. This 
requires very careful assembly technique, 
to avoid welding strains and to ensure 


that each member and joint carries its 
functional load. 
Protagonists of the underfloor position, 


White, A.C.F.—Brill, and Twin Coach, while 
all adopting the ‘“‘stressed skin” side con- 
struction, have to provide some longitudinal 
members in order to mount the necessary 
units on the underside of the floor. Once such 
vehicles are designed, it requires very careful 
manufacturing technique to ensure satis- 
factory completion. They cannot easily be 
shipped in ‘‘ knocked down” form, for re- 
assembly at some overseas assembly point. 
It must be argued that there is some merit 
in this form of construction, but only if 
it can be shown that ultimately the vehicle 
can be lighter and is more durable under 
long periods of operation than the combination 
of the all-metal body on a chassis frame. 
The fact that the suspension is a vital point 
in the satisfactory construction of the chassisless 
vehicle is shown by the enthusiasm with which 
the Americans are tackling various forms of 
suspension systems. They are actively engaged 
on air suspension, rubber suspensions and 
certain modifications of the conventional semi- 
elliptic spring suspension. 

CONCLUSION 


Although very little has been said in respect 
to actual figures of assessed values of loadings 
and stress in functional members, this is entirely 
due to the absence of authentic data on this 
subject. There can be no doubt that with 
modern methods of technique and measure- 
ment, it should now be possible accurately to 
assess what these loadings are. The intelligent 
use of the strain gauge at various points in 
both the chassis and the body will yield very 
vital information. The buildings of models 
in Perspex and analysis by the photo-elastic 
method will again yield valuable information 
with regard to points of stress concentration, 
and even the application of some of the plastic 
paints will help us in a solution to some of 
these problems. 

The author puts out a very strong plea for 
some research into the difficult problem of 
attachment. The aircraft people have carried 
out a considerable amount of work in such 
examinations, but the problems of an airborne 
structure are vastly different to those of a 
vehicle running on a highway under sometimes 
more or less indefinable conditions. Again, 
we are too apt to look upon an attachment as 
something consisting of two pieces of metal 
riveted or bolted together. Some of the new 
plastic adhesives appear to be offering much 
scope for investigation in this. direction. One 
of the author’s colleagues recently carried out 






it was shown that under favourable conditions 
they had a much higher capacity than the 
ordinary riveted or bolted section. The 
difficulties of application on a production 
line basis, however, are not yet solved. 

What also is to be the determining factor in 
the use of differing types of material ? For 
instance, at the present time we are too apt 
to look upon carbon steel as the only suitable 
material for fabrication purposes, yet on the 
other side of the Atlantic they are very strongly 
wedded to aluminium. As the public service 
vehicle in particular runs a considerable por- 
tion of its mileage with a comparatively small 
payload, then it is obviously of advantage for 
the structure weight to be reduced as far as 
possible, not only from the point of view of 
high performance, but from performance as 
represented by miles-per-gallon. Above all, 
however, structural failures must be obviated, 
as one of the worst causes of loss of revenue 
and expenditure is in the maintenance of a 
body structure. 

A pneumatically operated timing device 
holds the contactor closed for a predetermined 
time, depending on stud diameter, and then 
opens the contactor, quenching the arc. When 
the contactor opens and current ceases to flow 
through the electromagnet coil, the stud, 
under the action of the spring, is forced into 
the molten pool of metal and the weld is 
complete. 








Welded Studs 


A MEANS of welding studs automatically 
and directly to metal without necessity for 
drilling, tapping or hand welding has been 
introduced into this country by Cooke and 
Ferguson, Ltd., Victoria Street, Openshaw, 
Manchester 11. It is known as the Nelson 
electric arc stud welding process, and the 
company has acquired the manufacturing 
rights from the United States. 

The standard unit comprises a pistol grip 
hand tdol and a control box, which automatically 
controls the complete welding cycle. The 
unit is capable of welding studs or pins varying 
in diameter from 10 swg to jin. 

Adjustment to the timing control for weld- 
ing various diameters of studs is easily acces- 
sible, and can be set in a few seconds. The 
studs are flux loaded and ferrules are used 
to control the are and also control the fillet 
of metal which is raised on the plate round the 
base of the stud during welding. This fillet 
of metal reinforces’ the mechanical strength 
of the weld, but can be removed if necessary. 

In use, the welder is coupled to a D.C. 
welding generator, and cables up to 300ft 
can be extended to the working site. The 
operator loads the stud in the appropriate 
size chuck and slips a ferrule, which is gripped 
by steel fingers, over the stud. 

To weld the pointed end, the stud is 
positioned on the parent metal surface, and 
pressure is maintained against. a spring load 
in the hand tool, until the ferrule bears against 
the surface of the plate. On pressing the 
trigger button, the weld cycle takes place 
and is completely automatic when the control 
timing device has been set for the appropriate 
diameter of stud. 

During the welding cycle, when the stud 
has made contact with base metal, a current 
flows through the complete circuit and is 
indicated by the lighting of a small neon 
tube on the hand tool. This light gives 
a definite indication to the operator that 
good electrical contact is made with the base 
plate and all is ready to commence the weld. 
Secondly, this small current is sufficient to 
burn through a layer of paint, rust or light 
scale and make good initial contact to the 
base plate to enable an are to be struck when 
the welding cycle starts. 

When the welding button is pressed, the 
main| contactor is closed, causing the main 
welding current to flow between the stud and 
the plate. This current energises an electro- 
magnet moulded into the tool to lift the stud 
from the plate a limited distance and draw 








for the city service bus to be constructed on 





some tests with these plastic adhesives, and 





an arc. 
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PAPER 


As from November Ist, 1946, the Ministry of 
Supply has released to the Trade, Technical and 
Periodical Press an additional allocation of 
paper. As a result of this it will be possible 
from that date to satisfy all the requests we now 
hold for Subscriptions, and so far as we can 
foresee all future demands. It will, however, 
assist us tf would-be readers will send their 
Subscription orders to us or order their copies 
through their Newsagents as soon as possible. 








PRODUCTION 


AsBovuT the middle of last week we were 
privileged to see a preview of a popular docu- 
mentary film made by the Film Producers’ 
Guild, Ltd., forthe British Electrical Develop- 
ment Association, entitled ‘“‘“Can We Be 
Rich?’’ Mr. Geoffrey Crowther is the 


central character, who lucidly explains the 


economic position of this country to-day and 
brings out forcibly the simple truth that the 
standard of living of the people depends upon 
the rate at which they produce. Later in the 
same week we read in ‘‘ Hansard ”’ reports of 
the debate upon Coal in the House of 
Commons, a debate which further stressed 
& point made in the film, the need to raise 
as rapidly as possible productivity per man- 
hour. That need is all the greater in the coal 
industry in that the productivity of industry 
in general cannot be raised unless ample 
supplies of fuel for the generation of 
power and heat are available. Next, Mr. 
Morrison in a speech at the end of that week 


;|gave some facts and figures of the level of 


production so far attained and revealed that 
in a number of industries, including heavy 
industry in general, steel, aluminium, machine 
tools, &c., production is already running at 
or above pre-war levels and that it is increased 
demand rather than low production that is, 
for many goods, the cause of shortage. 
Finally, last Monday the export figures for 
the third quarter of this year became avail- 
able. While encouraging as showing that, 
even in a holiday quarter, exports, at 104 per 
cent by volume of those of 1938, exceeded 
the pre-war level, they exposed how very far 
there is still to go before the target of 75 per 
cent above pre-war level can be reached. 
There are, of course, always two facets to 
be considered in any discussion of produc- 
tion. The first is productivity per man—how 
hard we work—and the other the degree by 
which that productivity can be multiplied 
by machinery and good organisation. There 
is little doubt that in many works, though not 
in all, the complaint that productivity has 
fallen in comparison with pre-war days is 
justified. It may well be true in these days, 
when monetary incentives to effort are lack- 
ing power because there is so little in the 
shops to buy and when fear of unemployment 
no longer has terrors in a country already 
short of labour, that, as Sir Alfred Herbert 
suggested in a letter to The Times last 
Monday, ‘‘ there is a marked decline in the 
will to work.” But another factor should not 
be neglected. Demobilisation of the Armed 
Forces has, indeed, been smooth and rapid ; 
but both workers and executives, returned 
from war, no doubt need time to readjust 
themselves to works conditions and to pick 
up again their old combination of speed and 
skill in their respective tasks. ‘How can 
productivity soar and shortages disappear,” 
asked Mr. Morrison ‘‘ while millions of people 
are entering and learning new jobs, hampered 
at every stage by legacies of war?’ But 
thus to attempt to raise output by calling 
for harder work is only a short-term 
solution of this country’s problem. It 
is, of course, a matter of urgent present 
importance, and it is, too, a matter to which 
the trade unions might well devote greater 
attention. But harder work, desirable thoughit 
is, can have only a limited effect upon output. 
Merely to regain and to retain that standard 
of living which we enjoyed before the war, 
the output of industry needs to be raised sub- 
stantially above its pre-war level. Moreover, 
as the post-war years increase in number, so 
the population experts assert, industry must 
necessarily adjust itself to a decline in the 
population of working age and to an increase 
in the numbers of those over-age and in 





receipt of pensions. Shorter working hours, 


increased wages and longer holidays with pay 
can in such circumstances be granted in 
combination with a rising standard of living 
only if there is a very large rise in produc- 
tivity per man-hour of the smaller working 
population. And so high a productivity is 
only to be obtained by the additional use of 
power and machinery and through improved 
methods of production. 

It was with that last thought in mind—the 
long-term aspect of the problem rather than 
the short—that we turned early this week to 
study the Presidential Address by Mr. Charles 
Dukes to the Trade Union Conference at 
Brighton. For in the past, the unions, over- 
concerned to ensure the continued employ- 
ment of their members, have often adopted 
practices so restrictive as to discourage 
mechanisation, whilst at the same time press- 
ing for those increases in wages and reductions 
of hours of work that can only be justified 
by the increased output per man-hour that 
mechanisation can bring. We did not wholly 
fail to gain encouragement. ‘* There have 
been,” said Mr. Dukes, “‘ good reasons for the 
reluctance of unions to countenance the piece- 
work system and those techniques of time 
and motion study and methods of scientific 
management, associated with capitalist in- 
dustry. But I suggest that in the new situa- 
tion resulting from socialising legislation and 
the closer association of unions with problems 
of industrial management, the unions will 
have to reconsider their attitude towards 
many of these restrictive methods and prac- 
tices.” 
that new attitude will not be confined only 
to industries that are nationalised. For it is, 
we believe, to quote again from Mr. Duke’s 
Address, “‘ the public interest that is served 
by every managerial and industrial develop- 
ment that increases production per unit of 
labour,” whether the industry is nationalised 
or not. It would be too much to hope that 
the readjustment of trade union practice in 
such matters, more particularly as it affects 
negotiations between managements and 
workers in individual shops and works, will 
be easy or will very rapidly take place. But 
it is at least encouraging to find the President 
of the Trades Union Congress so far con- 
fident of support as to be able so clearly to 
enunciate his own conversion. 


The High Speed Air Trials 

THE recent effort to beat the present 
air speed record of almost 1000 kilometres 
an hour just failed, for although that 
speed was exceeded on several runs by 
the ‘‘ Meteor ”’ aircraft engaged, the average 
over the total distance prescribed by the 
regulations was still just below it. But 
though the attempt thus failed, it is a relief 
that these official tests, with their unavoidable 
risks to the pilots, are now over. They 
are bound to be dangerous since the speeds 
attained verge on the critical region in 
which the air flow over the wings, fuselage 
and tail may easily change suddenly to one 
in which the balance of fore-and-aft stability 
is upset. Although no accident occurred 
during the official trials, we had, to our 
sorrow, to record the loss, a few days later, 
of Mr. Geoffrey de Havilland’s life, when 
flying his firm’s experimental tailless air- 
craft, D.H.108, with its heavily swept back 
wings and jet propulsion. The precise 





cause of his accident is at present unknown, 


It is to be hoped that the growth of 
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put if, as is stated, the craft carried an 
automatic observer, taking photographs of 
the flying instrument readings, and if 
these should remain intact, it may well 
be that a careful analysis of them may 
reveal the needed information. More know- 
ledge in this little explored field is much 
to be desired, not only to enable higher 
speeds to be attained over a speed course— 
as further evidence that “ Britain can make 
it ’—but to clear the path for military and 
civil aviation through the formidable sonic 
barrier into the supersonic range, which 
lies beyond. 

If Press statements are correct, an attempt 
to exceed the existing speed record held by 
Britain may shortly be made in America. 
If any such attempt is made it will need 
to be carried out before the months 
of low temperature arrive—though the 
U.S.A., with its warm Southern States, 
will here be at some advantage. Higher 
speeds can be attempted on hot days 
because the velocity of sound, though 
not sensitive to pressure changes, increases 
with rise of air temperature, and the 
higher that critical speed the less the 
risk of trouble in getting close to it. 
The conditions of aircraft stability at the 
normal speeds of flight are fairly well known, 
both as a matter of theory and of practice. 
At the other end of the scale of speed, in the 
supersonic region, there is not yet any 
practical knowledge to act as a guide, but 
theory suggests that once such speeds are 
reached there should be little trouble in 
control. The difficulty is to get there, 
since that involves traversing the sonic 
barrier—most easily perhaps in a dive— 
where the drag co-efficient is at its most 
formidable and where there is least knowledge 
about the changing air flow. Wind tunnels, 
unfortunately, are of little service in this 
region, as they are as much disturbed in 
their performance as is the aeroplane itself, 
with the natural result that it is difficult 
to give a useful interpretation to their 
readings. It has indeed been wittily said 
that to build a million pound sonic speed 
wind tunnel calls at once for the building 
of a still larger one in order to attempt to 
interpret the results obtained by the first ! 
This paradoxical statement, we hope, con- 
tains, or will at least one day be found to 
contain, more wit than truth. What is, 
unfortunately, true is that Mr. de Havilland 
may prove to have lost his life through the 
absence in the design stage of just that sort 
of knowledge. 

It is inevitable that the question should 
be asked whether it is in any case worth 
while to try so hard to achieve supersonic 
flight. For ordinary civil flying it fairly 
surely is not. The unpleasant scream of a 
bomb falling from a great height is well 
known—too well known—to most city 
dwellers in this country. Can it be thought 
that intending air travellers would be 
willing to book their passages on aircraft 
known to fly so fast as to produce that 
intensely disagreeable field of sound during 
the whole of their intended journey ? 
From the passengers’ point of view the best 
speed for civil flying is one which combines 
speed with comfort and which fits into a 
convenient time-table at both ends of the 
journey, coupled at present with a hearty 
desire for a lessening not so much of the 








flying time as of the wearisome hours of 
delay now customary at the two ends of the 
flight. But military flying is subject to 
quite other considerations. Although it 
may well be that the heavy demand on 
fuel at supersonic speeds, with the conse- 
quent lessening in the operative range, 
must greatly restrict the utility of flying at 
such speeds for all normal air operations, 
nevertheless, there is the risk that, if the 
supersonic speed range is not adequately 
explored, some day an aggressive Power may 
suddenly slip over a fast ball for which our 
defending bat is not ready. So explored it 
must be, possibly by the use of pilotless 
aircraft, radio-controlled and radio-observed, 
as offering the prospect of less risk to life. 
Any high speeds so attained would, of course, 
not rank for international records; indeed, 
if that door were once opened to automatic 
self-propelled missiles, the present record 
of at least a mile a second by the V2 rocket 
would be hard to beat. 








Obituary 


SAMUEL McEWEN 


FuEL technologists will learn with the 
deepest regret of the death at the age of 
sixty-nine of Mr. Samuel McEwen, director 
of Mitchell Engineering, Ltd., and a pioneer 
worker in the science of fuel technology. He 
died after a long illness, the first in his life, 
in a London nursing home on Wednesday, 
October 16th. He was born in Norwich in 
1877, of Scottish parentage. At the age of 
sixteen he entered the Royal School of Mines, 








a special exception being made for his admis- 
sion at solow anage. He gained the A.R.S.M. 
Diploma, and in 1899 was appointed metal- 
lurgist on the staff of the Gold Extraction and 
Bromine Recovery Company, Ltd., of London, 
Colorado and Calgary. He visited Australia 
and returned to London in 1903. The follow- 
ing year he went to Canada and to America, 
and reported on metallurgical prospects, 
returning to London in 1906. The next year 
he spent in Cornwall on similar work. 

In 1907 he joined the Underfeed Stoker 
Company, Ltd., and subsequently became 
a director of that company and of Inter- 
national Combustion, Ltd. He was also a 
director of the Carbo Union (Holland) and 
in 1932 became the managing director of 
the Coal ‘Oil Extraction Company, Ltd. In 
collaboration with Dr. Runge, he developed 
and patented his own process for the low- 
temperature carbonisation of fuel, known as 
the McEwen-Runge process. He was the 
author of many important papers on low- 
temperature carbonisation. A Founder 
Member of the Institute of Fuel and a Fellow 
of the Institute, he served it as Vice-President 
and its representative on many committees, 
and was Chairman of the Finance and General 
Purposes Committee. For many years he 
was an Associate of the Institution of Mining 
and Metallurgy. He was also Vice-President 
of the Combustion Appliance Makers’ Asso- 
ciation, a Member of Council of the British 
Coal Utilisation Research Association, and 
a member of the Royal Institution of Great 
Britain. In July, 1935, Mr. McEwen joined 
Mitchell Engineering, Ltd., as a director, and 
was responsible for all matters relating to 
steam-raising plant. He it was who was 
responsible for the introduction into this 
country of the Loeffler boiler and for the 
installation of these boilers in the Northmet 
(Brimsdown) power station. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





INSTITUTION OF CIVIL ENGINEERS 
COUNCIL 


Sir,—It will be in the recollection of Cor- 
porate Members of the Institution of Civil 
Engineers that last January a crowded Speciai 
General Meeting passed, by an overwhelming 
majority, a resolution calling on the Council 
to submit proposals for a new method of select- 
ing the Council. The operative clause of the 
Resolution reads as follows :— 


“These proposals should be designed to 
secure to Corporate Members adequate 
facilities for the nomination of candidates 
under suitable limitations and to enable 
them to make informed use of their voting 
powers.” 


Nine months later the Council has circulated 
to members their suggestions on the matter, 
which are to be considered at a Special General 
Meeting on October 31st. The Council’s 
proposals are objectionable in nearly every 
paragraph ; a detailed dissection will take too 
long so I will confine myself to the outstanding 
features. 

(a) The Council has decided that no resolu- 
tions will be placed before the members at 
the Special General Meeting on October 3lst. 
The meeting, as such, can express no opinion 
—it is effectively gagged before it meets. 
However hostile the membership may prove 
to be, no precise declaration will be available 
for the guidance of the vast number of absent 








members to indicate what those at the meeting 
really felt, and thus help them in the coming 
postal vote. 

(b) The Council proposes that no member 
shall nominate anyone in the same firm, 
Government department, authority or other 
undertaking. No member, in short, is to 
nominate anyone whom he knows really well. 
In the future, for instance, when the railways 
are nationalised and made one Government 
department—railway men standing for the 
Couricil must be nominated by non-railway 


men. It will be interesting to hear the justi- 
fication put forward for this astounding 
proposal. 


(c) All candidates nominated by members 
are to be scrutinised by a ‘“ Nomination 
Committee,” who will have the right to veto 
any nomination. The terms of reference, 
means of judgment, or other criteria to be 
employed by this Committee are not stated. 
It is, of course, a method of ensuring that no 
disturbing elements get on to the Council. 

(d) The Council is going to reintroduce the 
ban on canvassing that was proposed last 
year. It was turned down by a Special General 
Meeting and by the Privy Council, but our 
Council is undaunted—the ban is going to be 
forced down our throats. So this fight is 
not won, after all, and we must go on from 
where we left it in February, 1945. 

The proposals regarded as a draft code 
appear to be inspired by a profound distrust 
of the membership and to be based on the 
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tacit assumption that members are not fit to 
choose their own Council. 

I trust you will give publicity to these very 
important matters so that the younger members, 
especially, may turn up in large numbers 
on October 31st, and again leave the Council 
in no doubt of what the membership wants. 
The impressive demonstration of the meeting 
last January has merely produced these pro- 
posals, which make a mock of the motion then 
carried. They leave the Council with the 
same powers to renew themselves by self- 
selection as they have always had. It is these 
powers that should be abrogated entirely, to 
leave members free to choose their own Council. 

As this October meeting is not to be allowed 
to express an opinion, the only course seems 
to be to call yet another Special General Meet- 
ing to pass a resolution which will roundly 
condemn the present proposals of the Council 
and lay down explicitly the lines along which 
a new Constitution is to be drafted. 

F. NEWHOUSE. 
Twickenham, Middlesex, 
October 13th. 





WORLD ENGINEERING CONFERENCE 


Srr,—In your Editorial on the above subject 
in your issue of October llth, I note that 
there are several inaccuracies. 

You state: “The Institutions of Civil, 
Mechanical and Electrical Engineers were not 
represented, and the resolution was proposed 
and adopted without prior consultation with 
those Institutions. Indeed, the resolution 
which was adopted late on the last day of the 
Congress appears to have formed no part of the 
original programme of the Congress.” 

I am enclosing for your information a copy 
of a circular letter which was sent in July last 
to most of the engineering and technical institu- 
tions in Great Britain and Ireland, including the 
three major institutions. The Civil, Mechanical 
and Electrical Institutions replied stating that 
they were not prepared to take part in these 
discussions. 

Further, regarding your reference to the 
“World Power Conference,” this body was 
invited to participate in the Congress, and 
personal interviews were held in Paris with Sir 
Harold Hartley (President) and Mr. H. C. Gray 
(secretary) by Colonel Antoine, President of 
the Congress. Whilst not desiring to participate 
officially in the activities of the Congress, a 
paper, entitled ‘‘ Administrative Report,” was 
submitted by Mr. Gray, on behalf of the World 
Power Conference, and was included and dis- 
cussed in the Congress sessions. 

There is no desire on the part of the World 
Engineering Conference to work in opposition 

to the World Power Conference or any other 
international body representing any phase of 
engineering and technological activity, as is 
evident from the following directive issued to 
the provisional executive board at the meeting 
constituting the Conference :—‘‘ The executive 
board must establish contact with all existing 
international technical associations, the inter- 
national associations of architects and town 
planners, and all other international associa- 
tions whom it judges useful to contact, as, for 
example, the World Trade Union and the Inter- 
national Association of Scientific Workers.” 

It was, however, very clearly expressed by 
the delegates from the thirty nations participat- 
ing in the Congress, that there is an urgent need 
for an International Engineering Organisation 
representing the engineering profession, and | ¢ 
this fact is borne out by the following extract 
from “Science and U.N.E.S.C.O.”; “In the 
engineering sciences the great professional insti- 
tutions of Civil, Mechanical and Electrical 
Engineers in each country are not associated 
internationally, and a recent attempt (connected 


nical institutions enclosed by the Congress with 
the above letter contains the following sentence : 
“A special meeting will therefore be called, at 
which it is expected U.N.E.S.C.O. will be 
officially represented, when a proposal that an 
International Union of Engineers be formed 


Institutions of Civil, Mechanical and Electrical 
Engineers of that fact in a circular letter 
hardly amounts to “ consulting’ them. More- 
over, discussing the formation of an Inter- 
national Union of Engineers is surely not the 
same thing as agreeing to convert the Inter- 
national Technical Congress into a World Engi- 
neering Conference. 
accusation of inaccuracy. But we are glad to 
be able to publish a letter expressing the views 
of the Congress on the need for an international 
engineering organisation.—Ep., THe E.] 


giving the absolute pressure p, at the throat 
of a convergent-divergent nozzle in which 
polytropic expansion of a gas is taking place 


organise this has met with difficulties. On the 
other hand, there is the very fully international 
World Power Conference, which unites fuel, 
power and chemical engineers; the Interna- 
tional Telecommunications Union, and a number 
of others. It would seem that the proper pro- 
cedure will be for U.N.E.S.C.O. itself to generate 
an Advisory Council in the Engineering Sciences 
by inviting each of the well-established inter- 
national organisations to send a delegate to a 
representative conference.” (‘The italics are 
the writer’s.) 

The World Engineering Conference, accepted 
by engineers representing fifteen nations and 
by observers from a further number, will meet 
the requirements of U.N.E.S.C.O., and will thus 
qualify for representation at the suggested con- 
ference. 

It is worthy of note that foremost amongst 
the delegates who signed the resolutions con- 
stituting the World Engineering Conference was 
the official Congress delegate of the Engineers’ 
Joint Council of the U.S.A., who is also the 
secretary of the American Society of Mechanical 
Engineers, and, further, that the delegate repre- 
senting the Joint Committee on International 
Relations for the Engineers’ Joint Council of 
the U.S.A. (representing fifteen American 
societies), is the American representative on the 
provisional executive board. 

The British Congress Committee have asked— 
I might almost say pleaded—for the co-opera- 
tion of the major institutions of this country, 
realising that the participation would be more 
completely representative of British profes- 
sional engineers, and that as such added influ- 
ence would be secured in the deliberations of 
the World Engineering Conference. 

There is not the slightest doubt but that the 
dependence of all modern world civilisation on 
applied science must find its expression in the 
sphere of international relations. The World 
Engineering Conference offers the opportunity 
to engineers to make their contribution unified, 
effective and useful. British engineers dare not 
neglect to take their place in this work. 
Doubtless you will wish to correct the 
inaccuracies which have appeared in the afore- 
mentioned Editorial. 

W. R. Howarp, 
Vice-President, Provisional Execu- 
tive Board, World Engineering 
Conference. 
London, S.W.1, October 18th. 


[The circular letter to engineering and tech- 


.. will be discussed.” ‘‘Informing” the 


from rest at an initial absolute pressure p,. 
The main advantage of this formula over the 
exact form 


piipi=( = iy ite «atts S) 
wal 2 
is the ease with which it can be manipulated. 
Recently, while plotting the efficiency of a 
nozzle or turbine process in terms of the expan. 
sion ratio, the polytropic index n and the 
adiabatic index y(=1-4), for diatomic gases at 
ordinary temperatures, he noted the simple and 
reasonably accurate relationship 
n=(y—4)+4n ueir sc ile a en) 
which is almost independent of expansion 
ratios in the range 0-5 to 1-0, provided 1 is 
between 0:8 and 1-0. 
The combination of (1) and (3) yields another 
interesting and useful expression 
2y—1+9 
which is applicable to the expansion of air and 
other diatomic gases in convergent-divergent 
nozzles at ordinary temperatures. 7 represents, 
of course, the efficiency of the entrance portion 
of the nozzle, between inlet and throat. 
G. G. McDona.p. 


(4) 


University of Sydney, 
N.S.W., October 7th. 








The Institution of Mechanical 
Engineers 


On Thursday of last week, October 17th, the 
Institution of Mechanical Engineers held its 
annual dinner at the Dorchester Hotel, Park 
Lane, W.1. The President, Mr. O. V. S. 
Bulleid, was in the chair, and members and 
guests were present up to the permissible limit 
of 450, compared with about 900 at the last 
dinner, held eight years ago. Mr. John Wilmot, 
Minister of Supply, proposing the toast of 
the Institution, reviewed the achievements 
of the mechanical engineer in the past war and 
referred to the part which he has to play now. 
Mechanical engineers were contributing greatly 
to the revival and expansion of British industry ; 
exports of engineering products for the first 
eight months of this year had reached the 
impressive total of more than £169 million, 
whereas for 1938 the comparable figure was 
£83 million. It was the skilled labour factor in 
the engineering industry coupled with the 
nature of the product itself which made the 
engineering product the ideal export and 
gave it such a special value. Mr. Wilmot 
insisted that the only hope to maintain our 
position was through the application of new 
knowledge based upon research. A review of 
the needs for research in mechanical engineering 
had been carried out by the D.S.I.R. and it had 
been decided that there was a clear need for a 
new organisation, working on a substantial 
scale, to supplement existing facilities for 
research on basic problems. The Lord 
President of the Council had already approved 
in principle the appointment of a Mechanical 
Engineering Research Board, and in due 
course it was intended to establish a new 
laboratory under the D.S.I.R. Mr. Bulleid, 
replying, stated that the engineer depended 





We thus dispute the 


THROAT PRESSURE IN GAS NOZZLES 
Srr,—Some years ago* the writer described 
he following close approximation 


pulpi=1-111—-(*5) fel dds 











with the International Technical Congress) to 


on the ability and skill of the workmen 
behind him, and referred to the excellent 
work turned out in the form of ships and guns 
in the Southern Railway’s workshops during 
the war. Lord Dudley Gordon, Vice-President, 
proposed in an amusing speech the toast of 
‘*The Guests,’ and Mr. G. R. Strauss, Parlia- 
mentary Secretary to the Minister of Transport, 
in the absence of Mr. Barnes, Minister of Trans- 
port, replied jointly with Lord Courthope. 
Mr. Strauss referred to the shortage of coal and 
its poor quality, and expressed the hope that 
the railways would study alternative methods 
of traction, particularly diesel traction. On 
the following day, Friday, October 18th, the 
Institution held its opening meeting of the 
session, and Mr. Bulleid gave his Presidential 
Address, a summary of which we begin on 





* THE ENGINEER, Vol. 165 (1938), p. 389. 
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Locomotive Engineering and the Chief 


Mechanical Engineer’ 


By O. V. 8S. BULLEID, MI. Mech. E. 
No. I 


oe the early days of railways the locomotives 
were purchased from outside builders, 
and the railway company was content to 
operate them and to allow them to be 
maintained by the builder. 

Before long this arrangement was found 
unsatisfactory and locomotive superinten- 
dents were appointed, with responsibility 
for the operation and maintenance of the 
locomotives. In order that the repairs could 
be done economically, the necessary machine 
tools and other equipment were provided 
gradually, and it was soon appreciated that 
this equipment was equally suited to manu- 
facturing new locomotives. 

New locomotives were in due course 
designed and built by the railway companies, 
and the main reason for this was the inability 
of the railways to obtain all the new loco- 
motives they required and at the times they 
needed them. 

The development and expansion of the 
railway workshops followed normal lines 
with the gradual building up of drawing 
offices and other technical services, until 
today the locomotive works of the railway 
companies bear comparison with any other 
engineering workshops engaged on com- 
parable work. 

Just as the Stockton and Darlington 
Railway was the result of the marriage of | — 
engineering ability in the person of George 
Stephenson with the handmaid of industry 
“finance ’’ represented by Edward Pease, 
so this happy alliance has continued to 
prove its value by producing our existing 
railway system to which we owe a major 
part of the immense improvement in the 
well-being of the people of this and other 
countries. 

Each year the chief mechanical engineer 
of the Southern Railway Company, like 
his colleagues on the other main-line railways, 
is asked to sign a certificate worded as 
follows :— 


CERTIFICATE RESPECTING THE ROLLING 
Stock, &c. 


I hereby certify that the whole of the 
Company’s Plant, Engines, Tenders, Car- 
riages, Wagons, Road Vehicles, Machinery 
and Tools, under my charge, have, during 
the past year, been maintained in good 
working condition and repair. 


The form of words indicates that the 
responsibility for keeping the company’s 
locomotives, carriages, wagons, and road 
vehicles in good repair and in safe working 
condition is placed upon the chief mechanical 
engineer. This certificate is a statutory 
requirement and must be signed before the 
accounts can be passed by the auditors. 

Professionally the implications of such a 
certificate are highly important. If, for 
reasons outside his control, the stock could 
not be maintained to the standard the chief 
mechanical engineer considered necessary, 
he could not sign a certificate in the form 
I have quoted. He should require an 
amended form of certificate to be prepared, 
worded in such a way as would meet his 
obje ctions. This has been recognised during 





*Institution of Mechanical Engineers, Presidential 
Address, October 18th, 1946. 


World War II, the present certificate being 
worded as follows :— 


CERTIFICATE RESPECTING THE ROLLING 
Stock, &c. 


I hereby certify that the whole of the 
Company’s plant, Engines, Tenders, Car- 
riages, Wagons, Machinery and Tools, 
under my charge, have, during the past 
year, been maintained in good working 
condition and repair so far as has been 
possible having regard to the requirements 
of the Government and to the effect of 
the War. 

The chief mechanical engineer has to 
provide the means whereby the passengers 
can be carried safely, comfortably, quickly, 
and punctually, and goods can be delivered 
expeditiously and in good order. 

The provision of rolling stock to satisfy 
these requirements involves constant pro- 
gress in design and manufacturing processes 
to ensure that the stock is kept abreast 


TABLE [| 





Total area, | Roofed area, Total staff 








| acres | acres 
* | 
Ashford _...| 18-8 5-16 1,532 
Brighton ...| 9-2 6-8 | 733 
Eastleigh ... 41-2 | 10-9 1,927 
Total ...| 69-2 | 22-86 | 4,192 
| | 





of the times in respect of efficiency, reliability, 
and suitability, and that the costs are 
commercially reasonable. 

Whilst the chief mechanical engineer 
must profit from all developments in other 
fields of mechanical engineering affecting 
rolling stock design, he has to be convinced 
that all changes made will be of lasting value, 
for the life of rolling stock is long, and his 
is the responsibility for looking after it in 
service. Further, complete reliability 
throughout each journey is demanded, in so 
far as it can be achieved, because the dis- 
location in traffic on our congested railways, 
resulting from breakdown, has consequences 
out of all perspective to the cost of repair. 

These reasons explain an apparent ten- 
dency to conservatism in design, and a 
comparative reluctance to adopt new ideas. 

The rolling stock of the Southern Railway 
at January Ist, 1946, included 1847 loco- 
motives. The total tractive effort of the 
locomotives was 38,407,026 lb, and their 
total weight amounted to 115,307 tons. 

There were eighty classes of locomotives, 
and the oldest locomotive now at work was 
built in 1872, seventy-four years ago. 

In addition to the locomotives there were 
8068 carriages, 36,538 wagons, and 2619 
road vehicles. 

The major responsibilities of ‘the chief 
mechanical engineer are to keep in service 
the largest possible percentage of the stock 
of locomotives, and to see that whilst in 
service the locomotives require as little atten- 
tion as possible and that no defects occur 
that would affect their time-keeping whilst 
working trains. His ability to achieve this 
depends upon the quality of the staff and 
equipment at his disposal. 

The staff employed in the Chief Mechanical 





Engineer’s Department of the Southern 






Railway number in all 10,158, exclusive of 
administration staff. 

The main locomotive works of the Southern 
Railway Company, which are employed on 
the building of new locomotives and the 
repair of existing stock, are located at 
Eastleigh, Ashford, and Brighton. The size 
of the locomotive works will be appreciated 
by the figures in Table I. 

To deal with the day-to-day attention 
required and to carry out certain light 
repairs, running sheds or depots with repair 
staff are also provided at thirty-four points, 
the number of engines they deal with vary- 
ing from 135 to 7; they employ a total 
repair staff of 1230. 

LOcoMOTIVE AVAILABILITY 

Taking an average week’s figures, 5 per 
cent of the total number of locomotives 
stopped are in the main works, and 10 
per cent in the running sheds, #.e., 15 per 
cent are not available for service. 

The analysis of the work required on the 
5 per cent stopped in the works indicates 











TaBLeE II 
Items ” Number | Percent 

Engine mechanism and parts relating] 
thereto ... -| 32 
Boiler and details belonging thereto | 98 28 
Overheated bearings : ‘ “| 66 19 
Brakes and rn nie | 45 13 
Other defects ... ... .. | 16 + 
Tenders ce cee see eee seal 14 + 
Total z 353 | 100 








the major directions in which improvements 
in detail design, materials of construction, 
and manufacturing procedure are required. 
Likewise, a similar analysis of the 10 per 
cent stopped in the running sheds is a pointer 
to the particular details which should receive 
attention if availability is to be increased. 

If we examine the engines dealt with at 
the main works, we find that 40 per cent 
were taken out of traffic because of defects 
in boilers and 60 per cent because of defects 
in engines and running gear. 

The man-hours spent on each general 
repair average 5000, of which 1250 are 
spent on boiler work, and 3750 on the rest 
of the locomotive and tender. 

The proportion (10 per cent) of engines 
not available for service at running sheds 
represents those under examination and 
under repair. This is a serious reduction in 
availability. As regards expenditure on 
maintenance, when the large number of 
depots over which the stopped engines are 
distributed, and the number of repair staff 
employed in them are considered, its effect 
is to increase such costs very greatly. 

The periodical examinations of locomotives 
in running sheds are determined by the 
time interval which experience has shown 
a particular component will run normally 
without risk of failure in traffic. The fact 
that the examinations are necessary should 
be taken as an indication of the need for 
improvement in design or material because 
each examination means the loss of the 
engine from traffic and the unprofitable 
expenditure of man-hours. 

Failures in service in the case of locomo- 
tives are defined on the Southern Railway 
as follows :— 

(a) An engine which has to come off 
its train owing to any mechanical or 
boiler defect, even if no delay is caused ; or 

(b) An engine which, from mechanical 
or boiler defect, causes a delay to its 
train of ten minutes or over. 

In 1938 the average mileage run per failure 
so defined was 131,264, the total number of 
failures being 353 (see Table II). 








Whilst the mileage per failure is high, 
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the total number of failures means the loss 
of 353 engines to the operating department 
for a shorter or longer period. 

Each failure is investigated with respect 
to design, materials, and workmanship, 
as the contributory cause. The way the 
locomotive was handled in service, and when 
and why and how it was last repaired at a 
shed, are also considered. 

It is often difficult to decide 
cause of certain failures owing to the 
destruction of the evidence by the 
failure, but when persistent defects are 
recorded, and when a painstaking -investi- 
gation has been made, the design or material 
of the part concerned must be altered. 


the true 





When it is remembered that the figures 
quoted and the observations I have made 
follow from many years of sustained effort 
to obtain better results, it will inevitably 
be suggested that the accepted methods of 
design or construction cannot be expected 
to give substantially better results. That 
is to say, the results were as good as could 
be expected with the designs, materials, 
finish, and methods of operation which were 
used. Consequently, if we are to reach 
the higher level of achievement in con- 
tinuity of service which is now required, a 
new conception of the. steam locomotive is 
also needed. 

(Z'o be continued) 








Kearsley Power Station Extensions 





HE Lancashire Electric Power Company’s 

generating station at Kearsley, on the River 
Irwell, was originally put into operation in 
September, 1939, with two 32,250-kW turbo- 
alternators and eight 95,000 lb per hour boilers. 
To meet the growing demands on the com- 
pany’s system provision was made for later 
extensions which would give the-.station an 
ultimate capacity of some 200,000 kW, and 
the company’s foresight has been amply 
justified by the rapid increase in load which has 
taken place in the past seventeen years. 

Kearsley is a “selected” station and, in 
1936, under the direction of the Central Elec- 





involving the installation of two new 52,000-kW 
sets, together with eight boilers and two cooling 
towers. When this work has been completed 
the capacity of Kearsley station will be 
271,700 kW, at a total cost of approximately 
£7,000,000. 

At the invitation of the Lancashire Electric 
Power Company, we recently visited Kearsley 
to see the progress that has been made in the 
latest extensions, which are due for completion 
in the spring of 1948. The accompanying 
engraving gives a general impression of the 
works, and shows the steel frame for the station 
extensions with the existing cooling towers in 
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GENERAL VIEW OF EXTENSIONS 


tricity Board, additional plant was installed, 
consisting of one 51,600-kW turbo-alternator 
and four boilers operating at 620 lb per square 
inch and 820deg Fah. steam temperature. 
This extension was described in THE ENGINEER 
of December 25th, 1936. In 1938 a duplicate 
51,600-kW set with four new boilers was put 
into operation, making the total capacity of 
the station 167,700 kW. 

Although further development was severely 
curtailed during the war, the company con- 
trived to generate the maximum output 
demanded by the Central Electricity Board, 
In 1944, at the request of the Board, the com- 
pany commenced work on further extensions, 





the background. With the exception of the 
mechanical stokers the new plant will embody 
no innovations of unusual interest. 

The new turbo-alternators, like the existing 
machines, are being manufactured by the 
British Thomson-Houston Company, Ltd. Each 
of the 52,000-kW sets will consist of a 50,000-kW 
main alternator and a 2000-kW auxiliary alter- 
nator on the same shaft, running at 3000 r.p.m. 
and generating at 33 kV and 3-3 kV respec- 
tively. The turbines will be designed for a 
steam pressure of 600 Ib per square inch and a 
normal .steam temperature of 800 deg Fah. 
Feed heating will take place in three stages, 
with a final water temperature of 287 deg Fah. 








Two complete sets of condensing plant wil] 
be installed, each comprising twin condensers 
with lin outside diameter tubes presenting a 
surface of 50,000 square feet. Each set will 
include two 60 per cent duty constant-speed 
circulating water pumps, capable of delivering 
25,500 gallons per minute when running 
together, two condensate extraction pumps 
each for 100 per cent duty, and two sets of three 
stage steam-operated air ejectors. 

Three cooling towers, 260ft high and 175ft 
in diameter, deal with the circulating water for 
the existing 51,600-kW machines. To cater for 
the new sets two further cooling towers, as 
illustrated herewith, are being erected. These 





COOLING TOWERS UNDER CONSTRUCTION 


cooling towers are of ferro-concrete with a 
height above pond level of 290ft and a diameter 
at pond level of 208ft and each tower is designed 
to handle the circulating water from one 
52,000-kW set. Whereas, in the existing towers 
the heated water from the condenser is taken 
to an annular culvert on the outside of the 
tower about 28ft above the tank level, this 
culvert is dispensed with in the new design. 
Another change concerns the diamond-shaped 
vents that were built in near the top of the old 
towers to assist air circulation. These vents 
are not deemed necessary in the towers now 
under construction. 

Steam conditions in the new boilers will be 
substantially the same as those appertaining 
to the existing steam-raising plant. Eight 
Babcock and Wilcox single-pass high-head 
C.T.M. single-drum boilers are to be installed, 
each having a maximum capacity of 172,500 |b 
per hour with steam at 620 1b per square inch 
and 820 deg Fah. Four of the boilers will be 
equipped with Babcock and Wilcox flash- 
welded plain steel tube economisers, while the 
remaining four boilers will have Green’s 
diamond type steel tube, cast iron sleeved 
economisers. The installation will include hori- 
zontal tube air heaters arranged for gas flow 
outside the tubes and air flow inside the tubes. 
Prat-Daniel grit arresters will be installed 
between the economiser and air heater, 


SPREADER STOKERS 


Perhaps the most interesting innovation in 
the boiler plant is the use of the Babcock- 
Detroit ‘*‘ RotoGrate ” spreader stoker, which 
has been developed to obtain constant fuel 
bed conditions and continuous ash discharge 
with coals having widely varying characteristics 
and ash contents. This installation will be the 
first of its kind in the country. The general 
arrangement of the system is shown in the 
accompanying illustration. In this design of 
stoker the raw fuel, which should be of such a 
size as to pass through a 1}in ring, is delivered 
to the combustion chamber by a series of feeder 
units disposed across the furnace width. Each 
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feeder unit incorporates a mechanically driven 
rotor which, as it revolves, spreads the coal 
evenly throughout the whole length of the 
grate. During this process the particles that 
are fine enough for burning ignite as they enter 
the flame and burn out in suspension. A high 
proportion of the total weight of the fuel, how- 
ever, ignites on contact with the active fuel bed 
and burns out on the grate. Every square foot 
of the grate is active and is supplied with coal 


duced through the grate bars by a forced- 
draught fan; the grate bars have a slightly 
curved surface and each bar contains two rows 
of similar venturi nozzles, through which the 
air is admitted. Turbulence is promoted, as 
with other mechanical stokers, by the provision 
of high-pressure secondary air delivered through 
the front and rear walls, depending on the length 
of the grate. 





A typical feeder unit as seen from inside the 
combustion chamber is 
shown in our final 
engraving. ,The fuel 











pusher plate B is given 
a reciprocating motion 
and pushes the coal 
on to the fuel distribu- 
tion plate C, whence 
the coal is thrown on 
to the grate by the 
rotor blades A. All 
parts of the feeder 
exposed to the radiant 
heat of the furnace 
are protected by cold 
air which circulates 
round the rotor housing 
and is then discharged 
through segmental 
tuyeres D, which shield 
the lower half of the 
rotor and the upper 
part of the feeder open- 
ing. A simple adjust- 
ment alters the length 
of the pusher plate 
stroke, which controls 
the rate of fuel feed. 
The distribution of 
coal from front to rear 
of the grate is con- 
trolled by the position 











DIAGRAMMATIC ARRANGEMENT OF STOKER 


and air at a uniform rate so that the entire 
grate and furnace is subject to similar and 
moderate conditions of heat release. 

The grate itself travels from the rear end 
to the front of the combustion chamber, and an 
expansion seal is provided between the rear 
furnace wall and the grate. Normally the grate 
speed is adjusted so that the ash delivered is 
between 4in and 6in thick at the front end of the 
stoker. A variable-speed gear enables this 
result to be achieved with varying rates of 
firing and different values of ash content. 

In normal operation the active fuel bed is 
about lin thick, with fresh green coal con- 
tinuously dropping on to the flaming layer of 
partly burned-out coal. Since the combustion 
process takes place at the surface of the fuel 
bed, the ashes remain below the fuel; grate 
surface and ash are both maintained sub- 

















VIEW OF FEEDER FROM WITHIN FURNACE 


stantially at the temperature of the incoming 
air for combustion. Thus any tendency to 
clinkering is eliminated, even if the fusion 
temperature of the ash is as low as 2000 deg. Fah. 

It is evident that the presence of ash on the 
grate helps to protect the grate bars, and once 
a thin layer of ash has been deposited, no 
danger from overheating can arise as the incom- 
ing air determines the metal temperature of the 


of the lip of the distribu- 
tion plate C above the 
rotor; the necessary 
adjustment is carried 
out from the front of 
the feeder unit where the adjusting screws 
are readily accessible. 

The stoker comprises a number of spreader 
sections side by side ; each spreader or section 
of grate consists of two endless chains carrying 
the transverse grate bars and driven by a pair 
of front sprockets with two idler sprockets at the 
rear end. A separate feeder unit supplies each 
spreader with coal. In the Kearsley installation 
each stoker will be six spreaders wide. 








An Electrical Steel Research 
Laboratory 


As a result of the immediate urgent demands 
for electrical sheet steel during the war years, 
research for the development of improved 
materials and methods of processing and 
testing were seriously retarded in this country. 
With the cessation of hostilities, immediate 
steps were taken by Joseph Sankey and Sons, 
Ltd., to rectify this position and bring research 
up to date by the introduction of a new 
research laboratory at its Ettingshall works, 
near Wolverhampton. This laboratory was 
officially opened on Thursday, October 17th, 
by Sir Lawrence Bragg, and a number: of 
distinguished guests were given an opportunity 
to inspect its layout and the large amount 
of special equipment which has been installed. 
In the short space of time available and in 
view of the short supply of much of the appar- 
atus essential to this class of work, the com- 
pany is to be congratulated upon the compre- 
hensive range of equipment installed and 
the far-sighted policy which prompted its 
introduction. 

Not only will the new laboratory be respon- 
sible for process control and research in con- 
nection with the factory it adjoins, but it 
will also serve the other works in the com- 
pany’s group engaged upon other classes of 





grate. Primary air for combustion is intro- 


production. Its work will fall under three broad 


headings: (1) Production control, involving 
test methods and technique and.any other 
investigations required to ensure that existing 
products are uniform in quality and produced 
in as efficient a manner as possible; (2) Im- 
provements in existing methods and processes 
or to meet special requirements ; (3) Investiga- 
tions and research to enable the manufacture 
of new materials or products in which notable 
performance or utility are realised. To meet 
these requirements the laboratories have been 
organised as a self-contained unit with the staff 
grouped, for administrative purposes, into 
three main sections: electrical, metallurgical, 
and chemical and physical. 

In addition to the standard testing equip- 
ment, much of which has been adapted for 
specialised work, the laboratories contain a 
fair amount of new apparatus, which has 
been introduced and developed by the staff 
to supplement, improve and accelerate the 
usual testing methods. 

In the electrical section several hundred 
routine tests are carried out each week on 
material in course of production in the works 
and to accelerate and simplify these tests 
some interesting apparatus has been deve- 
loped. The basis of measurements is the well 
known Lloyd-Fisher method, by which a 
standard test strip from each batch of sheets 
produced in the works is examined. In con- 
nection with the routine equipment an elec- 
trical calculating machine has been developed 
by which results are computed directly in the 
form required for record purposes. An experi- 
mental model of a space factor testing machine 
is being developed to enable measurements to 
be made on the properties of insulating coat- 
ings. In an instrument for measuring iron 
loss measurements on straight strips, the total 
loss is estimated in terms of torque developed 
in a short-circuited coil embracing the test 
specimen. The large number of routine test 
results available provides good material for 
statistical analysis, the increasing application 
of which is being investigated. This not only 
gives a means of process control but also 
enables data to be accumulated on the electrical 
properties of steel which cannot be obtained 
by other means. 

Other equipment includes Strohlein carbon 
apparatus, “‘Spekker”’ photo-electric absorp- 
tiometer, Conductometric apparatus for the 
simultaneous determination of carbon and 
sulphur, a Vickers projection microscope, 
an experimental electrolytic polishing cell, 
a Hilger quartz spectrograph, model hot and 
cold rolling mills, and X-ray photographic 
plant, and a variety of ancillary plant. 








Technical Reports 





Smoke and its Measurement. Fuel Research 
Technical Paper No. 53. Department of Scientific 
and Industrial Research. Price 6d.—It has long 
been known that smoke means waste and the 
magnitude of that waste has now been scientifically 
measured in a series of experiments carried out at 
the Fuel Research Station of the Department of 
Scientific and Industrial Research. The results 
of this investigation are published in this technical 
paper. The tests were carried out on an industrial 
boiler of the Lancashire type that is very common 
in small factories and is frequently responsible for 
heavy smoke emission. The distribution of air 
supply to the furnaces was so varied as to produce 
a range of different smoke densities. The amounts 
of tarry matter, ash and carbon in the smoke were 
determined by filtering, weighing and analysing ; 
the density of the smoke was assessed by the extent 
to which it obstructed a beam of light transversing 
the boiler stack. It is somewhat alarming to read 
that one small Lancashire boiler, making black 
smoke, is capable of passing 30 cwt of solid and 
tarry matter into the atmosphere every week. The 
report makes clear that the heat wasted due to 
visible smoke, though not negligible, is only a small 
part of the total loss. Smoke itself is only a warning 
of the greater losses which accompany it. When 
making black smoke 2 per cent of the heat in the 
fuel is lost as visible smoke, but the total heat losses 
due to incomplete combustion of the invisible com- 
bustible gases may exceed 10 per cent of the heat 





in the fuel. 
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Industry and the Government 


Tae Trade Organisation Committee of the 
Federation of British Industries has formulated 
some recommendations regarding methods for 
organising contact between the Government 
and the various industries of this country. 
These recommendations have received the 
unanimous approval of the F.B.I. Grand 
Council, and at the beginning of the week it was 
annuunced that they had been forwarded to 
the President of the Board of Trade. The 
recommendations, it may be mentioned, are 
confined to*commercial and technical*matters 
affecting industry and do not refer to labour 
questions. 

The Committee is agreed that industry’s 
contact with the Government must be organised 
contact, but it points out that the problem 
cannot be solved by laying down a standard 
pattern to which all industries must conform. 
It is suggested that there are three main methods 
of co-operation between Government and 
industry which, in different circumstances, would 
prove valuable., They are (a) direct contact 
with industry, (6) an Advisory Council and (c) 
a Statutory Industry Board. 

In many industries close contact has been 
developed between a sponsoring Government 
Department and a trade association and a trade 
union. The Committee says that it is not 
qualified to speak about trade unions, but 
knows that relations between the Government 
and trade associations are intimate, and that 
confidence has been established on both sides. 
There is no object, the report continues, in 
interfering with existing methods where they 
are working well, and it is believed that similar 
relations could easily be built up with many 
other industries. The Committee considers that 
trade associations will have no difficulty in 
maintaining their organisation on a voluntary 
basis and in improving their efficiency, pro- 
vided that they are accorded recognition as the 
normal official channel of communication 
between the Government and the industries 
which they represent. It is therefore strongly 
recommended that the Government should 
give official recognition to efficient trade 
organisations and normally use them, and them 
alone, in dealing with the affairs of their 
industry as a whole. 

The report goes on to refer to closer contact 
between trade associations and trade unions, 
saying that there is a field within which they 
have a common interest—apart from labour 
questions—and an exchange of views within 
that field can under favourable conditions be 
mutually helpful. On this point it is recom- 
mended that trade associations should consider 
the advisability of themselves initiating 
periodical meetings with the appropriate trade 
union at which general questions affecting the 
industry as a whole could be ventilated. -It is 
felt that useful results might ensue, and that 
there is no need for such contacts to depend on 
Government initiative and to involve the 

establishment of continuing official machinery. 

Whilst the Committee believes that direct 
contact between trade associations and Govern- 
ment Departments is in many ways the most 
effective and flexible method of contact, it 
recognises that cases may occur when Ministers 
may feel that this does not provide them with 
precisely suitable channels of consultation. 
Ministers may, for example, deem it essential 
to obtain advice from a wider circle than the 
industry concerned, and to supplement the 
day-to-day contacts between their Depart- 
ments and trade associations by some more 
formal machinery. The report recommends, 
therefore, that where this machinery is estab- 
lished it should take the form of an advisory 
or consultative council, but it is emphasised 
that the function of a council should be to 
advise, and that implementation should be 
carried out through the trade associations. The 
members of such councils, representing the 
management side of an industry, should, it is 
suggested, be appointed by the appropriate 
Minister for a specified period, and, furthermore, 


advisory councils. 

Finally, the report deals with statutory 
industry boards, in cases where neither direct 
contact nor advisory council would be adequate 
to provide an industry with the machinery that 
it needs. Such bodies, the report says, should 
be created with the greatest caution and not 
until all alternative methods have been 
considered. 








500ft Aerial Mast at 
Brookman’s Park 


To overcome the difficulty experienced by 
many listeners along the South Coast and in 
parts of Kent, Surrey and Sussex, in receiving 
the London ‘‘ Home Service,” programme on 
342-1 metres, the B.B.C. decided to erect a 











MAST AT 400-FT. LEVEL 


new and higher aerial at the Brookman’s 
Park transmitting station. The type decided 
upon was a 500ft vertical radiator, with 
insulators at the base, at the 400ft level and in 
all guys. 

The design and erection of the mast, which 
possesses some unusual structural features, 
were carried out by British Insulated Cal- 
lender’s Cables, Ltd., London, W.C.2. The 
mast is a parallel-sided lattice steel structure 
of triangular section, each face being approxi- 
mately 6ft in width and guyed at intervals of 
100ft of height. To facilitate the introduction 
of the insulator required at about 400ft a 
pivot is provided just above that level and the 
insulator thus divides the mast into rigid 
lower and upper sections about 400ft and 
100ft long, respectively. The steelwork, which 
was supplied by Painter Bros., Ltd., of Here- 
ford, was galvanised by the hot dip process 
after fabrication to reduce the cost of main- 
tenance and painting work. 

At its base the mast is supported on three 
hollow cylindrical porcelains, each lft in 
length, which insulate it from earth. The 
upper section of the mast, which carries a 
capacity loading unit, is insulated from the 
lower section by a low-capacity insulator 
unit of the “safety core” type supplied by 
Electric Transmission, Ltd. As shown in 
the accompanying engraving, the insulator 
unit consists of three oil-filled porcelain 
cylinders, each 3ft in length and approxi- 
mately 9in in diameter, with fabric cores 
pre-stressed in tension so that the porcelains 
themselves .are relieved of all tensile stress. 
The twenty-one guys supporting the mast are 


trade unions should participate in the work of 





ment points, as well as at intervals of 7Oft 
along their length, by Lapp type porcelain 
insulators. 

An adjustable capacity loading unit js 
fitted at the mast head, consisting of a number 
of tubular steel radial booms, 30ft long, 
jointed at their extremities, carrying peripheral 
wires. Aircraft warning obstruction lights 
are provided at the top and on all three faces 
of the mast at intermediate levels. Ten of 
these lights are provided in all. 

The radiator, which was put into operation 
on September 29th, the same day as the new 
“Third”? programme began broadcasting, has 
helped to provide improved reception in the 
areas for which it was erected. 








A Self-Cleaning Air Filter 


WE have received particulars of a rotary 
self-cleaning air filter, which embodies 
“oil spray” cell cleaning equipment, from the 
Visco Engineering Company, Ltd., Stafford 
Road, Croydon, Surrey. With this improved 
equipment filters comprising banks of cells 
can be thoroughly and easily cleaned when 
engaged on heavy duty. It has been designed 
primarily for use in steelworks, collieries or 
similar industrial establishments where heavy 
dust concentrations prevail. 

The arrangement and working of the equip- 
ment can readily be followed with reference 
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SELF-CLEANING AIR FILTER 


to the accompanying drawing. As in the firm’s 
standard filter, the apparatus comprises a 
frame in which is mounted a number of cells 
containing evenly spaced sinuous plates each 
covered with a thin film of oil. Air in its 
passage through the plates is buffeted from 
side to side and the solid particles of dirt in 
suspension impinge on and are retained by 
the oil film. 

From each end of each filter cell three guide 
pins A project and they slide in guides down 
the frame sides. The pins projecting from the 
iowermost cell in the bank engage with sprocket 
wheels B on either side and serve to support 
the whole filter bank in position. The sprocket 
wheels are turned through bevel gearing by a 
cranked handle C. At set intervals this handle 
is turned to lower the bottom cell into the 
oil spray tank D. As the cell leaves the 








the Committee considers that the appropriate 
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guide pins on extensions of the outside pair 
of frame guide path members which curve 
downwards into the tank. In the tank the 
cell is subjected for a period to a spray of 
high-pressure oil, which removes all the dust 
adhering to its plates. 

The sprocket wheels are interconnected to 
two pairs of driving wheels E, linked together 
by endless chains F. One link of each chain 
is fitted with a catch block G, which, as the 
sprockets are turned to drop another cell 
into the tank, pick up the preceding cell— 
now cleaned—and lifts it to a convenient 
position in front of the filter bank. The clean 
cell is then removed by hand and set in its 
working position at the top of the bank. 

Dirty oil and sludge gravitates to the base 
of the oil tank, whence it is rapidly and easily 
withdrawn. 








Hazardous Dust Extraction 





THE photograph we reproduce shows a 
line of benches at the Rolls-Royce factory 
in which men are engaged on grinding and 
polishing magnesium alloy castings. As is 
well known, dust from such material is both 
explosive and very inflammable under certain 
conditions and it presents a serious fire hazard. 
For this reason each working position in this 
department is arranged as an individual bench 
and fitted with its own dust collecting unit. 





Dust EXTRACTION UNIT BENCHES 


These unit dust collectors are of the ‘‘ Multi- 
swirl” type, manufactured by Dallow, Lambert 
and Co., Ltd., Spalding Street, Leicester. 

At the various working points the com- 
ponents either rest on or are mounted in jigs 
fixed over a bench formed of tubular rods 
covered with synthetic rubber. These rods 
are spaced some $in apart, so that the heavier 
dust particles can drop straight down between 
them, to be immediately immersed in a water 
bath underneath. 

The light, floating, and particularly dangerous 
dust is collected by air suction through an 
adjustable, tubular, telescopic universal fitting 
with a self-sustaining ball joint. Dust thus 
collected is thoroughly immersed and scrubbed 
in a water chamber at the back of the unit, 
the design of the duct being such that the dust 
is passed through three water submersions. 

Cleaned air only is handled by the fan generat- 
ing the suction, whence a vent pipe is taken to 
atmosphere. Should the velocity of air flow 
in an extract duct fall for any reason below 
the requisite speed for efficient collection, an 





or polishing machine, which cannot be re- 
started until the air flow is restored. Similarly, 
should the water level in the bath fall below 
the set level for efficient scrubbing of the dust, 
the machine served by the unit is stopped. 

In further compliance with safety require- 
ments, a time lag switch ensures that the unit 
fan must run for a period of five minutes to 
clear out any latent gases which may have 
accumulated overnight, or during a similar 
long shut-down period, before the grinding 
machine can be started up. Should, however, 
an operator inadvertently partly block the 
air inlet at the hood, the five minute delay is 
automatically cut out and the extractor having 
stopped can be started again immediately. 
In this way the electrical control devices 
ensure that the operator cannot work his 
machine without the dust collecting equip- 
ment working in an efficient manner. 

An adaptation of this type of equipment is 
also stated to be working very well on the 
collection of dust from parting off rubber hose 
impregnated with steel wire, where there is a 
particularly serious fire hazard. 








An Electrical Runway 


ELECTRICAL engineers are familiar with the 
idea of developed diagrams for electric machines 
as a means of simplifying the study of stator 








automatic device stops the individual grinding 





and rotor winding diagrams. But a 440ft 
diameter motor, deve- 
loped or rolled out so 
that the rotor forms 
a flat track upon which 
the flat stator can 
run linearly, would con- 
stitute, at first acquaint- 
ance, an unpromising 
machine. Yet this very 
arrangement, known as 
the ‘‘ electropult,” has 
been designed and built 
by the Westinghouse 
Electric Corporation for 
the United States 
Navy, and may well 
prove to be the most 
satisfactory answer to 
the problem of launch- 
ing jet-propelled and 


robot aircraft and 
heavy bombers from 
shipboard or _ small 


landing fields without 
the initial impact of 
conventional catapults. 
The ‘“‘electropult” 
is essentially a large 
induction motor laid 
out flat. A 1382ft 
track corresponds to the 
rotor of a conventional 
machine and a small 
shuttle car which runs 
along it acts as the stat- 
or. More than 300,000 
sheets of electrical steel form the “core” 
of the runway track and nearly 17,000 high 
resistance metal bars are embedded in the 
“rotor”? slots. In operation, an aeroplane is 
hitched to the shuttle car, which speeds down 
the track and tows the machine into the air. In 
recent demonstrations at the Naval Air Test 
Centre, Patuxent River, Maryland, the “ electro- 
pult ’’ launched a jet-propelled aircraft at 116 
miles an hour in four and one-tenth seconds, 
after a run of only 340ft. Unassisted, the 
machine would have required a run of about 
2000ft for the take-off. Running free, without 
load, the shuttle car has built up a speed of 
226 miles an hour in slightly less than 500ft. 
Two “‘electropults ” have been built for the 
U.S. Navy, the first installed at Mustin Field, 
Philadelphia, and the other at the Patuxent 
River Base. The latter is the more advanced 
model, although both are fundamentally the 
same. At Patuxent River the “electropult ” 
is installed on a 2800ft concrete runway, 
100ft wide. The track is mounted flush with 
this runway above a concrete trench which 
contains the copper bus bars that carry current 





to the ‘‘motor.” Sunk into the concrete on 
both sides of the track are rails to carry the 
shuttle car. 

The shuttle car itself is lift 6in long, 3ft 6in 
wide, and extends only 5in above the track. 
To harness the aircraft to the car a bridle of 
steel cable is used. The aircraft rides along the 
track on its own wheels and when flying speed 
is reached, the car is stopped, the bridle drops 
off, and the machine takes to the air. The first 
illustration herewith shows a portion (about 
one third) of the “electropult” track at 
Patuxent River Base. Our second engraving 
shows a P.80 jet-propelled aircraft being har- 








** ELECTROPULT’’ TRACK 


nessed to the shuttle car in preparation for 
launching. 

The power supply for the “ electropult ” 
is housed in a sunken concrete vault beside 
the runway. A Pratt and Whitney 1100- 
horsepower aircraft engine starts the cycle. 
This engine drives a D.C. generator coupled to 
a D.C. motor, which in turn drives an A.C. 
generator and a 24-ton fly wheel. The flywheel 
stores up a considerable amount of kinetic 
energy when accelerated to full speed of 1300 
r.p.m. just before launching. When the take- 
off signal is given this energy stored in the 
flywheel is used to drive the A.C. generator, 
which supplies 12,000 kW of electrical power 








HARNESSING AIRCRAFT TO SHUTTLE CAR 


to the ‘“‘electropult ’’ during the few seconds 
it takes to launch an aircraft. 

Within the range of requirements which are 
now foreseen, the ‘“electropult”” has no 
apparent limitations in speed or capacity. 
It gains in effectiveness as the size of the air- 
craft increases. With the ever-increasing 
speed and weight of aircraft it seems reason- 
able to expect that “ electropults ” eventually 
may become the natural choice for the larger 
sizes of aircraft carriers, for urban airfields 
and in situations where space limitation is 
a predominating factor. 

Designs have already been completed for 
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an “electropult’’ capable of launching the 
largest existing airliners at 
hour, with a take-off run of 500ft. Such air- 
liners now need a run of about 4000ft to 
accelerate to flying speed. Maximum accelera- 
tion would be about g, which would be built 
up during the first two seconds of the take- 
off run. This means that a passenger would 
be pressed back into his seat by a force about 
equal to his own weight. 








An Adaptable Light Crane 


A VERSATILE piece of material handling 


equipment, which is known as a “crane- 
cum-dragline,” has been designed and deve- 
loped by British Engines, Ltd., Glasshouse 
Street, St. Peter’s, Newcastle-on-Tyne. Its 
general arrangement can be seen from photo- 
graphs we reproduce showing two of the many 
forms in which the machine can-be adapted 
for working. The machine is controlled by 
a single hand rope from distances up to some 
30ft, and is designed for operation by com- 
pletely unskilled labour. 

It consists of a rigid steel chassis on which 
is mounted a 3-5 h.p. air-cooled petrol-paraffin 
engine, a winch, and a sub-chassis carrying a 
telescopic mast with its supporting frame. 
The chassis is mounted upon six crawler 
tracks, four being at the rear and two 
centrally disposed at the front. The forward 
track is set on a swivelling bogie for steering 
purposes. The machine can be’ mancuvred 
under its own power by means of haulage 
ropes. One of these ropes, attached to an 
anchor stake vid a snatch block fixed to a 
drawbar eye, is used to impart a forward 
movement. A second haulage rope, passed 
through a pulley attached to near side 


front of machine and back through guide 
rollers in the rear cross-member to an anchor 
stake in the rear, is used when moving the 


120 miles per 


main frame. 


by means of a screw to incline the mast fore 
and aft relatively to the chassis. 

A tubular mast has two inner telescopic 
members. The intermediate members are 
drilled at intervals to take bolts screwed into 
collars welded at the top of each of the mast 
members. To increase the mast height, the 
inner members are run out to the required 
distance and firmly fixed in position by the 
bolts in the collars. Retracted, the mast is 
10ft 6in high and when the two inner members 
are fully extended this height is increased to 
20ft lin. A two-piece telescopic tubular jib 
on the mast is adjustable in length between 
12ft 6in and 20ft. In the crutch of the jib 
is a pawl and ratchet hand-operated winch 
device which is used to set the jib angle 
relatively to the mast. The jib fork is fitted with 
a detachable trunnion bearing, which may be 
used to set it at the bottom of the mast or at 
any required points on the intermediate tele- 
scopic section for high lifting purposes. 
The pulley assembly is fixed to the top of the 
topmost member of the mast and from it the 
haulage rope passes down through the centre 
of the mast to the base, where it runs over a 
wide flanged pulley and extends to the winch 
drum. 
The winch has an epicyclic reduction gear 
box, mounted integral with its rope drum and is 
controlled through a clutch and a brake. The 
clutch and the brake drums are held by lever- 
operated external brake bands of the con- 
tracting type, the movement of which is co- 
ordinated by a single rope control of the maker's 
own design and incorporating an automatic 
neutral. By this arrangement the load is 
raised by the pulling of the control rope and 
holding it taut—this movement keeps the 
winch clutch in. When load has reached 
desired height, complete release of control 
rope applies the brake. To permit the lower- 
ing of the load at a controlled speed, a judicious 
pull is maintained on the control rope to take up 





Whilst the machine is 


machine backwards. 





- CRANE IN USE ON 


in use, the front of the three point suspension 
chassis is stabilised by a pair of hinged beams 
having adjustable steel storks flanged at their 
outer ends to prevent sinking. The sub- 
chassis, carrying the mast and its supporting 
gear, is mounted on a central, horizontally 
disposed axle on which it may be tipped 
sideways to incline the mast relatively to the 
main chassis. The degree of inclination is 
controlled by a pair of screw jacks set on either 
side of the sub-chassis and registering on the 








slack, and complete release of the rope again 


A BUILDING SITE 


fully applies the brake to hold the load 
suspended. 

When used as a crane, the machine is stated 
to be capable of lifting a load of 5 cwt, at a 
17ft radius with a single rope, when the mast 
and the jib are each extended to a length of 
20ft. The mast and jib can be raised from the 
horizontal to the vertical position by means 
of the engine and winch by connecting the 


haulage rope to a special clamp supplied for 


The bottom bracket of the mast 
can also be moved backwards and forwards 


————<—— 


Similarly, it can be lowered to the horizonta| 
position from the vertical on the winch brake, 

When guys are used to impart additiona| 
stability, this load can be elevated to a height 
of 26ft. With the jib retracted and fixed to 
the base of the mast in its lowered position, 
up to 10 cwt. can be raised with haulage rope 
doubled and a single pulley block fitted to the 
bend of the rope. 

The machine can, within a few minutes, 
be altered from a crane, to the dragline, for 








CRANE FITTED WITH A GRAB 
loading loose material, such as farm yard 
manure, as illustrated in the smaller engraving 
Several forms of grabs, rakes and scoops 
have been developed for use with the machine, 
to adapt it for various uses on farms, contrac- 
ting and building sites, quarries and sand- 
pits, &c. Although the firm has developed and 
built a prototype machine and arrangements 
for a new prototype machine are being made 
we understand that preparations for manu- 
facture have been held up owing to pressure 
of other work of a long term nature and arrange- 
ments for production elsewhere are con- 
templated. 








Frinze-GRAINED STEELS.—Italian interest in con- 
trolled grain size is reflected in an article by O. Mario 
in La Metallurgia Italiana (March, 1946, Vol. 38, 
page 2). The investigations described were directed 
to ascertaining the optimum addition of aluminium 
to electric furnace steel, made under a deoxidising 
slag, to obtain maximum refinement of grain in 
carbon steels containing 0:08 to 0-45 per cent of 
carbon. With the furnace practice adopted an 
addition of 0-04 to 0-07 per cent of aluminium to 
the ingot mould resulted in the maximum refine- 
ment of grain size. With greater additions grain 
size increased again. An examination of the 
properties of these carbon steels and of a few alloy 
steels, with and without aluminium additions, 
revealed some of the already well-known features 
of fine-grained steels. The inclusion content was 
not increased by additions of aluminium up to 
0:07 per cent. For a given maximum load the 
elastic limit (0-005 per cent proof stress) and the 
fatigue limit (10 million alternations) were not 
affected, and the behaviour of the coarse and the 
fine-grained steels in fatigue tests on notched 
specimens was identical. In the carbon steels and 
the low-alloy steels the outstanding effect of the 
correct addition of aluminium was the greatly 
improved impact value in the longitudinal direc- 
tion; but attention was called to an important 
feature which is frequently overlooked, viz., that 
a similar improvement is not achieved in the trans- 
verse direction, in which the impact value of the 
aluminium-treated steel may be little better than 
that of the coarser-grained steel to which no 





the purpose fixed to the bottom of the mast. 


aluminium has been added. 
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American Bagaceting News 


Welded Boilers for Locomotives 


While the use of welded boilers is 
being increased by American railways, the 
cost of necessary equipment—and of its opera- 
tion and maintenance—is too great for any 
but large concerns. This applies particularly 
to the great furnace required to take in the 
largest size of boilers for stress-relieving treat- 
ment. To meet these conditions, the American 
Locomotive Company has recently completed 
such a furnace in addition to complete :auto- 
matic or mechanical welding equipment, X-ray 
apparatus, and a testing laboratory. For 
automatic welding, the maximum tolerance 
allowed between the edges of the plate is 
0-015in. On the longitudinal seams, this 
closure is assured by machining the edges on 
plate planers. It is maintained by bolts 
in nuts which are tack welded, until the edges 
are tack welded to hold them in position. 
The outside seam is automatically welded, 
and then the bolts and nuts are removed, to 
allow of welding the inside seam. The seams 
are then ground smooth for X-raying. Although 
the dome presented difficulties, because of 
its irregular shape, a special welding machine 
was designed, as the distortion under manual 
welding was sufficient to justify the use of 
such a machine. During the welding of the 
circular seams, the boiler is rotated by sets of 
rollers mounted on small cars.. The joint 
faces of these seams are trued by a grinding 
machine, and the finished weld is also ground. 
All outside butt welds are X-ray photographed, 
to ensure freedom from inclusions and porosity. 
Any defects are cut out, re-welded and again 
X-rayed. While welding, the amperage and 
voltage are under control of a technician, so 
that the welding operator is left free to con- 
centrate his attention on the welding. The 
furnace is 80ft long and 12ft square inside ; 
it has four combustion chambers, each with 
four oil burners. Heat distribution is effected 
by fans blowing through ducts and louvres. 
Hydrostatic and hammer tests are made 
after the furnace treatment, under pressure 
1} times that of the specified boiler pressure. 


American Molybdenum 


A war industry that had a phenomenal 
expansion through sheer demand for production 
was the mining and preparation of molybdenum 
as a vital alloy in steel. In 1916, the world’s 
production was some 200 tons, as a war 
material, After the first world war the pro- 
duction fell to about ten tons, in 1921, It 
was used as an alternative for chromium, 
nickel, tungsten and vanadium. But, with the 
discovery of big deposits of molybdenum 
in Colorado, it took on great importance 
in the production of alloy steels, and the 
metallurgists of the American steel industry 
developed the metal itself and various processes 
for heat treating the alloy steels. In 1944, 
the product of the mines and metallurgical 
plants of the Colorado concern reached some 
30,000 tons, or 85 per cent of the world 
production of molybdenum. In mining, the ore 
is excavated by 6ft scrapers of box type, 
with motors of 100 h.p. and a rope speed of 
250ft per minute. The scrapers deliver the 
ore directly into 10-ton mine cars. An impor- 
tant factor in large output is a high quality 
of ventilation, by special arrangements of 
drifts and fans, resulting in good safety records 
and increasing efficiency of operation. A 
new level is planned for the recovery of some 
100 million tons of ore, and new methods for 
increasing the efficiency and economy of work- 
ing are developed from time to time. The 
metallurgical plant was shut down in 1919, 
since there was no demand for molybdenum, 
but it was reopened in 1924, by which time 
great strides had been made in assaying’ and 
flotation methods. Ore from different parts 
of the mine varies in degrees of hardness and 
in the proportion of contained fines. This is 
reflected in ball-mill capacity, and in some 


40 per cent more ore than in other periods. 
Balls are of varying diameter, but the present 
practice is to use one-third 2in and two-thirds 
8in. They are 0-20 per cent molybdenum, 
and the mills are lined with chromium- 
molybdenum. 


Suspension Bridge Studies 
The wind that destroyed the 2800ft 
suspension bridge at Tacoma, U.S.A., had 
one good result in that it led to elaborate study 
of wind effects upon suspension bridges— 
existing and planned. It is likely that the 
several lines of investigation may have 
important effects upon bridge design. One 
particular activity relates to the wind-induced 
movements of suspension bridges, and is 
carried on by the application of recording 
instruments to various parts of the Golden 
Gate Bridge at San Francisco. Studies of 
large-scale models in wind tunnels have 
checked closely with theories, but the present 
experiments have the purpose of checking 
actual conditions with the theories. They will 
develop the character of the motion involved, 
whether it is vertical oscillation, torsion or 
some other form of motion. In vertical oscil- 
lation, both sides of the bridge move up and 
down in synchronism and with equal amplitude, 
as in a longitudinal wave motion. In torsion, 
the cables move with equal amplitude but in 
opposite directions. At the Tacoma bridge, 
vertical oscillation had been observed many 
times, but torsion movements were observed 
just before failure occurred. Differences in 
the type of motion on the two bridges are 
influenced by the stiffening methods, the 
Tacoma bridge having had plate-girders for 
stiffening, while the Golden Gate bridge has 
deep stiffening trusses. The vibration record- 
ing instruments on the latter bridge are placed 
on both sides of the main span and the two 
end spans. They record continuously not only 
the vibrations but simultaneously the velocity 
and direction of the wind, so that the records 
or charts will indicate the vibrations and the 
character of the winds that caused them. 
Previous experiments have shown that right- 
angle winds caused maximum movements, 
while stronger longitudinal winds induced no 
serious vibrations. 


Columbia River Regulation 

Among the largest of the many great 
hydraulic works undertaken by the United 
States Government is the regulation of the 
Columbia River, more than a thousand milés 
in length, and the utilisation of its enormous 
flow for power development and irrigation 
and also for navigation. The tidal flow 
extends some 140 miles from the river mouth, 
and barges can travel for a long distance, 
but the river is marked by numerous falls 
and rapids. The improvement, therefore, 
will require a series of about a dozen dams, 
of which the lowest, at 82ft above sea level, 
and the highest, at an elevation of 1300ft, 
are completed. One of the intermediate dams 
is also built, and another is authorised. This 
latter will be 7400ft long, of concrete con- 
struction, with vertical lift gates for flood con- 
trol and with 14 turbines for power develop- 
ment of 966,000 h.p. The lock will be. 500ft 
by 86ft with a single lift of 89ft and 14ft of 
water on the sills. It will accommodate four 
large barges and a tug or tow-boat, the latter 
lashed astern of the barges, as is usual in towing 
practice on American rivers. Another new 
dam will be at the Dalles to replace a smaller 
existing structure. There the river is about 
175ft deep and has a flow of 6ft to 10ft per 
minute through rapids; the dam will be of 
broken stone. ‘Tonnage moved for the first 
140 miles of the river reached 612,000 tons, 
and 545,000 tons on the upper reach. Naviga- 
tion concerns are increasing their barge fleets, 
and cargoes downstream are increasing steadily. 
On the Snake River, a tributary of the Columbia, 
there will be four dams in a stretch of 140 
miles, with locks 360ft by 86ft, all of the 
single-lift type, but for barges of 9ft draught. 
On the Willamette River, another tributary, 
a flight of four locks will be replaced by a 






The Trades Union Congress 


THE peventy-eighth Tr Trades Union Congress 
opened at Brighton on Monday last, October 
21st, and will conclude its deliberations to-day. 
The 800 delegates attending ‘the Congress 
represent a trade union membership of over 
6} million. 

In his Presidential Address to the Congress, 
Mr. Charles Dukes stressed the need for 
increased production, saying that to save the 
country, to re-establish its position in the post- 
war world, and to enable it to discharge its 
responsibilities of leadership in the building up 
of a new world order, parallel efforts to those 
people were capable of putting forth in the war 
years were called for now. 

Mr. Dukes then went on to discuss the rela- 
tions between trade unions and the Govern- 
ment, the socialisation of industry, the share of 
workers in management, and the wider responsi- 
bilities which the unions must undertake. On 
this last point, he expressed the belief that 
there would have to be re-examination of many 
trade union practices where they tended towards 
restriction, and fresh thinking would have to 
be done about the historically conditioned prin- 
ciples of collective bargaining. He also referred 
to the reckless and irresponsible elements in 
trade unions which could work much mischief, 
saying that it would be fatal to the movement’s 
future development as a responsible and con- 
structive force in the national life if unity was 
undermined by irresponsible and headstrong 
minorities which tried to usurp the elected and 
representative leadership of trade unions. 

On the closed shop controversy, Mr. Dukes 
said that the 100 per cent union shop was a 
recognised objective of trade union policy and 
organisation, and it was logical and consistent 
to insist that where wages and conditions of 
employment were determined by union negotia- 
tions the workers who benefited by such agree- 
ments must join the unions concerned in making 
them. 

The subject of the ‘‘ closed shop” was dis- 
cussed by the Congress on Tuesday, following a 
statement by the General Council, which ‘said 
that there was no necessity for the T.U.C. to 
change its policy of securing 100 per cent trade 
union organisation or to limit the application 
of this general principle. The position of the 
non-unionist could not be justified on grounds 
of principle or expediency. The statement 
added that the ‘closed shop” in the sense of 
an establishment in which only members of a 
particular union could be employed to the 
exclusion of members of other unions was alien 
to British trade union practice and theory. 

In Tuesday’s debate, Mr. A. Deakin, a 
member of the General Council and General 
Secretary of the Transport and General 
Workers’ Union, said that the “closed shop” 
question was simply one of trade union member- 
ship. The Congress was not seeking a “ closed 
shop” between union and union, but against 
the non-unionist, and the application of that 
principle was the responsibility of the individual 
unions. Discretion must be applied in seeking 
to establish 100 per cent organisation, and 
strikes were not wanted to enforce it. ‘“‘ We 
must at all costs avoid stoppages,’ Mr. Deakin 
declared, ‘“‘ but we are not going to be turned 
back in our pursuit of this essential principle.” 
The Congress expressed its approval of the 
General Council’s statement. 








InsTITUTION AwWaRDs.—The Institution of Engi- 
neers and Shipbuilders in Scotland has made the 
following awards for papers read during the session 
1945-46 :—Gold medal and an Institution premium 
for the paper “‘ Theory of Forging Hammers and 
their Foundations,” by W. A. Andrews and J. H. A. 
Crockett, B.Sc. (Eng.); the W. W. Marriner 
premium for the paper “Shipyard Lay-out and 
Technique for Welded Construction,” by H. H. 
Hagan ; and an Institution premium for the paper 
“Notch Brittleness and the Strength of Metals,” 
by Dr.-Ing. E. Orowan. The Council has also 
awarded the Miller Prize to Mr. A. G. Hadjispyrou 
for his paper “‘ Photo-Elasticity as an Aid in Engi- 
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Industrial and Labour Notes 


The Coal Situation 
The debate on the coal situation, which 

took place in the House of Commons on Wednes- 
day, October 16th, revealed few facts not 
already known throughout industry. 

In his contribution to the debate the Minister 
of Fuel and Power, Mr. Shinwell, stated that 
nearly 5000 men had left the coal mining 
industry in the last five weeks, many of them 
having been dismissed as regular absentees. In 
those five weeks, however, production had 
increased, and in the week ending October 12th 
was 3,687,000 tons. The output per man-shift 
had gone up and absenteeism had declined. 

A substantial measure of mechanisation was 
proceeding, Mr. Shinwell continued, and this 
had a bearing on the subject of manpower. 
The Meco-Moore machine, a British production, 
was being put into service, and where it was in 
operation output had gone up to 13 tons per 
man-shift from an average of 6 tons. At 
present the production rate of this machine was 
about three a month, and it had yet to be 
utilised in the thin coal seams. Before long, Mr. 
Shinwell added, a machine would be produced 
capable of tackling these thin seams, and the 
sooner machines of this kind came along, the 
better it would be. 

Mr. Shinwell admitted that the saving of 
coal by converting boiler plant to oil firing 
would be less than was originally estimated. 
It was now expected that in the coal year, 
ending in April, it would not amount to more 
than 1,000,000 tons, although the saving was 
progressive in character and its rate would be 
accelerated in the summer months. With 
regard to coal stocks, Mr. Shinwell said that at 
the end of August they totalled 9,300,000 tons, 
in September they were 10,320,000 tons, and it 
was anticipated that at the end of this month 
they would be 11,000,000 tons. This, however, 
was 3,000,000 tons less than last year and 
5,000,000 tons short of what he had hoped the 
stocks would be at the end of October. 


Foundry Labour 

In collaboration with the Ministry of 
Labour, the Ministry of Supply is launching a 
nation-wide recruiting campaign for 10,000 
foundry workers, principally for those estab- 
lishments producing light castings required for 
housing programmes. This was announced by 
Mr. William Leonard, Parliamentary Secretary 
to the Ministry of Supply, in a speech at Bolton 
during last week. He said that the need was 
mainly for unskilled workers between the ages 
of sixteen and forty-five. Altogether 20,000 
workers are needed in Britain’s foundries, but 
the immediate urgent requirement is for 
10,000 in the light castings branch on which 
any housing drive is so dependent. 

It may be mentioned that the total output of 
iron castings in this country in 1938 was 
3,300,000 tons. Production at present is 
running at an annual rate of just under 
2,500,000 tons, and although it is increasing, 
the demand for castings is also growing rapidly. 
There is no shortage of capacity except in a 
few categories of special castings, and labour 
is certainly the principal limiting factor in pro- 
duction. The aim on the short term must be, 
the Ministry realises, #0 man existing foundry 
capacity to the fullest possible extent imme- 
diately, at the same time taking all possible 
steps to meet the long-term problem by increas- 
ing. the production efficiency and working 
conditions of the industry. 


Employment and Unemployment Statistics 
Figures relating to employment in 

Great Britain in the month of August and to 
unemployment in September were issued by 
the Ministry of Labour towards the end of last 
week. They show that the total working 


population at the end of August was 20,102,000 
(14,514,000 men and 5,588,000 women), which 
exceeds the mid-1939 figure by 352,000. The 


—_———_ 


June, 1945, is estimated as being 1,467,000 
(332,000 men and 1,135,000 women). 

The number of people employed in industry 
in August was 17,354,000 (11,988,000 men and 
5,366,000 women), which was about 566,000 
below the number recorded at mid-1939. 
Between mid-1945 and the end of August there 
was a net increase in the number of those 
employed in industry of 1,145,000 (2,002,000 
more men and 857,000 less women). The esti- 
mated number of people employed in August 
on the manufacture of equipment and supplies 
for the Forces was 589,000, compared with 
649,000 in July. Those employed in home 
civilian industries and services and in manu- 
facturing for export numbered 16,765,000 in 
August, which is estimated to be about 150,000 
below the normal pre-war level. 

With regard to unemployment, the statistics 
show that there were 359,206 insured persons 
registered as unemployed on September 16th, 
compared with 363,721 so registered on August 
12th. The September total, it is stated, 
included 45,203 married women, some of whom 
are retiring from industrial employment, and 
33,008 ex-Service personnel who had had no 
employment since leaving the Forces. There 
were also on the unemployment registers at 
September 16th 14,397 uninsured persons, 
including 6675 boys and girls under sixteen, 
who had not entered industry. 


Anglo-Dutch Trade Talks 


As announced in last week’s issue, 
representatives of Netherlands and British 
industries met in London on Wednesday and 
Thursday, October 16th and 17th, at the 
invitation of the Federation of British Indus- 
tries, to discuss matters of common interest. 
Sir Clive Baillieu, President of the F.B.L, and 
Lord Dudley Gordon, Past-President, took the 
chair at the various sessions, and the Dutch 
delegation was led by Mr. H. P. Gelderman, 
President of the Netherlands Federation of 
Industries. 

Early in the conversations, consideration was 
given to the development of Governmental and 
semi-Governmental control over business life. 
A careful survey was made of the new methods 
under which the Governments of both countries, 
employers and workers were moving towards 
closer and more effective co-operation in the 
field of production. Views were also exchanged 
on State interest in industry and the ways and 
means to co-ordinate industrial and Govern- 
mental policy. The conference went on to 
discuss industrial representation on _inter- 
national boards for the distribution of raw 
materials, and on this matter the Netherlands 
delegates recognised that during the war it had 
been essential that the United Kingdom and 
United States authorities should play the prin- 
cipal réle in trying to arrive at a fair distribution 
of available raw materials. At the present, 
however, they felt that there was a strong case 
for more direct and effective consultation of the 
smaller countries by such control boards. The 
United Kingdom delegates expressed their 
sympathy with this idea, and after a full dis- 
cussion it was suggested that from a practical 
point of view the matter could be best dealt 
with in connection with individual raw mate- 
rials rather than over the whole field. 

On the subject of international industrial 
agreements, the two delegations found them- 
selves in accord on the view that there were 
many industries where private international 
industrial agreements could fulfil a useful 
function in promoting the orderly development 
of world production and marketing. 

Discussing the proposals of the Allied Control 
Commission on the level of German industry, 
the Netherlands representatives expressed their 
view that, within proper safety precautions as 
to war potential, a large measure of restoration 
of the German peacetime economic structure 





total reduction in the working population since 


British Overseas Trade 


The Accounts relating to the Trade 
and Navigation of the United Kingdom (H.M. 
Stationery Office, price 4s. 6d.) show thai 
exports in the month of September were valued 
at £70,831,699, which was £6,609,714 below the 
figure recorded for August. In volume, exports 
were equal to 91 per cent of the 1938 totai, 
compared with 101 per cent in August and 12() 
per cent in July. Imports into the United 
Kingdom during September were valued at 
£106,128,015, compared with £121,018,371 in 
August. Re-exports of imported goods wer: 
valued at £3,822,720, compared with £4,923,903 
in August. 

Exports of all types of machinery again made 
an important contribution to the monthly 
total, the September volume being 38,432 tons 
—slightly above the 1938 monthly average 
and the value of this group of exports being 
£8,715,557. Vehicles of all descriptions made 
an important contribution to the September 
exports. The number of motor-cars exported 
was 6429, a few less than in August, but exports 
of commercial motor vehicles, other than 
tractors, numbered 3232 in September, com- 
pared with 1781 in August. Main line railway 
locomotives exported numbered 39, and in addi- 
tion there were 49 contractors’ and light loco- 
motives sent overseas in September. The 
amount of iron and steel and manufactures 
thereof exported in September was 137,780 
tons, compared with 180,382 tons in August, a 
decline which emphasises the steel shortage. 
It is important to note, however, that in the 
first nine months of this year iron and steel 
exports totalled 1,766,245 tons, compared with 
1,436,906 tons in three-quarters of the year 
1938. Exports of coal were again small in the 
month of September, amounting to 339,846 
tons, compared with 373,295 tons in August. 


Steel Supplies 


On Monday last several questions on 
steel supplies were put in the House of Commons 
to the Minister of Supply, Mr. Wilmot. He was 
asked if he would increase the quota of steel 
for the motor-car industry during the next 
quota period, and what steps he was taking to 
ensure that sufficient supplies of steel sheet 
would be available to British motor vehicle 
manufacturers to enable them to maintain full 
production in 1947. Mr. Wilmot said in reply 
that demand was at present in excess of supply, 
and available supplies of steel must be allocated 
in such a way as to meet vital programmes 
and provide a balanced distribution amongst 
industry. Generally, he could give an assurance 
that full consideration would be given to the 
claims of the motor industry, but he could not 
guarantee priority over all other users. The 
output of steel sheet was higher to-day than 
ever before, but there had been an enormous 
increase in demand, partly owing to the substi- 
tution of steel for other materials in short 
supply. 

In a written answer to questions regarding 
the general shortage of steel supplies, Mr. Wilmot 
said that the shortage was caused mainly by 
an abnormal demand and by a severe short-fal! 
in imports. Action had been taken to increase 
home production by importing more of the 
richer foreign ores, subsidising marginal high- 
cost production and special transport costs, and 
by using surplus electric furnace capacity to 
produce carbon steel. Shortage of fuel, Mr. 
Wilmot continued, was likely to limit the 
extent to which production could be expanded. 
With regard to imports, efforts were being 
made to get increased supplies from producers 
in the U.S.A., Canada and on the Continent, 
but owing to the great demand in America and 
the severe shortage on the Continent, he 
doubted whether much relief could be expected 
from imports before the second half of next 
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French Engineering News 
(From our French Correspondent) 


Paris, October 18th. 


In order to make use of all the water in 
Morocco in the establishment of a general power 
and irrigation programme, the protectorate 
has been divided into five main hydraulic 
regions, the Moulouya, the Sebou, l’Oum-er- 
Rebia, Tensift and the Sous basins. At the 
moment it is not considered that the con- 
struction of a reservoir dam is necessary at 
Moulouya. In the Sebou basin a dam, 46m 
high, with a reservoir of 230,000,000 cubic 
metres has been constructed, the main irriga- 
tion canal carrying 10 cubic metres a second. 
At Oum-er-Rebia a small dam provides a flow 
of 21 cubic metres a second along a canal con- 
necting with a principal distributing canal 
supplying 50,000 hectares. A dam, 90 m high, 
is now being constructed, which will have a 
capacity of one milliard cubic metres. The 
water feeding the turbines will be stored in a 
second reservoir formed by a dam some kilo- 
metres down the river. Crossing the mountain 
through a tunnel 11 km long, it will supply 
electricity produced by a fall of 220m. In 
the Tensift basin a dam, 50m high, with a 
storage capacity of 51,000,000 cubic metres, 
has been constructed. The irrigation of the 
Marrakech plain will be completed by the con- 
struction of a 55-m high reservoir to regulate 
the flow of the Oued-el-Akhdar. In the Sous 
basin zones of infiltration are being created to 
constitute an underground reserve. 

The present water available in Morocco is 
estimated at 55 cubic metres a second. The 
maximum expected with the necessary work 
done is 268 cubic metres a second, which will 
irrigate a total surface of 1,300,000 hectares. 

* * + 


France is still protesting vigorously against 
the tendency to reserve more and more coal and 
electric current for German plants so that 
German economy can recover while France is in 
danger of being held up. It is pointed out that 
other countries are in urgent need of French 
products other than fashion and luxury goods. 
In exchange for Polish coal, for example, France 
is delivering electrical materials and plant. The 
automobile industry is reserving 90 per cent of 
production for exports. The essential product 
which is necessary is steel, and in order to 
produce it France must have coal. 

* * + 


Considerable work has already been done to 
render the Rhine navigable once more. In 
June, 1945, at the end of the war, fifty bridges 
and about a hundred wrecks obstructed the 
bed of the Rhine and over 100 km of the banks 
as well as the river were mined. 

The first undertaking was to clear a channel, 
and by May, 1946, navigation was possible. 
Between Kehl-Strasbourg and the British zone 
the width of the passage now varies between 
40 m and 70 m, except at Pfaffendorf-Coblentz, 
where it is reduced to 30m. Most of the mines 
have been cleared and the sandbanks and other 
obstacles have been removed from the river. 
Work is now proceeding on dredging the river 
bed, using the American tug ‘ Justicia.” 

Temporary bridges have been built, while 
operation of the Kembs barrage and canal has 
permitted navigation from Basle to continue 
downstream. At Chalampe the railway bridge 
will shortly be open to traffic. Capacity for 
transport is now greater than demand, and it is 
suggested that permissible freight, which at the 
moment consists almost exclusively of priority 
coal and cereal, should now be extended to 
other categories of merchandise. 

ca * * 


Electricity consumption is now higher than 
it has ever been. On September 18th con- 
sumption was 71-6 million kWh, compared 
with only 54-8 million kWh on the same date 
in 1945. This increase in consumption, together 
with the persistent drought in the Massif 
Central and the Pyrénées, have resulted in 
increased thermal production, and reserves in 
the Massif Central have had to be drawn upon. 











Notes and Memoranda 





Rail and Road 


Coat SAVING ON Rartways.—In a recent written 
reply, the Minister of Transport stated that when 
the scheme for oil-burning locomotives was in full 
operation it was estimated that the saving in coal 
would be 20,000 tons and the consumption of heavy 
fuel oil 16,000 tons a week. 

Om-Burninc LocomotivEs.—In view of the 
interest at present being shown in the conversion 
of locomotives from coal to oil burning our con- 
temporary, The Railway Gazette, has reprinted in 
booklet form an article on the subject which 
appeared in January of this year. It describes 
fully the oil-burning equipment of the G.W.R. 
heavy freight tender engines. The booklet may 
be obtained from The Railway Gazette, 33, Tothill 
Street, Westminster, S.W.1, price 2s. 


G.W.R. ‘‘ WurrewasH ” Coacu.—To the back 
of the 11.10 a.m. train from Paddington to Liver- 
pool on Wednesday, October 16th, there was 
attached the Great Western Railway’s special 
whitewash coach in which engineers inspected the 
main line track between London and Birmingham. 
Delicate recording instruments were used to plot 
the journey, and not only was the slightest irregu- 
larity in the track shown, but whitewash was 
dropped automatically on to any section requiring 
special attention from the platelayers. The inspec- 
tion, which was one of a series spread over the year, 
will, it is claimed, result in smoother riding and 
pave the way for the return to pre-war train speeds. 


INSTITUTE OF TRANSPORT EXAMINATIONS.—At 
the present time there are many students of trans- 
port whose preparations for the Institute of Trans- 
port’s examinations are handicapped by difficulty 
in obtaining textbooks and the impracticability, 
either from geographical situation or from the 
demands of their duties, of attending any form of 
evening or other classes of instruction. A Trans- 
port Tutorial Committee has been formed and 
has arranged to provide instruction by corres- 
pondence, at first, to cover the Graduateship 
Examination syllabus, though it is hoped later to 
extend the scope of the plan to cover the Associate 
Membership Examination. It is now possible 
for duly accepted correspondence students to be 
supplied with a series of lessons, based on the 
requirements of the examination, in each of the 
subjects in the syllabus. These consist of study 
notes to be used in connection with the appropriate 
textbook, or in lieu of textbook, and test papers 
which the student is required to answer, and which 
are scrutinised and graded by tutors for his guidance. 
Students’ queries on the subjects of their study 
are dealt with by the same tutors, and: all reason- 
able assistance is made available. The fees charged 
for this service are 25s. per subject, or £3 3s. for a 
group of three subjects in either Part of the 
Examination, which covers the subjects of the 
Graduateship Examination. The student provides 
his own textbooks and is responsible for the postage 
charges on his papers, in one direction only. A 
set of introductions to the various subjects, as 
used in the correspondence course, may also be 
obtained separately, price ls. per set. This scheme, 
is, of course, designed for the use only of those 
students who are debarred from regular attendance 
at organised classes or study meetings for unavoid- 
able reasons, and only those who can show them- 
selves to be in this position can be accepted. 
Personal particulars, business occupation, reasons 
for inability to attend locally organised classes, 
and date of intended examination sitting should be 
submitted in the first instance, and all corres- 
pondence should be addressed to the Hon. Secre- 
tary, Transport Tutorial Committee, 15, Savoy 
Street, Strand, London, W.C.2. 


Miscellanea 

ELECTRICITY 1N AGRICULTURE.—Although the 
output of Birmingham’s electricity generating 
stations at Hams Hall and elsewhere is mainly for 
industrial and domestic use, over 300 farms in 
Warwickshire are now using electricity in various 
ways. 

LEcTURES ON METALLURGY.—The Sir John Cass 
Technical Institute, Jewry Street, Aldgate, E.C.3, 
announces that its Department of Metallurgy has 
arranged a special course of twelve lectures, which 
will be delivered on Thursdays, at 6.30 p.m., 
beginning on October 31st. The first lecture will be 
given by Mr. Stanley Robson, of Imperial Smelting 
Corporation, Ltd., on ‘ Distillation Methods in 
Extracting and Refining Metals.” The fee payable 
for the complete course is £1. 








Sm WituiamM J. LarKe Mepat.—The Council of 
the Institute of Welding has awarded the Sir 
William J. Larke Medal and a prize of £50 to Dr. H. 
Gottfeldt, M. Inst. W., for a paper entitled ‘“‘ Welded 
Drag Line Booms of 150ft Length.” The paper 
describes the fabrication of welded drag line booms 
for use in open-cast coal workings. It will be read 
at a meeting of the Institute of Welding in London 
on October 31st. 

District HEATING ScHEMES.—The Parliamentary 
Secretary to the Ministry of Fuel and Power said 
in Parliament on October 17th that the Government 
was doing all it could to encourage and foster the 
extension of district heating, and that machinery 
had already been set up for considering schemes 
prepared by local authorities. Two schemes had 
been approved, others were under consideration and 
many more were known to be coming along. 


New SyntTHetTic TeExTILE Fisre.—Imperial 
Chemical Industries and the Calico Printers’ Asso- 
ciation announce that a new synthetic textile fibre 
is now under investigation in I.C.I.’s laboratories. 
The fibre is produced from a polyester derived 
essentially from terephthalic acid and ethylene 
glycol, and is at present known as “‘ Terylene.” It 
is the result of research work initiated by the Calico 
Printers’ Association and carried out in its labo- 
ratories. 

Screntiric Firm Societires.—The Film Com- 
mittee of the Association of Scientific Workers has 
recently issued a pamphlet, entitled “‘ Notes on the 
formation of Scientific Film Societies.”” Copies of 
this pamphlet can be obtained on application to the 
Association at 15, Half Moon Street, Piccadilly, 
London, W.1. The Film Committee was set up in 
1938 with the object of furthering the interests of 
the scientific documentary film, encouraging the 
making of more such films and sponsoring the 
exhibition of scientific films. 


Music 1s Facrories.—The Performing Right 
Society points out that it is essential that all 
owners of factories and canteens should obtain 
from the Society without delay the licence now 
necessary if ‘‘ Music While You Work ” and other 
copyright music are to be enjoyed without danger 
of infringement of copyright or liability to legal 
proceedings. The cost of the licence is assessed 
on the basis of a penny a year per employee for 
half-an-hour’s music daily throughout the year, 
with a minimum fee of £2 2s. per annum. 


AMERICAN IRoN ORE PRODUCTION.—Figures 
issued by the U.S. Bureau of Mines show that pro- 
duction and deliveries of iron ore in July were at a 
rate higher than in any month since May, 1945. 
Production in July totalled 11,612,176 gross tons 
and deliveries 12,215,485 tons—increases of 31 per 
cent. and 23 per cent. respectively over the previous 
month. The Lake Superior district accounted for 
91 per cent. of the domestic production and 
deliveries. Iron ore production and deliveries in 
the U.S.A. during the first seven months of 1946 
totalled 31,070,031 gross tons and 31,301,583 tons 
respectively, compared with 50,974,800 tons and 
50,097,745 tons during the same period in 1945. 


Domestic HEATING IN AMERICA.—A report has 
been published by H. M. Stationery Office, “Domestic 
Heating in America,” which was prepared by a 
joint party from the Ministry of Fuel and Power 
and the Building Research Station and Fuel 
Research Station of the Department of Scientific 
and Industrial Research after spending nearly 
three months of the winter of 1944-45 studying 
heating, cooking and hot water supply in small 
houses in U.S.A. and Canada. Their report presents 
a@ comprehensive picture covering climatic con- 
ditions, fuel resources and costs, heat demand, dis- 
tribution sale and maintenance of appliances, the 
relationship of heating to house planning, smoke 
abatement, descriptions of heating, cooking and 
water heating appliances, chimneys, heat insula- 
tion, research work and consumer reaction. 
Particular emphasis is laid on the “‘ great attention 
given in America to domestic heating problems and 
their great willingness to share their experience with 
ours.” The party visited a large number of cities 
from Boston on the Atlantic coast to Seattle on the 
Pacific coast and from Montreal in Canada to 
Charleston (S.C.) in the south of the U.S.A. In 
urban districts of the United States about a third 
of the houses are heated by steam or hot water 
central heating systems, a quarter by warm air and 
just over a third by heating stoves. Technical 
descriptions of the’ appliances show that their 
efficiencies under test are required to reach a 
minimum of between 50 and 75 per cent. A number 
of suggestions are made for trial installations in 
houses being built for occupation in this country. 
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Forthcoming Engagements 


Secretaries of I ieties, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


te forte. iJ 
, 








British Association of Chemists 

Wednesday, Oct. 30th.—Gas Industry House, 1, Grosvenor 
Place, S.W.1. “Protection Against Industrial 
Poisons,” H. C. Stephenson. 7 p.m. 

British Interplanetary Society 

Saturday, Nov. 2nd.—St. Martin’s Technical School, 
Charing Cross Road, W.C.2. ‘‘ High-Speed Flight,” 
Terence R. F. Nonweiler. 6 p.m. 

Chemical Society 

Tuesday, Oct. 29th.—EpiInBURGH BrancH: The Uni- 
versity, Teviot Place, Edinburgh. ‘‘ Some Observa- 
tions on Biological Oxidation and Reduction,” D. J. 
Bell. 7 p.m. 

Friday, Nov. ist.—S. Wates Brancu: University 
College, Swansea. ‘‘ Homolytic Reactions,” D. H. 
Hey. 6p.m. 

Derby Society of Engineers 

Monday, Oct. 28th.—Nottingham Corporation Show- 
rooms, Parliament Street, Nottingham. ‘‘ Waterloo 
Bridge,” R. P. Mears. 6.30 p.m. 


Institute of British Foundrymen 

Saturday, Oct. 26th.—E. Miptanp BrancH: Technical 
College, Leicester. ‘Sandstorm Secrets,’ J. Blake- 
borough. 6 p.m.—FaLkirkK SecTION: Temperance 
Café, Lint Riggs, Falkirk. ‘‘ Control in a Mechanised 
Jobbing Steel Foundry,” D. Brown. 6 p.m. 

Institute of Welding 

Wednesday, Oct. 30th.—Inst. of Civil Engineers, Great 
George Street, S.W.1. ‘‘ Welded Dragline Booms of 
150ft Length,’ H. Gottfeld. 6 p.m. 

Thursday, Nov. 7th.—SHEFFIELD BrancH: Mappin 
Hall, St. ne Y Square, Sheffield. ‘‘ Welded 
Structures,” §. B. Rippon. 7.30 p.m. 

Institution of Automobile Engineers 

Tuesday, Nov. 5th.—Inst. of Mechanical Engineers, 
Storey’s Gate, 8.W.1. ‘‘Some Problems in the 
Design of Braking Systems,” F. A. Stepney Acres. 
5.30 p.m. 

Institution of Chemical Engineers 

Saturday, Oct. 26th—N. WeEsTERN Branco: Stork 
Hotel, Queen Square, Liverpool. ‘‘Some Aspects 
of Adsorption by Activated Charcoal,” L. J. Burrage. 
3 p.m. 

Institution of Civil Engineers 

To-day, Oct. 25th.— YORKSHIRE ASSOCIATION: Great 
Northern Station Hotel, Leeds. ‘ Restoration of 
Drainage Works in Holland,” H. J. Paul. 7 p.m. 

Tuesday, Oct. 29th.—Great George Street, S.W.1. 
‘*Tunnel Maintenance,” H. E. Robarts. 5.30 p.m. 
BreMINGHAM StupENtTs: The University, Edmund 


Street, Birmingham. Film, ‘‘ Kelvin—Master 
of Measurement.” 6.30 p.m. 
Institution of Electrical Engineers 


To-day, Oct. 25th.—MEaSUREMENTs SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Chairman's 
Address, L. J. Matthews. 5.30 p.m. 

Monday, Oct. 28th.—N. EastERN CENTRE: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘“‘The Ex- 
tinction of Arcs in Air-Blast Circuit Breakers,” 
A. Allan and D. F. Amer. 6.15 p.m.—S. MipLanp 
Centre (Rapio Grovp): James Watt Institute, 
Great Charles Street, Birmingham. Chairman’s 
address, J. Aspin. 6 p.m. 

Tuesday, Oct. 29th.—N. WESTERN CENTRE (TRANSMIS- 
sion Group). Engineers’ Club, Albert Square, 
Manchester. ‘“‘ Rural Electrification: the use of 
the Single Phase System of Supply,” J. 8. Pickles 
and W. H. Wills. 6 p.m.—N. MiptanD STUDENTS : 
Corporation Electricity Department, Whitehall 
Road, Leeds. ‘‘An Electronic Synchronous Gov- 
ernor for Turbo-Alternators,”” W. H. Sykes. 6.30 p.m, 

Wednesday, Oct. 30th.—Rapio Group: Savoy Place, 
Victoria Embankment, W.C.2. “The Use of 
Earth Mats to Reduce the Polarisation Error of 
U-Type Adcock Direction-Finders,” R. L. Sinith- 
Rose and W. Ross; “The Development and 
Study of a Practical Spaced-Loop Radio Direction- 
Finder for High Frequencies,” and “Site and 
Path Errors in Short-Wave Direction-Finding,” 
W. Ross; ‘‘Some Experiments on Conducting 
Screens for a U-Type Spaced-Aerial Radio Direc- 
tion-Finder in the Frequency Range 600 to 1200 

“. Megacycles,” R. R. Pearce; ‘‘The Location: of 
Thunderstorms by Radio Direction-Finding,” F, 
Adcock and C. Clarke. 5.30 p.m.—N.. Miptayp 
Brancx: Victoria Hall, Sheffield. ‘‘ Atoms, Elec- 
trons and Engineers,” T. E. Allibone, 7.30 p.m. 

Monday, Nov. 4th.—S. Miptanp CENTRE: James Watt 
Institute, Great Charles Street, Birmingham. 
“Rehabilitation of ‘Electricity Supplies—Italy,” 
Colonel W.M.Lapper. 6 p.m. 

Tuesday, Nov. 5th.—N. Miptanp CENTRE: Leeds Cor- 

ration Electricity Department, Whitehall Road, 
ciots. “Rural Electrification: The. Use .of the 
Single-Phase System of Supply,” J. S. Pickles and 
W.H. Wills. 6 p.m. 

Wednesday, Nov. 6th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ The Pulse Testing 


of -Wide-Band Networks,” D. C.' Espley, E. C. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Nov. 5th.—39, Elmbank Crescent, Glasgow, C.2. 
“* Stresses and Deflections during Launching of Two 
Cargo Liners,” K. J..Pascoe. 6.30 p.m. 
Institution of Heating and Ventilating Engineers 
Wednesday, Nov. 6th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘* Ventilation and Cooling in 
London’s Tube Railways,’ 8S. C. Mount. 6 p.m.— 
E. Mrpianps BrancH: .Viotoria Station Hotel, 
Nottingham. “ Principles and Practice of Refrigera- 
tion,” T. W. Beard. . 6.30 p.m. 
Institution of Mechanical Engineers 
Monday, Oct. 28th.—GrapvuatTEes SECTION: Storey’s 
Gate, St. James’s Park, S.W.1. ‘“‘ The Pressurisa- 
tion of Aircratt Cabins,’’ A. Rodgers. 6.30 p.m. 
Tuesday, Oct. 29th.—MiIpLaNnp Branco: James Watt 
Memorial Institute, Great Charles Street, Bir- 


mingham. ‘The Early Development of the Axial 
Type of Gas Turbine Engine,’ Hayne Constant. 
5.45 p.m. 


Saturday, Nov. 2nd.—Mip~anp GrapuaTEs: County 
Technical College, Stafford. ‘‘ An Introduction to 
Hardness Testing,’’ R. D. Wright. 6.15 p.m. 

Monday, Nov. 4th.—N. Eastern Brancu: Neville Hall, 
Westgate Road, Newecastle-on-Tyne. ‘* Applied 
Research,” H. R. Ricardo. 6 p.m. 

Institution of Production Engineers 

Monday, Nov. 4th.—YorxKsHIrRE Section: Great 
Northern Victoria Hotel, Leeds. ‘* Lubrication— 
Bearings and Gears,” D. Clayton. 7 p.m. 

Institution of Sanitary Engineers 

To-day, Oct. 25th.—Caxton Hall, Westminster, 5.W.1. 

‘““Codes of Practice,’ C. Rowland Woods. 6 p.m. 
Iron and Steel Institute 

Wednesday and Thursday, Nov. 13th. and 14th.—Inst. 
of Civil Engineers, Great George Street, West- 
minster, S.W.1. Autumn Meeting. For programme, 
see page 354, issue of Oct. 18th, 1946. 

Junior Institution of Engineers 

To-dau, Oct. 25th.—39, Victoria Street, 5.W. 1. 
Pumping Machinery,” H. K. Hewitt. 6.30 p.m. 

Friday, Nov. 1st.—39, Victoria Street, 8.W.1. ‘ High- 
Temperature Insulation,” R. L. Ballard. 6.30 p.m, 
—WESTERN GROUP: Merchant Venturers’ Tech- 
nical College, Unity Street, Bristol. ‘* Geology in 
Engineering,”’ F. L. Daniels. 7.30 p.m. 

Saturday, Nov. 2nd.—N.WEsTERN SECTION : Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 


** Water 


Manchester. ‘‘ Some Notes on the Uses of Stainless 
Steel for Engineering Purposes,” C. Faris. 
2.30 p.m 


Wednesday, Nov. 6th.—Mianp SEcTION: James Watt 
Institute, York House, Great Charles Street, Bir- 
mingham. Chairman’s Address, A. Russell. 6.30 


.m. 
Keighley Association of Engineers 

Friday, Nov. \st.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘ Modern Machine Tool Practice,” 
T. P. N. Burness. 7.30 p.m. 

Manchester Association of Engineers 

To-day, Oct. 25th.—Engineers’ Club, Albert Square, 
Manchester. ‘“‘ Production of Flat Surfaces,’ R. 
Whibley. 6.45 p.m. 

Wednesday, Oct. 30th.—STUDENTS’ SecTIon: Engineers’ 
Club, Albert Square, Manchester. ‘ Influences 
Affecting Road Transport Design,” D. H. Smith. 
7 p.m. 

North of England Institute of Mining and Mechanical 

Engineers 

Saturday, Oct. 26th.—Neville Hall, Newcastle-on-Tyne, 

General meeting. 2.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Friday, Nov, 1st.—Literary and Philosophical Society 


Theatre, Newcastle-on-Tyne. ‘‘Standard Cargo 
Liners,” W. T. Butterwick and W. MacArthur 
Morison. 6 p.m. 


Royal Aeronautical Society 
Wednesday, Oct. 30th.—Gravvates Section: 4, Hamil- 
ton Place, W.1. ‘‘ Application of the Wind Tunnel 
to Aircraft Design,” E. J. Richards. 7.30 p.m. 
Thursday, Oct. 3ist.—Inst. of Civil Engineers, Great 
George Street, 8.W.1. ‘‘ Aeroelastic Problems at 
High Speed,” A. R. Collar. 6 p.m. 
Royal Institution of Great Britain 
Friday, Nov. 1st,—21, Albemarle Street, W.1. ‘‘ New 
Problems in Electrical Engineering,”’ Perey Duns- 
heath. 9 p.m. 
Royal Statistical Society 
Thursday, Oct. 3lst.—SHEFFIELD Group: The Uni- 
versity, St. George’s Square, Sheffield, 1. ‘“‘The 
Control of Coke Quality by the Shatter Test,” J: 
Bradwell. 6.30 p.m. 
Rugby Engineering Society 
Wednesday, Nov. 6th.—Corporation Electricity Depart- 
ment, Little Church Street, Rugby. ‘‘ Recent 


Developments in Light Alloys and their Uses,” J. C. 
Bailey. 7.30 p.m. 
’ “Society of Chemical Industry” 


Friday, Nov, 1st, —MaNcuEsTER SECTION: Great Hall, 
College of Technology, Manchester. “‘ New Financial 
Facilities for Industry,” the Rt.-Hon-: Lord Piercy. 
6.30 p.m. 

Society of Instrument Technology 
To-day, Oct. 25th.—Scorrisn SECTION : Royal Technical 
College, Glasgow. ‘‘ Fundamental of Automatic 
Control,” T. C. Brodrick, 7 p.m. 
Tuesday, Oct. 29th.—Royal Society of Tropical Medicine 
and Hygiene, Manson House, Portland Place, W.1. 
“The Standurd-Sunbury Engine Indicator,’ 'S. 
Hill. 7 p.m. 

Stephenson Locomotive Society 

Saturday, Nov. 2nd.—N. Eastern CentTRE: Central 


Personal and Business 


Mr. WiLL1aM Warr has been appointed a director 
of Bruce Peebles and Co., Ltd. 

Mr. H. H. HaGan has been appointed a direvtyr 
of Lobnitz and Co., Ltd., Renfrew. 

Mr. T. H. Upron has been elected President of 
the Institution of Engineers, Australia. 

Mr. G. C. BoNNER has been appointed technical 
assistant to the general manager of the Central 
Argentine Railway. 

Mr. A. D. StorkE and Mr. Carl M. Loeb have 
been appointed directors of Climax Molybdenwun 
Company of Europe, Ltd. 

Tae Fatrey Aviation Company, Ltd., Hayes, 
Middlesex, has opened a London office at 24, Bruton 
Street, W.1 (telephone, Mayfair 4448). 

THe P.D.N. CastLE ENGINEERING CoMPany, 
Ltd., 87, Pembury Road, Tottenham, N.17, states 
that its telephone number is now Tottenham 5623. 

THE TYNE IMPROVEMENT COMMISSION announces 
that Mr. R. F. Hindmarsh, chief engineer, is to 
retire early next year. Mr. A. L. Harvey is to be his 
successor. 

Mr. R. B. Heywoop, A.M.I. Mech. E., until 
recently on the staff of Rolls-Royce, Ltd., is now a 
consultant on photo-elastic and stress problems at 
37, Bass Street, Derby. 

Mr. W. H. SHarp has been appointed assistant 
managing director of Thomas Smith and Sons 
(Rodley), Ltd. Mr. Frederick Johnson has been 
appointed a local director of the company. 

Mr. S. C. Lampert has been appointed full-time 
Secretary to the Bristol Engineering Manufac- 
turers’ Association. Mr. J. E. Evans has resigned 
the honorary general secretaryship of the Associa- 
tion on being appointed a director of the Ray 
Engineering Company, Ltd. 

MEssrs. SANDBERG, consulting engineers, of 40, 
Grosvenor Gardens, London, 8.W.1, and 25, Broad- 
way, New York, have been reappointed by the 
Administration of the Royal State Railways of 
Siam to act in connection with the purchase and 
inspection of railway materials. 








Contracts 


CuAnceE Bros., Ltd., has just received an order 
from the Netherlands East Indies for new lighthouse 
equipment to the value of £70,000. This is the first 
order for lighthouse equipment received from the 
Netherlands Government for over forty years, and 
includes three complete small third-order installa- 
tions and thirteen complete fifth-order installations. 








Reports on German Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German Industry listed 
below can be obtained from H.M. Stationery Office at the 
prices stated 


Investigation of Textiles, I.G. 
Farbenindustrie, Bobingen : Cer- 
tain Redetions and Examples in 
the Polymer Classes, known as 





Methodist Church Hall, Ridley‘Place, Newcastle-on- 





Cherry and M.M. Levy. 5.30 p.m. 


Tyne. Annual general meeting. 6 p.m. 


the Polyesters, Polyureas and 
Polyaumremes + BE ie las 





No. of Post 
report. Title. free. 
s. d. 

C.1.0.8.: 

XXXII-17 ... Underground Factories in Cen- 
tral Germany sae” pee agar ee ae 

B.I.0.8.: ’ 

171 ... «+ Catalytic Hydrogenation of Ace- 
tylene to Ethylene: Dr. Alex- 
ander Wacker Ges. fuer Elektro- 
chemische Industrie, Burg- 
MINE. sia! ha iinsen! Costas eon BY 4 

381 ... «. Investigation into the Design, 
Manufacture and _ Inspection : 
Technique of Aero-Engine Gears 20 11 

457 ... «. German Needle and Associated 
PIERS hoa i=: tes. . das J sro tien er 8 

477 ... « Germany Pyrotechnic Factories 3 8 

558 .. ... Boule Manufacture: Wiede’s 
Carbidwerk-Bavaria... ...... 1 1 

577 ... .. German Car Industry: Special 
Servicing Equipment for Cars... 1 1 

608 .. .«» The Manufacture of Electrical 
Measuring Instruments in Ger- 
WO cv Aes wee 400 ttn ae 9 

618 ...  «. German Bright Steel BarIndustry 2 7 

624 -« «s+. -German Jute Industry: Subse- 
quent to B.I.0.8. Final Report 
SUSU. se. Ocee tesy sae one OE 

650 .. «Armament Production and De- 
sign: Interview with Friedrich 
Geist and Kurt Wiessenborn ... 4 8 

670 .-» «ss German Methods of Manufacture 
of Copper Tuyeres for Blast- 
SMUD: irae incr: chee stn catat he. ¢ 

684 ... «+ Production of Molybdenum and 
Tungsten for Radio Valves and 
Electric Lamps: Metallwerk 
Plansee, Reutte, Tyrol ... ... 3 2 





) 
1) 


Noi 
ne 


A 


In 
Nort 
buile 
chai 
Co., 
Pres 
pany 
divic 
econ 
upor 
had 
he w 
that 
valu 
powe 
in Ov 
had | 
well 
evoly 
our ] 
stew 
rank 
man) 
sure- 
the | 
retur 
acter 
too 8 
tion 
tion. 
and | 
each 
and | 
far a 
befor 
tion | 
were 
Insti 
who | 
Emp 
depel 


and ¢ 


IN 
Avia’ 
table 
servi 
One » 
passe 
relati 
anotl 
lated 
reliak 
is aff 
the fi 
1,000 
first 
0-19 
numk 
passe 
54 to 
1946, 
pract 
are c 
years 
takin, 
passe 
Thus 
1942 
over | 
the s 
year 
was | 
of pa 
respec 
must 
the a 
an ail 
ing. 
to 27 
1941- 









Nov. 1, 1946 


THE ENGINEER 





385 








= 


North-East Coast Institution of Engi- 
neers’ and Shipbuilders’ Presidential 
Address 


In his recent Presidential Address to the 
North-East Institution of Engineers and Ship- 
builders, Mr. H. B. Robin Rowell, A.F.C., D.L., 
chairman of R. and W. Hawthorn, Leslie and 
Co., Ltd., said that for the seventh time the 
President had been connected with his com- 
pany. In his historical review, Mr. Rowell 
divided the period under review into two 
economic ages. We were now, he said, entering 
upon a third age, differing from all those which 
had preceded it. Scientific knowledge seemed, 
he went on to say, to have progressed so rapidly 
that it appeared to have outstripped our moral 
values and our ability to use it wisely. The 
powers for destruction which had been placed 
in our hands, and which for the past years we 
had perforce fostered were terrifying, and might 
well threaten the civilisation which we had 
evolved. Yet, if we could but prove worthy of 
our heritage and could faithfully discharge our 
stewardship to humanity, this era might well 
rank as the most progressive in the history of 
mankind. One thing, he said, was perfectly 
sure—our feet were set on the onward road, and 
the past, even the recent past, would never 
return. The future depended upon our char- 
acter, wisdom and knowledge. The race was 
too swift now to ignore the fact that co-opera- 
tion must be the precursor to healthy competi- 
tion. Research workers, practical shipbuilders 
and engineers, and business men alike needed 
each others’ co-operation. Indeed, individuals 
and small detached groups could not progress 
far alone to-day. We needed now, as never 
before, Mr. Rowell concluded, vision, imagina- 
tion and courage of conviction, qualities which 
were not lacking in the membership of the 
Institution. It was indeed proud to have men 
who realised that the future of our country and 
Empire—indeed, our whole way of living— 
depended on our present exertions, our wisdom 
and courage. 


Ministry of Civil Aviation 
Accident Statistics 


In response to inquiries, the Ministry of Civil 
Aviation has prepared and issued statistical 
tables relating to accidents on regular air 
services flown by United Kingdom operators. 
One table shows the numbers of accidents and 
passenger fatalities annually as from 1925 in 
relation to airline mileage and traffic. In 
another table accident rates have been calcu- 
lated for five-year periods, to give a more 
reliable indication of the trend of safety than 
is afforded by comparisons of single years. On 
the five-year basis the number of accidents per 
1,000,000 aircraft miles fell from 0-82 in the 
first five-year period from 1926 to 1930 to 
0-19 in the last period, 1941 to 1945. The 
number of passenger fatalities per 100,000,000 
passenger miles declined correspondingly from 
54 to about 10. The corresponding rates for 
1946, in so far as they can be compared, are 
practically the same as those for 1941—45, and 
are considerably below those for the pre-war 
years. A further comparison can be made by 
taking periods over which the same number of 
passenger miles or aircraft miles were flown. 
Thus over the eighteen years from 1925 to 
1942 the passenger mileage was 584 millions; 








over the six years 1939-44 the total was nearly 
the same, namely 575 millions, while for the 
year 1945 and the first nine months of 1946 it 
was 549 millions. The corresponding figures 
of passenger fatalities were 117, 92 and 29 
respectively. In considering these figures it 
must be borne in mind, the Ministry says, that 
the average length of a passenger journey and 
an aircraft flight has been continuously increas- 
ing. In 1931-35 it was 240 miles and it increased 
to 270 miles in 1936-40, and to 1000 miles in 


was caused by the discontinuance during the 
war of the short-distance internal and the 
United Kingdom and Europe services and to 
the expansion of overseas services. 


Professor Lander’s New Appointment 


Ir is announced by the War Office that 
Professor C. H. Lander, D.Sc., M. Inst. C.E., 
M.I. Mech. E., has been appointed Dean of the 
Military College of Science. This is a new 
post, which has been created as part of the 
reorganisation of the College as the leading 
establishment for training Army officers in the 
military application of science and technology. 
Professor Lander, we may recall, was Professor 
of Mechanical Engineering at the Imperial 
College of Science and Technology until his 
retirement a few weeks ago. He is sixty-five 
years of age and was born in Stockport. He 
was educated privately and studied at the 
University of Manchester. On leaving college 
he gained a wide engineering experience with the 
Manchester Ship Canal Company, Hopkinsons 
Ltd., and Heenan and Froude Ltd., and acted as 
a consulting engineer to several engineering 
firms in Belfast, Sheffield and Manchester. In 
1910 he was appointed Lecturer in Engineering 
at Manchester University, and he also became 
engineer to the Home Office Humidity Com- 
mittee. In 1912 he was appointed assistant to 
the Director of Fuel Research, in 1920 Deputy 
Director, and Director of Fuel Research from 
1923 to 1931. He held many other offices, 
including that of Vice-Chairman of the British 
National Committee of the World Power Con- 
ference. He was a member of the Mines Depart- 
ment Coal Advisory Committee and other 
Government Committees, and in 1925 was 
appointed Assessor to the Royal Commission 
on the Coal Industry. During the last war he 
was Chairman of Committees under the 
Ministry of Aircraft Production and the 
Petroleum Warfare Department. Dr. Lander 
was created C.B.E. in 1928, and in 1945 he 
was awarded the Melchett Medal of the 
Institute of Fuel. 


Safety as Allied to Air Line Operations 


At a conference held at the Airways Terminal, 
London, on Thursday, October 24th, Lord 
Knollys, the chairman of the British Overseas 
Airways Corporation, spoke about the training 
of operators, the maintenance of aircraft and the 
contributions those factors make to the safety 
of an air line. There were in this country, he 
said, three organisations primarily responsible 
for safety; they were the Air Registration 
Board, the Ministry of Civil Aviation and, 
thirdly, the operator. From the operator’s 
point of view there were again three main 
functions concerned with safety in the air. 
They were, first, training ; secondly, mainten- 
ance ; and thirdly, experience. Lord Knollys 
then went on to describe the training pro- 
gramme of the B.O.A.C. for new air crews 
in theoretical and practical knowledge of air- 
craft and engines, and the flying instruction for 
the training of pilots and navigating officers. 
The checking of new machines and the carrying 
out of five distinct checks, varying with the 
period flown, each one progressively more 
rigorous, was then dealt with. The vast 
experience of the Corporation’s air crews and 
ground staff, which played a leading part in 
the safety record which had been established, 
was then referred to. Finally, Lord Knollys 
gave the latest statistics for the twelve months’ 
period of 1945 and the nine months’ period up 
to September, 1946. They showed that in the 
twelve months ended December 31st last the 
service miles flown by the Corporation totalled 
25,214,448 and the number of passengers 
carried was 143,676. In the nine months’ 
period ended September 30th last the number 
of service miles flown was 17,914,717, and the 
passengers carried 117,725. The Corporation 
was fortunate, he said, to have had no fatal 


A Seven-Day Journal 


Royal Navy Electrical Branch 


SPEAKING in the House of Commons last 
week, Mr. J. Dugdale, Parliamentary and 
Financial Secretary of the Admiralty, gave some 
particulars of the new Electrical Branch of the 
Royal Navy, which will be known as the “L” 
Branch. It will be responsible for all electrical 
engineering duties in the Fleet and will be con- 
cerned with all aspects of naval electrical and 
radio engineering, including maintenance, re- 
search and the design of new equipment. The 
immediate requirements for officers had been 
met by the transfer of suitable officers from 
other branches and from qualified temporary 
officers. Officer candidates for the “L” 
Branch will be accepted once a year only, from 
boys between seventeen and nineteen, who have 
taken the Higher School Certificate with mathe- 
matics and physics as the min subjects. 
Selected candidates will then undergo a year’s 
training as Naval Cadets “‘ L,’’ chiefly in the 
cruiser to which cadets of all branches are sent. 
Following that training will be three years’ 
advanced training to honours degree standard, 
for the present at Cambridge University, with a 
rank of Midshipman ‘‘L.” If successful, they 
will be promoted to Sub-Lieutenant at the end 
of the second year. That training will be 
followed by a further two years, partly at sea, 
partly at a naval electrical school, and partly 
with firms making naval electrical equipment. 
If satisfactory progress is made, promotion to 
Lieutenant “‘L” may be expected, and after 
nearly six years’ graduation candidates may 
become specialist officers. Details of entry 
have been circulated to schools, and may also 
be obtained with forms of application from the 
Admiralty, C.W. Branch. Ratings will join 
the Navy through recruiting officers and will 
be selected for the new “L” Branch, and 
trained. Opportunities to attain commissioned 
rank will be provided for ratings, selected naval 
artificers and dockyard apprentices. 


Royal Technical College, Glasgow, 
Appointments 


At the annual meeting of the Governors of 
the Royal Technical College, Glasgow, last week, 
under the chairmanship of Sir James French, 
Dr. Adam §S. T. Thomson, a former student, was 
elected Professor of Civil and Mechanical Engi- 
neering and Applied Mechanics. Dr. Thomson 
is at present senior Lecturer in the department, 
and he will succeed Professor William Kerr, his 
present chief, on January Ist, 1947. Dr. 
Thomson, who is thirty-eight years of age, was 
educated at Speir’s School, Beith, and entered 
the Royal Technical College in 1926. From 
1930 until 1934 he worked as a post-graduate 
research student. In 1934 he graduated Ph.D. 
at Glasgow. University in the Faculty of Engi- 
neering, and in 1944 he obtained the D.Sc. 
degree of the University. He served his engi- 
neering apprenticeship with the firm of Stewart 
and Mackenzie, Ltd., of Glasgow, and after- 
wards gained general workshop experience with 
that firm and with the Waterproofing Company, 
Ltd., of Barrhead. In 1935 he was appointed 
Lecturer in the Royal Technical College. In 
1940 Dr. Thomson was released from the College 
for war work, and was for a year the deputy 
chief in the Projectile Development Establish- 
ment. Later he was put in charge of the group 
dealing with rocket weapons, and their design 
and development for use in the three Services. 
In his statement, the Director, Dr. David S. 
Anderson, made reference to the great need for 
expansion which could only be met by addi- 
tional buildings. Much new equipment was 
needed, he said, for the engineering depart- 
ment, which was considering the establishment 
of new post-graduate courses in turbine engi- 
neering, hydraulics, refrigeration, and reinforced 
concrete construction. Mr. Ian C. Bridge, 
B.Sc., who was appointed Lecturer in Naval 
Architecture, comes from the Denny Experi- 
mental Tank at Dumbarton, and he succeeds 








1941-45, The large increase in the last period 





accidents to passengers during those periods. 





Mr. W. M. Gray, who will shortly retire. 
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are inboard of the main turbines. The 
= r condensers are of the double flow Weir 
The Cunard White Star Liner regenerative pattern. They are fitted 
throughout with cupro-nickel condenser 
tubes. Water gauges are fitted to all 


** Queen Elizabeth ”’ 


No. IIl—(Continued from page 369, October 25th) 


N our first article we dealt with the general 

design of the “ Queen Elizabeth” and 
her passenger accommodation We now 
pass to the main propelling machinery, 
and in a third article we hope to refer to 
some of the more interesting sections of 
the auxiliary machinery. The propelling 
machinery was designed to enable the ship 
to maintain with ease her fortnightly service 
between Southampton and New York, 
allowing sufficient time for refuelling, re- 


as far as possible noise and vibration 
when working. Each shaft is furnished with 
a large thrust block of the latest Michell 
type, and the shafts themselves are sup- 
ported in Michell bearings. On the end of 
each shaft is secured the massive solid, 
four-bladed manganese-bronze propeller, de- 
signed and constructed by J. Stone and 
Co., Ltd., of Deptford and Charlton, 
weighing about 32 tons. The arrangement 





of the turbines is such that each set can 





AFTER ENGINE ROOM 


plenishing stores, and preparing the accommo- 
dation for the new passengers. 

For such a service it was decided to 
equip the liner with a quadruple screw 


arrangement of Parsons reaction single- 
reduction geared turbines, taking steam 


from Yarrow oil-fired water-tube boilers. 
The principal particulars of the installation 
are given in the table on this page, while the 
general layout of the power plant is shown 
in the plan view of “‘G”’ deck, reproduced 
on the opposite page. The main engines and 
boilers were constructed by John Brown 
and Co., Ltd., at Clydebank. 


Each of four propelling machinery 
units can be operated independently. A 
unit consists of four turbines, an h-p., 


Ist ip., 2nd ip., and Lp., turbines and a 
condenser grouped around a main gear 
wheel. Each turbine drives a _ separate 
pinion engaging with the main gear 
wheel, ‘which is coupled to the forward 
end of the propeller shafting. The turbine 
revolutions are reduced to the propeller 
speed by means of single reduction double 
helical gearing, having teeth of the involute 
pattern. In the process of hobbing the 
gear wheel and the pinion teeth a high 
degree of accuracy was striven for, 





having in view the desirability of eliminating 


be used for manceuvring purposes. Astern 
turbines are incorporated in each of the 
2nd i.p. and Lp. turbine casings. 

In both design and layout the turbine 
machinery outlined above differs but little 
from that supplied by the same builders 
for the sister liner ‘‘ Queen Mary.” Photo- 
graphs and a layout drawing of the “ Queen 


Mary ” main turbines will be found in the 
Supplement to our issue of May 15th, 
1936. Some small differences in the 


placing of auxiliaries were noted in the main 
engine rooms. The propelling machinery 
is contained in two engine rooms, the for- 
ward engine room containing the two sets 
of turbines driving the outer pair of pro- 
pellers, while the aft engine room contains 
the turbines driving the two inner propellers. 
We show, in the accompanying engravings, 
views of the starting platform in the aft 
engine room, and a general view taken in 
the same room, with the gearcases in the 
foreground and in the background to the 
right the manceuvring and starting plat- 
forms. 

The main condensers in the aft engine 
room are arranged outside the main turbines, 
with the propeller shaft from the forward 
engine room turbines running below them. 
In the forward engine room the condensers 


condenser sumps. The closed feed system 
was designed by G. and J. Weir, Ltd., 
a@ firm which also supplied the turbo- 
feed pumps, the air ejectors, and the 
extraction pumps. Each condenser has 
associated with it two large vertical Drysdale 


Propelling Machinery 


Type : Quadruple-screw Parsons reaction single-reduction 
geared turbines. 
Number of turbines in each set Four, h.p., Ist i.p., 2nd 
i.p. and Lp. 
Designed output ... ... 160,009 s.h.p. 
Corresponding speed (good 
weather and calm seas) 29-5 knots 
Boiler Installation 


Type of boiler Yarrow side-fired with 


oil fuel 
Number of boiler rooms Four 
Number of boilers Twelve 


425lb per square inch 
750 deg. Fah. 


Designed working pressuie... 
Final steam temperature 


Ausiliary Generating Sets 


Type of generating sets 2200-kW 225 - volt 
B.T.H. geared turbo- 
dynamos 

Number of gene.ating sets ... Four 

Designed total output ... 8300 kW 

Turbine speed... ... 4500 r.p.m. 

Generator speed 600 r.p.m. 


390 lb per square inch 


Steam pressure 
730 deg. Fah. 


Steam temperature 


Emergency Generator Sets 


Type: Two Mirrlees-B.T.H. oil engine generator sets. 


Number of cylinders each 
er ae Six 
Designed output each engine 133 b.h.p. 


900 r.p.m. 
75-kW 220-volts 


circulating pumps, driven by Laurence 
Scott motors. On the starting and man- 
ceuvring platform we noted Cockburn 
mancuvring valves and Crockatt multiple 
salinometer units for the protection of 
the feed circuit. The principal thermo- 
meters and pressure gauges are very con- 
veniently arranged, as are the Siemens 
electric telegraphs and revolution counters. 
The owners and builders must be congratu- 
lated on the layout of the machinery, for it has 


Normal running speed 
Generators 18 


| Boat Deck 













Prom. Deck 
Main Deck 
‘A’ Deck 


‘B’ Deck 


1 @ 


SECTION THROUGH BOILER ROOM SHOWING 
UPTAKES 


“THE ENGINEER™ 


given not only good access to all important 
parts but has allowed generous platforms 
and stairways. The engine room is served 
by two lifts between the platform and 
the engineers’ quarters on the sun deck. 
Both the engine rooms are remarkably 
well ventilated and cool. Anemostat dif- 
fusers over the platform and the engine 
room spaces may be noted. Some of these 
useful fittings have a screw arrangement 





whereby the three lower cones can be lowered 
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at will and a larger volume of air thereby 
discharged in a downward direction, a 
provision especially useful during machinery 
overhauls. 

As the design of the “‘ Queen Elizabeth ” 
developed, it was found that in order to 
supply the propelling machinery with the 
necessary amount of steam to develop the 
required power, an installation of twelve 
large water-tube boilers would be needed. 
The boilers were built by John Brown and 
Co., Ltd., at Clydebank, under licence 
from Yarrow and Co., Ltd. of Scots- 
toun, by whom the designs and working 
drawings were supplied. They are of the 
side-fired type, with large Yarrow super- 
heaters and Yarrow air pre-heaters. 

The arrangement of the machinery in 
the ship was influenced largely by the water- 
tight subdivision of the hull. As will be 
seen from the plan and boiler room drawing 
we reproduce on page 386, the twelve 
boilers are contained in four boiler rooms. 
Each boiler has seven furnaces, which are 
furnished with the latest pattern of 
Wallsend-Howden burners. These, and the 
oil-burning units, were supplied by the 
Wallsend Slipway and Engineering Com- 
pany, Ltd., while oil fuel pressure pumps 
were supplied by Stothert and Pitt, Ltd. 
Allen West starters are used with these 
electrically driven pumps. A modification of 
the usual Yarrow design we noted is the use 
of circulating pipes, five of which are equally 
spaced along the lengths of the two water 
drums which they interconnect. They have 
an outside diameter of 6in, with an internal 
bore of about 5}in. The usual insulation 
over the pipes and the connecting flanges 
is fitted. These circulating pipes are clearly 
seen in the photograph of No. 2 boiler room 
we herewith reproduce, and the run of the 





Radiovisor Parent, Ltd., of London. ‘The 
density of smoke is indicated on an Evershed 
Vignoles milliammeter with a Ringelmann 





pipes is indicated in our drawing of the 


AFTER ENGINE ROOM-STARTING PLATFORM 


boiler and its uptakes. 





The instruments ; rooms 
on the boiler include Dewrance pressure | weather. 


scale, with accepted crosshatching, which 
indicates the density 
of the smoke in five 
stages. 

The closed stoke- 
hold system has been 
adopted in preference 
to the closed trunk 
system of forced 
draught. The air is 
forced into the boiler 
rooms and flows thence 
through the air pre- 
heaters to the fur- 
naces. This arrange- 
ment besides elimina- 
ting complicated and 
cumbersome air ducts 
in the boiler rooms 
has, it is claimed, 
facilitated an efficient 
arrangement of steam 
and other pipes. The 
control of the air is 
also simplified and has 
given, we understand, 
better combustion con- 
ditions, with conse- 
quent economies in 
fuel oil consumption. 
The boiler rooms are 
separated by an air 
lock between the 
doors. Owing to such 
large quantities of air 
being in circulation in 
the boiler rooms, the 
working* conditions for 
the staff are unusually 
pleasant and the boiler 
remain cool even in the hottest 
The surrounding parts of the 


gauges and bi-colour water gauges, which| boilers are also cooler, and heat passing to 
are clearly read in the mirrors fitted. Elliot! the passenger accommodation is eliminated. 


CO, indicators are also fitted. An interest- 
ing instrument in No. 3 boiler room is the}in number, supply the air for combustion 
Radiovisor smoke indicator, the photo- 
cell equipment of which was supplied by 


Electrically driven Howden fan units, twelve 


purposes to the boilers. The arrangement 
of the uptakes is shown in our drawing. An 





No. 2 BOILER ROOM 


installation of Howden-Alexander wet-type 

dust collectors is fitted in the uptakes from the 

boilers. Over 6 tons of water per hour are 

used in washing the waste gases before they 

are discharged into the air from the funnels. 
(To be continued) 








Canadian Foundry 
Modernisation Scheme 


ConsTITUTING one of the major phases 
of the company’s post-war reconversion and 
expansion programme, @ new grey iron foundry, 


now in course of erection at the plant of 


Cockshut Plow Company, Ltd., Brantford, 
Ontario, at an estimated cost of approximately 
1,500,000 dollars, will completely revolutionise 
the present method of castings production at 
the plant. Incorporating many improvements 
in lay-out and equipment, with better working 
conditions for the employees, it will come as 
close to a completely mechanised foundry as is 
possible in the manufacture of implement 
castings. Integrated with the recently improved 
and mechanised core room, the new foundry has 
been designed for maximum light, cleanliness 
and fresh air.. Of reinforced concrete and steel 
construction, 140ft wide by 300ft in length, it 
will be completely fireproof and, due to the 
increased efficiency resulting from mechanisa- 
tion of the majority of its operations, it is con- 
fidently expected that the relatively small 
number of 125 to 150 men to be employed 
therein will be able to take care of the grey iron 
castings requirements of the rest of the plant. 
It is designed to produce from 50 to 60 tons of 
castings melt per eight-hour shift. All hand 
shovelling of sand will be eliminated. The 
carrying of heavy moulds will be done by roll 
conveyors and all molten metal will be trans- 
ported on monorail track. An overhead 
travelling crane eliminates’ all manhandling 
of materials in cupola charging. Inclusion of 
the foundry maintenance department under the 
same roof and of the metal pattern making and 
storage departments and the metallurgical 
laboratory on the second floor of one section of 
the new foundry makes possible the testing of 





the sand and iron almost hourly. 
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** Fuel and the Future ”’ 


No. I11I—(Continued from page 367, October 25th) 


THE RaiLways 
( N Wednesday, October 9th, Mr. V. 
/ M. Barrington-Ward, Divisional Manager, 
Southern Area, L.N.E.R., presided over a 
session dealing with fuel efficiency on the 
railways. 

Mr. A. W. J. Dymond, Assistant to Chief 
Mechanical Engineer, G.W.R., in a paper 
on “The Design of Steam Locomotives in 
Relation to Fuel Efficiency,” emphasised 
some of the major considerations to be borne 
in mind. He confined his attention to loco- 
motives of conventional design, in which 
the greatest proportion of the fuel was 
consumed. 

Compared with the coal-fired locomotive, 
he said, the oil-fired engine exhibited a 
very much more rapid steam raising fol- 
lowing an increase of the firing rate, due to 
the almost instantaneous combustion of 
the oil. Owing to the absence of the coal- 
burner’s firebed, however, which was immed- 
iately responsive to increased draught fol- 
lowing enhanced steam consumption, the 
oil-burner required very close control of 
the rate at which the oil was fired to keep 
step with fluctuations in steam demand. 
At the highest rates of combustion, the 
unburned fuel loss with the oil-burner 
remained at zero, in strong contrast to the 
coal-burner. In the coal-burner there were 
losses in combustion, which generally took 
the form of unburned fuel passing through 
the grate into the ash pan or being lifted 
through the tubes into the smokebox ; 
losses by hot gases passing from the chim- 
ney and radiation losses from all surfaces 
of the boiler ; losses in the cylinder due to 
impossibility of adhering to the ideal thermo- 
dynamic cycle between the temperature 
limits over which the engine was working ; 
losses in the mechanism of the machine in 
moving itself over the road. 

In all well-designed locomotives the loss 
due to excess of air in the flue gases was 
reduced to very small proportions. Simi- 
larly, intensive study of the transfer of 
heat from the hot flue gas to the water in 
the boiler had resulted in a transmission 
rate equal to many of the most advanced 
water-tube designs. Again, all but the 
smallest locomotives were equipped with 
superheaters. The ratio between the actual 
work performed in the cylinder to that 
theoretically possible compared favourably 
with stationary practice. Thus, it could 
be contended that modern designs of con- 
ventional steam locomotives exhibited high 
standards of excellence in fuel efficiency 
within the physical limitations of dimen- 
sions and the thermodynamic limitations 
of temperature range under which it worked. 
However, as it was a machine intended for 
transportation duties over roads with widely 
varying gradients, and with widely varying 
loads, its rate of performance fluctuated 
over a wide range, and ultimately its 
success as an efficient fuel-burning appliance 
rested largely in the hands of those who 
were operating it. 

Mr. L. P. Parker, Locomotive Running 
Superintendent, Eastern Section (Southern 
Area), L.N.E.R., in a paper on “ Locomo- 
tive Operation in Relation to Fuel Effi- 
ciency,” said that in the past year the 
four Main Line Railway Companies had 
burned about 14,500,000 tons of solid fuel 
in their locomotives, representing some 8 
per cent of the total coal production in the 


The efficiency of coal burning in a loco- 
motive depended on a variety of circum- 
stances, perhaps most of all on careful 
planning and the provision of suitable types 
of locomotives for the work to be done. 
That needed the closest cooperation between 
the locomotive and operating departments. 
The provision, for each planned diagram, 
of a locomotive powerful enough to do its 
work at an economical rate of steam expan- 
sion was of great importance. One of the 
advantages of the steam locomotive was 
said to be its ability to handle overloads ; 
it had a great capacity for suffering in com- 
parative silence. If carried too far, however, 
that could become a cause not only of main- 
tenance troubles, but also of poor fuel 
efficiency. In reverting to peacetime ser- 
vice, efforts were being made to restore 
pre-war speeds on passenger trains. It 
might be thought that, as the speed increased, 
the coal consumption increased also, but 
that was only true within limits. An engine 
working steadily at an economical rate of 
steam expansion and with few stops was 
burning coal most efficiently. The railways 
looked to the designers to provide machines 
in which full use could be made of high 
boiler pressure and a high rate of steam 
expansion without risk of damage to the 
mechanical portions of the engines. The 
stock of the main line companies was 
steadily being renewed, but older classes 
of locomotives had still in some cases to 
be worked with the regulator partially closed 
and an undesirably long cut-off, in order 
to prevent heating of big-end bearings or the 
development of knock in the axle-boxes. 
riven locomotives of suitable design, the 
workmanship displayed by the driver and 
fireman could have a considerable bearing 
on the efficiency to be obtained from the 
coal, and there could be no doubt that good 
results were obtained by the experienced 
drivers. Of present supplies of coal, not 
more than two-thirds could be described 
as large locomotive coal, which was- the 
pre-war standard. The rest was made up 


of smaller sizes of locomotive coals, of 
house coals in various sizes, opencast, 
briquettes and coke. Those substitutes 


could not be burned with the same efficiency 
as the coal for which the locomotives were 
designed. 

In the discussion, Mr. Jarvis, Chief 
Mechanical Engineer’s Department, L.M. 
S.R., Derby, said that tests on a heavy 
freight engine between the Nottinghamshire 
coalfield and London showed very consider- 
able variation, the consumption, with present 
quality coal, being in the worst case no 
less than 65 per cent greater than with 
standard coal. The standard coal before 
the war had a calorific value of 14,500 
B.Th.U. per Ib, and in the case of the 
present standard it was 12,500 B.Th.U. 
per lb. The coal consumption per draw- 
bar h.p.-hour before and since the war 
showed still greater disparity, the figures 
being 3-12 and 3-87]b, respectively. That 
was a measure of the increased quantity 
of coal burned solely due to the prevailing 
reduction of quality. To combat in some 
measure the effect of inferior coal, the 
L.M.S.R. had adopted the rocking grate, 
which broke up the clinker and maintained 
reasonably good combustion conditions. 

Mr. H. G. Kerry, Divisional Locomotive 
Superintendent, G.W.R., London, gave 





country. 





figures of coal consumption for all the main 





line railways for 1923 (the first year for which 
he could find complete figures since the 
grouping of the railways), 1939 and 1945. 
The increase, in lb per mile, from 1939 
to 1945 was 20 to 21 per cent. The reduc- 
tion of consumption as between each of 
the four railways during the period 1923- 
1939 did not vary by more than 2 per cent ; 
the increase in the period 1939-1945 did 
not vary by more than 24 per cent. It 
was reasonable to assume, therefore, that 
the reasons for the decrease and increase 
in the respective periods were common 
to all the railways, and he suggested that 
the major portion of the increase was due 
to the inferior quality of the fuel 

Mr. T. Mathewson Dick, Locomotive 
Running Superintendent, L.N.E.R., York, 
asked designers to consider how they could 
provide a controlled draught on the fire 
and at the same time obviate the bad effects 
of lifting the fire and moving it forward, 
and all the other things that happened when 
the engine was working heavily. He sug- 
gested that the amount of actual fuel burned 
was less nowadays, or at least no more, 
than was burned at any time; the trouble 
was that large quantities of dirt and stone 
were carried through the fire into the ash 
pan and smokebox. Therefore, he asked 
that, while low-grade fuels were supplied, 
they should be more thoroughly washed 
and screened. He asked that attention be 
given to arriving at an analysis figure to 
indicate the value of a fuel when burned 
in a locomotive ; the calorific value and the 
ash content did not give the information 
that was needed, nor did the volatile per- 
centage. The substitute fuels had quite a 
bad effect on the footplate; if the engine- 
men disliked a fuel because of its smell or 
its behaviour, results would probably be 
bad. 

Major Gould, having been a member of 
a fuel efficiency department in South America, 
where fuel was very expensive, urged that 
compounding was a means of effecting great 
efficiency in steam usage and consequently 
in fuel efficiency. Many years ago, he said, 
this country had taken up compounding 
with great enthusiasm, but in recent years 
it seemed to have been shelved. 

The chairman, summing up the discussion, 
said the average age of engines on the 
L.N.E.R. was thirty-three years, and the com- 
pany was quite prepared to have new ones if it 
could get them. Exports were important ; 
but there were contractors building loco- 
motives which were being paid for by the 
British Government, he believed, and sent 
to the Continent, and the extraordinary 
thing was that locomotives on the Continent 
were being sent back here for repair. He 
suggested that the contractors should pro- 
duce locomotives for the British railways, 
and that the British locomotives on the 
Continent should be repaired by fitters in 
the Continental countries. 


THE SIZING AND GRADING OF COAL 


On Thursday, October 10th, Mr. J. C. 
Gridley, C.B.E., a Member of the National 
Coal Board, presided over a session devoted 
to the sizing and grading of coal. He 
said that a detailed account of the work 
and studies of the Coal Grading Com- 
mittee of the British Colliery Owners’ 
Research Association was in course of 
printing, and should be an exceedingly 
valuable record for reference purposes to 
those essentially interested in the technical 
details of the problem. The tenacity with 
which the average home buyer had clung 
to particular brands and narrow sizes was 





a substantial reason for the delay in bring- 
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ing about standardisation of sizes. The 
necessity to produce an infinite variety 
of grades and sizes, in some cases from a 
single pit, had been one of the reasons for 
our small-scale preparation operations. In 
the future it seemed that buyers would 
have to choose between a much narrower 
range of grading and size if they were to 
make their contribution to the efforts of 
the Coal Board to enlarge our production 
units and so reduce costs. 

Mr. W. McGilvray, C.B.E., Chairman of the 
Coal Grading Committee of the B.C.O.R.A., 
presented its report. The Committee 
included, he said, representatives of all 
branches of the distributive coal trade— 
wholesale, retail and export—as well as 
appliance makers’ research bodies and the 
Ministry of Fuel and Power. The objective 
was to remove confusion and ambiguity in 
nomenclature. They had done that success- 
fully, he hoped, by giving a definition for 
large coal, proposing seven sizes for graded 
coals, and six for smalls. There was no 
point in attempting to standardise large 
coals, and the most practical step was to 
name the size and shape of screen aperture 
over which they were made. In any case, 
most consumers smashed them to pieces 
before use, and his personal view was that 
when the market became normal, the pre- 
war tendency to eliminate the large in favour 
of smalls and graded coals would be accen- 
tuated. The proposed standard size groups 
for graded coals were given in a table in 
the report. The names of the seven groups 
were large cobbles, cobbles, trebles, doubles, 
singles, peas and grains. The Committee 
anticipated that the process of evolution 
of screen sizes would bring them as near as 
practicable towards the typical sizes. A 
table gave typical screen sizes for the groups, 
the permitted ranges of screen apertures, 
and criteria of undersize, and Mr. McGilvray 
referred to those criteria as generous. 
Smalls (having no lower size limit) were 
to be described in terms of their treatment 
and the size and shape of the aperture of 
the screen through which they were made. 
In addition, smalls were to be divided into 
classes according to their fines content, 
as was indicated in a table in the report. 
It was thought wise, he said, to adopt at 
the present stage a simple classification. 
Investigation of fines in small coal was 
proceeding, and he hoped that ultimately 
a lower gauge than }in would be acceptable. 
He suggested that the Board, in its research 
programme, should give early consideration 
to that problem. 

Mr. R. L. Brown, Principal Investigator 
for the Committee, said that in order to 
obtain a consistent product, it was felt that a 
guide to good screening practice was neces- 
sary. That guide was given by limits to 
the under-size. The limits were determined 
by reference to a fixed series of square 
mesh sieves, which were British Standard 
sieves, corresponding to convenient round 
hole apertures in colliery screens; thus, 
Zin square mesh was equivalent to }in 
round. The amount of under-size the Com- 
mittee had permitted in their proposals 
had been shown, from an examination of 
numerous sieve analyses, to be a_ prac- 
ticable objective, whilst serving to reject 
coals that had been badly screened. 

When further data became available, 
the tolerances on the nominal sizes and the 
outside limits to the undersize could be 
revised. The proposals were cast in a form 
which would permit account to be taken 
of fresh evidence in the future. 

Mr. T. E. B. Young, Production Director 
of the National Coal Board, said that 


consumers generally were becoming more 


and more inclined to the use of smaller 
coal, and the trend towards greater coal 
face mechanisation would help. In_ his 
experience the mechanical processes of 
production tended to increase the proportion 
of nut sizes and reduce the proportion of 
very large lumps. That was surely all to 
the good, for most consumers who insisted 
on large lumps broke them down to smaller 
sizes, and in the process they even broke 
them down to fines. 

He assumed that grading meant quality. 
In order to comply with consumers’ needs 
for a closely sized and good quality coal, 
together with the diminution of unnecessary 
labour, many new mechanical cleaning 
plants would be required, and their provision 
would take time. The mechanical loader 
in the pit had no discrimination ; it would 
load dirt, shale and coal with equal facility, 
and would load them together. Thus, 
we must anticipate, with the intensification 
of underground mechanisation, the need 
for better cleaning arrangements ; and the 
Board was very much alive to that need. 
In order to increase the volume of production 
and maintain a high wages standard, 
mechanisation in both the production and 
the grading of coal were high priority 
requirements. 

Finally, he was glad that the traditional 
and ancient nomenclature in defining fuels 
as apples, pears, beans, and so on, was at 
long last coming to an end, and that already, 
certainly in the gas coke industry, the 
standard sizes were defined -by numbers by 
consumers, merchants and producers. 

Lieut.-Colonel H. Rudgard, Superinten- 
dent of Motive Power, London, Midland and 
Scottish Railway, representative of the 
British Railways Central Fuel Efficiency 
Committee, said the railways in England and 
Scotland used over 14,000,000 tons of large 
coal per annum, of which about 2,400,000 
tons came from South Wales. To use the 
South Wales coal satisfactorily it was 
necessary to have a specially-designed grate. 
Dynamometer tests on a locomotive using 
some twenty coals over 128 miles of track, 
showed increased consumption as the suit- 
ability of coal deteriorated. The difference 
ranged from 2-08 Ib to 4-12 lb per drawbar 
h.p.-hour; the total consumptions were 
6720 Ib and 9859 lb, respectively, an increase 
of 47-1 per cent. A proportion of small, 
slacky coals had a tendency to be pulled 
through the tubes and thrown out from 
the chimney, giving rise to the possibility 
of line-side fires, apart from the trouble 
caused by furring up the tubes. Coals were 
required for (a) express long-distance pas- 
senger trains running up to 400 miles; 
(b) long-distance freight services, neces- 
sitating long hours in steam, and passenger 
services; and (c) short-distance freight 
services and shunting. In deciding suitable 
coals for those conditions, the chemical 
analysis formed a useful basis for com- 
parison. Normally, large size coal had 
disadvantages. The most suitable size for 
locomotives was a large cobble, 6in to 8in 
by 4in. It would pass through coal-cleaning 
plants without undue breakage, and would 
reduce the work of the fireman on the loco- 
motive, thus being more economical in use. 

Mr. T. F. E. RBhead, Chief Chemist, 
Birmingham Gas Dept., representing the 
Institution of Gas Engineers, said the gas 
industry realised that collieries had a very 
difficult task in dealing with erratic fluc- 
tuations in market demands for the various 
types and sizes of coal. It heartily weleomed 
both the proposed reduction in the number 
of size grades and the simplification in 
the present-day confused terminology. It 





would be wrong to form the impression that 


the gas industry must of necessity be sup- 
plied with closely graded coals. Even its 
highly efficient continuous vertical retorts 
(admittedly very responsive to size of coal) 
were regularly dealing with 14-2 million 
tons of highly swelling crushed run-of- 
mine coal in and around London. 

Mr. J. D. Peattie, Deputy Chief Engineer, 
Central Electricity Board, said that the 
electrical industry consumed annually som: 
24 million tons of fuel and was likely to 
consume more in the future. It was 
disappointing that consumers had not been 
more directly represented in connection 
with the preparation of the grading report. 
but it was hoped that the co-operation of 
consumers would be invited. At one time 
power stations could purchase their require- 
ments in the open market; the reputation 
of a particular colliery was sufficient guaran- 
tee of efficiency and quality. The need for 
classification was perhaps not quite so 
pressing then as now. Boiler plant was 
designed to give its output with the highest, 
practicable economy, using fairly closely 
specified ranges of fuel; it would not be 
so efficient if an attempt were made to 
consume fuels of unsuitable characteristics. 
The normal efficient life of boiler plant in 
power stations was previously 20 years ; 
that period had been extended to 25 years. 
To earn its interest and depreciation charges, 
it must be supplied uniformly with suitable 
fuel. Of 23 million tons consumed in 
stations under the control of the Central 
Electricity Board in 1944, less than 14 
million tons were graded; the remaining 
214 million tons consisted of slacks. So 
the industry was deeply interested in 
any system of size nomenclature and clas- 
sification of slacks. Again, of the 23 million 
tons, nearly 184 millions were burnt on 
stokers and only 4} million in pulverised 
fuel-fired furnaces. The proportion of pul- 
verised fuel plant was rising, and it was 
anticipated that, when the total consumption 
had risen to some 27 million tons in the 
industry, the weight fed to pulverised fuel 
plant would have risen to 10 million tons. 
But the stokers would then still be using 
some 17 million tons. Provided other 
characteristics, such as moisture content, 
ash content and composition, ash fusion 
temperature, volatile content and friability 
were correct, fines could be used in pul- 
verised fuel plant, and the grading of smalls 
was perhaps less important than for stoker 
plant. In pulverised fuel plant the grading 
affected mainly the preparation plant. It 
was not possible to consume efficiently any 
quality of coal in a pulverised fuel fired 
furnace, or to obtain the necessary output 
from the pulverising mills. 

Mr. P. A. H. Elliott, Combustion Appliance 
Makers’ Association, said the Association, 
after consultation with member firms making 
coal-burning appliances for domestic, indus- 
trial and marine purposes, had found that 
there was complete agreement as to the 
desirability of implementing the report with 
as little delay as possible. The demand for 
coal and the prices obtained in the past had 
been more influenced by size than by any 
other factor. 

Elaborating the attitude and policy of the 
appliance makers, he said there had been no 
standard nomenclature whereby the size of 
coal could be defined, and unless the produc- 
tion programme of the coal industry and the 
development of the appliance industry pro- 
ceeded hand-in-hand, it was useless to talk 
about fuel efficiency. In 1935, more than 
270 names or combination of names were in 
use to indicate sizes. Makers and users were 
led to specify very narrow and definite 





grades, and there was little inducement to 
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ascertain whether a wider range of sizes was 
permissible. Difficulties encountered during 
the war would largely have been avoided if 
there had been a national sizing and grading 
of coals. He ventured to tender the advice 
to the National Coal Board that if it encour- 
aged the design and installation of large 
numbers of appliances which would create 
demands for particular forms of fuel, it must 
be prepared to continue to make those forms 
of fuel available. Some way must be found 
of planning both the policy of the coal 
industry and of the appliance makers to 
harmonise with the requirements of the con- 
sumers. 

Mr. B. Samuels, member of the Combus- 
tion Appliance Makers’ Association, sug- 
vested that one of the greatest difficulties 
was the inconsistency of the supplies of coal, 
not only in respect of size, but of other 
characteristics, which, it was hoped, would be 
dealt with in due time. In his view, the 
Cinderella of coal consumers was the water- 
tube boiler user. The art of burning coal 
under a water-tube boiler was sufficiently 
developed to enable it to handle “ any coal 
worthy of the name.”” There was one limita- 
tion—that it must be capable of being 
delivered to the furnace mechanically. The 
grading proposals represented a very great 
step forward. 

Indicating how the size of a fuel could 
influence the design and selection of a boiler 
plant, he said that in the smaller sizes, if the 
fuel did not contain too much fines, there 
was no need to go to the expense of forced 
draught installations ; but if the coal con- 
tained a lot of fines, forced draught became 
necessary. Broadly speaking, a natural 
draught stoker could take coal containing 
about 25 per cent through tin; with forced 
draught the coal could contain 35 per cent 
through }in almost invariably, and in very 
many cases the percentage could be higher. 
In the case of the large archless furnaces, 
large coal could give rise to a good deal of 
trouble. Inconsistency of supplies had meant 
that some boilers were much too large. 
Urging that, in the preparation of coal for 
the market, consideration be given to blend- 
ing, Mr. Samuels mentioned a large installa- 
tion in London where there were facilities 
for mixing coal supplies. The result of that 
mixing was a very happy one, for the engi- 
neer could buy coals at a favourable price, 
neither of which would burn satisfactorily 
by themselves, but which provided a perfect 
fuel when mixed. Close grading, from the 
water-tube boiler point of view, was not a 
very serious matter. 


District HEATING 


On October 10th district heating was dis- 
cussed. The chair was taken by Sir Patrick 
Dollan, Chairman of the Scottish Regional 
Fuel Efficiency Committee. 

Mr. A. Stubbs referred to a detailed study 
of an illustrative large district heating 
scheme which has been made for the District 
Heating Sub-Committee of the Heating and 
Ventilation (Reconstruction) Committee of 
the Department of Scientific and Industrial 
Research under the chairmanship of Sir 
Alfred Egerton, and said that this will be 
fully described in a comprehensive report on 
district heating shortly to be published. He 
pointed out that one of the first things to 
establish is the thermal load characteristics 
of district heating, and since experience does 
not present suitable records, it is necessary 
to examine the various types of heat load 
and the manner in which these are likely to 
be integrated so as to form a complete whole. 
He divided them into three main types— 
(a) industrial and commercial buildings ; 
(6) community buildings, including schools, 





hospitals, churches and the like; (c) hous- 
ing, including flats. Using figures from the 
report to be published, he investigated a few 
typical instances, pointing out that as regards 
cost, the figures in the forthcoming report 
are based on 1937. On the whole, he favoured 
the thermal] electric station in preference to a 
straight heat station, and maintained that 
district heating, in whatever form it is pro- 
vided, offers the prospect of a very large 
saving in fuel. For every million people who 
received the service, there was the prospect 
of a saving in coal of 0-8x10® tons per 
annum. The advancement of the art of power 
generation was not likely to remove this 
potential saving, for heat generation could 
be coupled with the most advanced power 
generation contemplated at least for some 
years to come. 

Mr. E. A. Margolis gave a general review 
of the development of district heating on the 
Continent since the 1914-18 war, and gave 
details of what was done in Hamburg, where 
he had been manager of the district heating 
company. He had been responsible for 
many other schemes in Germany and other 
countries, and said the new service was 
appreciated everywhere for its convenience, 
cleanliness, low cost and reliability. There 
were in Germany in 1936 twenty-eight dis- 
trict heating plants for public supply of 
heat, and this did not include numerous 
central station heating plants for housing 
estates. He also referred to the even more 
remarkable development of district heating 
in the Soviet Union. It was started on a 
very small scale, with only two consumers, in 
Leningrad in 1924-25. In 1938 the total 
heat distribution system of Leningrad had 
already been extended to 44 miles, and the 
heat sent out in that year amounted to 
3°3x10" B.Th.U. At the beginning of 
1939 the total capacity of generating sets 
with heat supply for space heating and pro- 
cess work in the U.S.S.R. amounted to 
1,747,000 kW, and the total heat sent out 
in 1939 was 87-5x10'* B.Th.U. In 1939 
the total number of district heating plants 
in the U.S.S.R. amounted to about 160. 
District heating had also been adopted in 
other countries, such as Denmark, Holland, 
France and Czechoslovakia. In contrast to 
Continental practice, combined heat and 
power generation was seldom applied in the 
U.S.A. 

Mr. 8. B. Donkin, discussing the prospects 
of district heating in the United Kingdom, 
said he assumed that the principle of district 
heating was accepted, and added that he had 
prepared reports on several schemes of dis- 
trict heating, with special reference to its 
proposed adoption in communities that had 
been badly bombed during the war, leaving 
large areas available for reconstruction. The 
application of district heating to such areas 
was obviously more favourable than to 
existing buildings in congested built-up 
towns, and advantage should be taken of the 
opportunity thus afforded. It was empha- 
sised how varying can be the cost of heat 
distribution, and that therefore each scheme 
must be considered separately and in con- 
siderable detail. The view was expressed 
that the use of hot water as a heat carrier 
was more econemic and convenient than 
steam distribution, as the hot water could 
be supplied direct to the radiator systems in 
the buildings without the use of calorifiers. 
Moreover, all radiator systems could be 
calculated for forced circulation, thus reduc- 
ing the pipe size and the cost of the installa- 
tion, in the houses. Further, when hot water 
was used. as the circulating medium, a lower 
back pressure could be used in the turbine, 
giving a greater output of electricity, and 








this additional energy, as compared with that 











obtained by exhaust steam, was greater than 
the electricity required to operate the hot 
water circulating pumps. Another advan- 
tage of hot water distribution was the oppor- 
tunity it gave to provide temperature control 
at the power station or at each substation 
on the distribution system. Further, hot 
water distribution made heat storage possible 
in large capacity hot water accumulators. 
These reasons had led British engineers to 
recommend the use of water as the heat 
carrier in practically all district heating 
projects, provided variations in ground level 
permitted. The three systems at present 
available for heat generation were (1) heat 
electric, (2) direct heat, and (3) heat pump, 
and the efficiency of generation varied accord- 
ing to the system adopted. From figures 
that have been prepared he said there was 
no doubt that the heat-electric system saved 
fuel with the lowest capital expenditure. 
The capital cost of the heat pump was at 
present very high, but the cost should be 
much reduced when these pumps were 
developed on a large scale. Even at present- 
day prices of heat pumps, there might still 
be some cases where their use was economic. 

Discussing difficulties with regard to the 
heat-electric system, he said the natural 
tendency in the electricity supply industry 
was to build new large economic base-load 
stations and to use the older stations for 
peak-load purposes. It was probably only 
the older stations that could more easily 
be adapted for heat supply purposes, as well 
as for electricity by the installation of back 
pressure or special pass-out turbines and the 
provision of additional boiler plant. The 
Central Electricity Board controlled the 
design, capacity and output of all selected 
stations. Their programme of extensions 
had to be drawn up at least three years in 
advance of the growing demand, so that any 
consideration of alternative plant to suit 
district heating supplies was difficult to 
organise. Perhaps the simplest method of 
all, for a system of sufficient size, would be 
for the authorities supplying heat and hot 
water to erect their own heat-electric generat- 
ing station and to sell all their surplus elec- 
tricity to the existing electricity undertaking 
in the neighbourhood, which could be at such 
@ price which would make it a welcome addi- 
tion to the electricity undertaking’s system. 

Mr. R. Nicholas, city surveyor, Man- 
chester, gave full details of the district heat- 
ing scheme that has been prepared on behalf 
of the Manchester Corporation for its 
Wythenshawe housing estate, which com- 
prises some 5567 acres and has been planned 
to accommodate 80,000 people. The scheme 
is intended, at first, to apply to some 1310 
acres, and is thermal-electric, comprising 
two power stations. Each boiler plant is 
designed for the generation of high-pressure 
steam, being of the water-tube type and 
equipped with economisers, superheaters and 
air preheaters. By the use of mechanical 
stokers and an electro-static precipitator, 
up to 98 per cent of any grits or fines carried 
over in the flue gases will be removed, result- 
ing, it is claimed, in as clean a chimney 
emission as anywhere in the country at the 
present day. Heat distribution to the dwell- 
ings and other buildings will be by hot water 
circulated by pumps located in the plant 
houses and in a number of substations, The 
temperature of the hot water will be varied 
by means of mixing valves in the various 
substations. The heating system has been 
designed as a closed circuit, ¢.e., once it has 
been filled, the water remains in the pipes 
and is circulated round and round the 


system. This will enable steel pipes to be 
used, as corrosion or deposit on the pipe 
surface will be avoided. 
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Gas Turbine 


Developments’ 


No. II—PRODUCTION OF AERO-ENGINE COMBUSTION SYSTEM COMPONENTS 


ie the first of this series of articles* in describ- 
ing the Lucas research laboratories at Burnley 
mention was made of the extensive Wood Top 
production works adjoiing the laboratory 
buildings, where all parts of the combustion 
system of many current multi-chamber jet 





FIG. 1—MACHINING OF ‘*‘ DERWENT I" 
ASSEMBLY AFTER WELDING 


aero-engines are made. For convenience, such 
engines may be divided into three main types 
of component, from the manufacturing point 
of view. First, there are the main moving parts, 
normally a centrifugal compressor and a gas 
turbine mounted upon a common shaft ; 


the development and manufacture of the sheet 
metal combustion system parts, whilst fuel and 
control system components are designed and 
manufactured at the company’s Shaftmoor 
Lane factory in Birmingham. In the article 
which follows we describe briefly the type of 
work carried out at Burnley, noting some of the 
peculiar difficulties of jet aero-engine sheet 
metal work. 


Woop Tor Works Lay-Out 


In laying out the Wood Top works, Joseph 
Lucas, Ltd., entered in some respects an entirely 
new field. Combined sheet metal and machined 
component assemblies, as integral parts of gas 
turbine aero-engines, have to be made to a 
standard of quality and dimensional accuracy 
which have hitherto been seldom attained. 
Furthermore, the materials used are largely 
newly developed heat and corrosion-resisting 
alloys, which present their own problems of 
machining, forming and welding. When it is 
added that the components are frequently 
extremely complicated in shape, some defying 
descripcion in geometrical terms, and that strict 
interchangeability of parts is necessary, it will 
be realised that something out of the ordinary 
in sheet metal shops was required. 


Press SHOPS 


First impressions of the visitor to the shops 
are that the work is largely carried out with the 
aid of numerous presses, components being 
finally assembled by welding in fixtures. For 
the reasons outlined above, hand work has been 
almost eliminated. We saw numerous press 
tools, ranging from simple blanking and piercing 
tools to expensive compound tools for com- 
ponents of complicated shape. It is now well 
known that the thermal and vibratory con- 
ditions experienced with jet aircraft engines 
are very severe and in this connection we illus- 
trate and describe later in this article some early 
failures from which valuable experience was 
gained. Components produced by spinning 





were not found to be satisfactory, and it is a 





press for extra deep-drawing. In addition, 
there are numerous smaller presses for genera! 
and light work. 


MACHINE SHOP 


Many of the assemblies forming the jet engin: 
incorporate flanges in one form or another, 
welded to sheet metal. The machine shop i 
well equipped for the manufacture of small ani! 
large flanges from centrifugal castings in heat- 
resisting steels, containing tungsten. Use i 
made of ‘negative rake’? methods where 
applicable. Many of the flanges are machined 
with an additional tolerance in the first instance, 
and are finally machined after assembly by 

















Fic. 4—EXHAUST UNIT SHOWING INNER 


CONE AND FAIRING 


welding. We noted with interest that threads 
on studs and screws in stainless steels were in 
all cases ground or rolled. 


FURNACE EQUIPMENT 

Low-temperature torch brazing with “ silver 
solder’ is used to a considerable extent for 
parts operating at low temperatures. For such 
parts and mild steel components, copper brazing 
in an electrically heated conveyor furnace with 
controlled atmosphere is also used. This 
furnace is also used for the inter-stage anneal- 
ing of pressings in stainless steel and nickel- 
chromium alloys, a smooth clean finish being 
obtained on these materials with a consequent 
reduction in the number of operations. The 
furnace is designed so that with high openings 
































FiG. 2—FIXTURE FOR HOLDING SWIRL VANES AND INNER SLEEVE 


FOR SPOT WELDING 


secondly, the combustion system, with which 


may be included the exhaust system; and, 
finally, the fuel and control system. Joseph 


Lucas, Ltd., has specialised in the design and 
manufacture of the two last-named, and has 
carried out a big programme of development 
and manufacture over a period of more than 
four years in collaboration with Rolls-Royce, 
Ltd., and other aero-engine makers. The Wood 
Top works at Burnley was equipped specially for 





* The first article, entitled ‘‘Combustion Research 
Laboratories of Joseph Lucas, Ltd.,” appeared July 5th 





and July 12th, 1946. 


conclusion of the firm’s engineers that pressing 
and deep-drawing methods are necessary. One 
essential is that. the wall thickness shall be 
uniform throughout, even with deep-drawing. 
There has thus been plenty of scope for study 
and development of this type of manufacturing 
process. The press shop is equipped with 
modern machines, including single and double- 
action crank presses up to 150 tons for blanking, 
raising and drawing ; a double-crank, wide-bed 
press of 150 tons capacity, with adjustment for 
the ram height ; a 250-ton friction press for 
stampmg and planishing; and a_ hydraulic 





FiG. 3—FIXTURE FOR HOLDING SWIRL VANES AND OUTER SLEEVE 


For SPOT WELDING 


the risk of oxidation of the charge is reduced to 
an absolute minimum. 

Besides this conveyor furnace, which is a 
comparatively new addition, there are several 
gas-fired batch furnaces for genera! work. 
These furnaces are temperature controlled in 
conformity with A.I.D. requirements. Work 
that is annealed in these furnaces has subse- 
quently to be pickled to remove the surface 
oxides, in solutions specially prepared for the 
purpose. The pickling shop is also equipped 
with plant for the anodising treatment of 
aluminium spinnings and pressings used in the 











mi 


fir 
hi 
ine 
res 
de 
Lt 
to; 


op 
th 
su 
eh 
by 
ve 


pi 
wl 
de 
di: 
Af 
co 
th 
pl 


fir 
th 
sp 
co 
co 








ls 

















Nov. 1, 1946 


THE ENGINEER 








393 








tection against corrosion. 


WELDED ASSEMBLIES 
As already mentioned, it is noticeable when 


visiting the works that the parts are formed!to 4, show typical 


construction of air intake assemblies as a pro-| by 








circumferential seam welding. Similar 
fixtures for holding pressed or turned flanges 
mating with irregularly shaped parts have also 
been developed to give the necessary accuracy 
of assembly. Accompanying illustrations, Figs. | 
components and may 

















FiG. 5—-FATIGUE FAILURE ALONG WELD OF STAINLESS STEEL AIR CASING 


mainly by presses and assembled mainly by 
welding. Under continuous development the 
firm’s welding methods have reached a very 
high standard. The materials in general use 
include a new high nickel-chromium heat- 
resisting nickel-chromium alloy in sheet form, 
developed and produced by Henry Wiggin, 
Ltd., under the name of Nimonic 75, which, 
together with austenitic stainless steel sheet to 
D.T.D. 171 B, forms most of the sheet parts 
operating at high temperatures. For many of 
the parts not subjected to high temperatures, 
such as outer casings of the combustion 
chambers, mild steel protected from corrosion 
by spraying with aluminium has been found 
very satisfactory. 

For the assembly of cylindrical and conical 
shapes the general method employed is ‘‘ wrap- 
ping ’’ and seam welding. The procedure is to 
wrap accurately sized blanks round specially 
designed fixtures, thus ensuring that the 
diameters and welding overlaps are correct. 
After tack spot welding along the overlap the 
components are removed from the fixture and 
the longitudinal seam welding operation com- 
pleted. 


For the portions 


of cylindrical 


welding 

















FiG. 6—-FATIGUE FAILURE ON EMBOSSMENT 
OF AIR CASING 


together, or cylindrical to conical portions, 
fixtures are again used, accurate assembly of 
the parts concerned being ensured by suitable 
spring-loaded plungers registering with any 
convenient bosses, flanges, or holes on the parts 


convey to the reader an idea of the complicated 
shapes involved. 

All the resistance welding machines in use, 
except the spot welding machines used solely for 
tacking purposes, are automatic in action, and 
are fitted with full eleetronic valve controllers 

















FiG. 7—FAILURE OF FLAME-TUBES AROUND 
STUB PIPES 


to ensure that, once set, accurate repetition of 
the weld timing is obtained. Great care is 
taken to see that once a satisfactory setting for 
a particular weld has been obtained, the welding 
conditions are accurately reproduced, whenever 
this particular weld is subsequently required in 
production, and satisfactory welded test pieces 
have to be made before welding is allowed to 
proceed. 


ASSEMBLY SHOP 


It is necessary to assemble simultaneously 
the combustion equipment of several different 
engine models, so a line assembly system has 
been adopted, with an assembly line for each 
major component, such as flame tubes, exhaust 
units and jet pipes. For each line there are 
assembly benches equipped with . fixtures, 
together with adjacent forming machines and 
welders, and inspection benches, so that produc- 
tion proceeds in an orderly manner and opera- 
tions take place along the line in the correct 





spected and consigned to the dispatch stores 
for delivery to the engine makers. 
PRODUCTION CONTROL 


The control of the many technical processes 
in use in the works is achieved by close colla- 

















FiG. 8—-FRETTAGE ON NICKEL - PLATED 
MILD STEEL PINS 


boration between the departments concerned, 
including the metallurgical laboratory, the 
inspection department and the technical staff 
and production personnel. The metallurgical 
laboratory is well equipped to deal with routine 
chemical analysis and physical testing of 
materials used in the works. In addition, 
special attention is paid to tensile testing and 
metallographic examination of fusion and resist- 
ance welds, together with the development of 
suitable X-ray technique for the non-destruc- 
tive testing of production welds. The labo- 
ratory is authorised by the A.I.D. for the exami- 
nation and approval of welding operators 
engaged on the fusion welding processes in use. 


RESULTS OF EARLY EXPERIENCE 


In correcting design weaknesses and estab- 
lishing the correct workshop technique, metal- 
lurgical investigation into the causes of failures 
experienced in the early days of development 
was of much assistance. In general, failures of 
combustion components can be attributed to 
one or more of three causes, namely, excessive 
temperature, causing distortion or burning of 
the metal ; fretting of parts under vibration ; 
and fatigue set up by vibratory stresses, some- 
times in combination with the thermal and 
mechanical stresses. 

In such a component as the flame tube, local 
excessive temperatures may result from such 
causes as poor velocity distribution from the 
blower outlet, inadequate cooling or faulty 
burners. In the earlier engines it was even 
found that a local reverse flow from the primary 
combustion zone was taking place through the 
colander, leading to burning of the jet shield 
and carbon formation. The stub pipes in the 
early Whittle type engines were also a source 
of trouble in this respect, but, by careful atten- 
tion to surface cooling of the sheet metal 
boundaries, and to the method of primary air 
injection, great strides were made in the life 
of these parts. 

Frettage failures are caused by relative move- 














FiG. 9—-FATIGUE FRACTURE OF COLANDER 


ment between components vibrating at high 
frequencies. General improvements in design 
and change of materials have considerably 
reduced this type of failure. 

Fatigue failures are the most common. They 








concerned, 


Tack spot welding is then followed 





sequence. Finished assemblies are finally in- 





are caused by vibratory stress concentrations 
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at welds, at the edges of holes and on rigid struc- 
tures subject to thermal expansion. Increased 
knowledge of the problems concerned, changes 
of material and design, and improved methods 
of manufacture have considerably decreased 
this class of failure. However, continual 
increases in the loading of the combustion equip- 
ment are demanded, and constant improvement 
of these components is necessary. 


EXAMPLES OF FAILURES 


Some of the typical early failures are of much 
interest. Air casings for the W.2.B/23 engines 
were originally made from 27 S.W.G. 18/8 
austenitic stainless steel sheet rolled and longi- 
tudinally stitch-welded. The overlap was 
approximately ;;in wide and during welding 
the overlap was ‘‘ mashed ”’’ down to give single 
thickness. The welds were then planished and 
the cylinder annealed by heating to 1050 deg. 
Cent. and cooled in air. 

Failures occurred along the edges of the 
longitudinal weld (see Fig. 5), and after investi- 
gation of the possibility of intergranular carbide 
precipitation, it was decided that the failures 
were of a mechanical nature, possibly due to 
high stress concentrations being induced along 
the edge of the weld under dynamic. condi- 
tions. The hoop stress was of the order of 
12,000 lb per square inch, well within the 
permissible loading. Similar failures occurred 
with seam-welded stainless steel casings. 

As no similar failures had oceurred on com- 
bustion test rigs, an investigation was made on 
the engine, and pressure fluctuations along the 
air casing of 11-5 lb per square inch at 50 or 60 
kilocycles per second were found by oscillo- 
graph means. This confirmed the theory of 
mechanical breakdown. 

Seam-welded outer casings made from 26 
S.W.G. mild steel 8.84 were found to overcome 
the trouble, corrosion resistance being achieved 
by aluminium spraying after all flanges and 
bosses had been attached. The gauge was later 
increased to. 24 S.W.G. 

As it is generally accepted that stainless steel 
has a higher fatigue resistance than mild steel 
at the temperature here encountered (200 deg. 
Cent. approximately), it would be reasonable to 
expect the stainless steel to have the longer life, 
and, in the opinion of the Lucas metallurgists, 
the explanation of the phenomenon may lie in 
the relatively higher internal damping capacity 


of the mild steel having an effect at the high 
frequencies encountered. Failures at the 
stitch-welded and brazed joints between the 
interconnectors and the casings were also met 
with when stainless steel was used. These 
failures ceased on changing to mild steel. 

Fatigue cracks also occurred around emboss- 
ments for the flamo-tube fixing screw bosses on 
stainless casings (Fig. 6), and one instance 
occurred with mild steel, but modification of 
the press tools to give a smooth change in 
section effected a cure. 

In Fig. 7 are shown two instances of fatigue 
of the flame-tube wall around the stub pipes 
on the W.2.B/23 unit caused by heating of the 
flame tube with consequent lowering of the 
yield point of the material leading to early 
fatigue. Improved cooling of the flame-tube 
wall and an increase in gauge overcame this 
type of failure. The illustration also depicts 
the frettage that can occur between the flame 
tube and its mating components at each end. 
Close fits and more rigid construction minimise 
this trouble. 

Another interesting failure—fretting of flame- 
tube locating pins on early engines—is shown 
in Fig. 8. The pins were subject to severe 
fretting, in some cases being nearly worn through 
when made of nickel-plated mild steel. Hard 
chrome plating of the portion in contact 
with the flame tube and an _ increase of 
the bearing surface made a_ considerable 
improvement. 

Failures first experienced on the colander 
assembly of early engines were fatigue cracks 
between the primary air admittance holes on 
the hemispherical member (Fig. 9). The gauge 
was increased from 21 to 168.W.G., and spacing 
between holes increased. These changes over- 
came this particular trouble. 

This article would be incomplete without some 
mention of the excellent results obtained by the 
close collaboration which exists between the 
design and production sides of the works and 
the combustion research laboratories described 
in the previous article of this series. The results 
of research into fuel and combustion problems 
undertaken there are quickly incorporated into 
new or improved designs of combustion systems, 
while conversely any changes in design neces- 
sitated by the adoption of improved manu- 
facturing technique can quickly be brought 
into effect in the manufacturing shops. 











The Grid and Its Development’ 


By J. ANDREW LEE, M.I1.E.E. 


Sas Central Electricity Board was set up 
in 1927, and it was faced with a programme 
which was to be completed in ten years. 
The programme comprised approximately 2600 
miles of 132-kV overhead transmission lines, 
and 31 miles of 132-kV cables, as well as lower- 
voltage lines and cables, all with associated 
substations containing transformers, switchgear, 
metering, protective equipment and ancillary 
apparatus. A considerable amount. of civil engi- 
neering and building work was also required. 
In those days there were fewer obstacles 
to overcome than there are at present. Way- 
leave difficulties certainly existed, but there 
were fewer authorities who had a right, or 
thought they had a right to be consulted. 
Aviation had not reached the pitch to which 
war brought it, and consequently there were 
fewer aerodromes to be avoided. Supplies of 
steel and other materials required for overhead 
lines and for plant and equipment were readily 
available, and deliveries were rapid compared 
with those now obtained. Labour, both 
skilled and unskilled, was available to the extent 
required, whereas at the present time there 
is a shortage, particularly of unskilled labour. 
The Board was ableto complete the original pro- 
gramme by 1933 in about half the time allowed. 
Progress was slow during the first years, only 
58 miles of line having been erected up to the 
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end of 1929. That, however, was only to be 
expected, having regard to the preliminary and 
experimental work involved. The two succeed- 
ing years saw a marked upward trend, while 
during 1931 and 1932 approximately 1300 miles 
of 132-kV lines were erected and commissioned. 
From 1933 to 1938 construction work slowed 
down, but during 1938 and 1939, with the 
prospect of war facing us, the rate of construc- 
tion once again increased, and between 1940 
and 1942 a further 535 miles were erected. 

The original grid was designed to deal with 
normal industrial and domestic demands, but 
the advent of war brought about some changes. 


WaR-TIME DIFFICULTIES 


In the first place industry, and consequently 
load centres, moved largely from East to West, 
and rapid construction of approximately 364 
miles of 132-kV overhead lines, with associated 
substations and their equipment, had to be 
undertaken. Some of the lines were con- 
nected through substations to wartime fac- 
tories, but the major portion of the work was 
required to meet increasing loads on supply 
undertakings. 

The major difficulty encountered during the 
war was the supply of certain materials. 
Aluminium was required for aeroplane con- 
struction and for many munitions purposes, 
and the supply was insufficient to meet the 
demand for overhead line conductors. As 
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a result it became necessary to use cadmium- 


copper, but as cadmium was in very short 
supply in this country and was. needed for other 
essential requirements, 850 miles of cadmium. 
copper conductor had to be obtained from th: 
United States. Two types of joint have been 
used on that conductor, the cone type and the 
rolled type. Both have proved satisfactory 
so far, and should continue to be satisfactory, 
as a homogeneous conductor does not preseni 
the same jointing problem as a bimetal cor 

ductor such as steel-cored aluminium, 

The changes to which I have referred wer: 
only changes in the source of supply of material. 
and were purely temporary. There have been 
changes in the design of towers and overhead 
line construction since the grid was firs! 
erected, but these were dealt with in Mr. 
Nicholls’s paper,t which was read at a Trans- 
mission Section meeting last session. I would 
however, mention one of them. Mr. Nicholl: 
referred to vibration troubles which had occurre: 
on 0-175 square inch s.c.a. conductors wher 
strung to a maximum working tension of 3450 I} 
at 40 deg. Fah. in still air, and to the beneficia! 
effect of Stockbridge dampers. An examination 
of conductors strung to that tension is now being 
made, and so far it seems that the application 
of dampers has indeed prevented further 
strand breakages. If that early indication 
is confirmed throughout the country it may 
result in a reversion to the 3450 lb stringing 
tension instead of the 2560 1b tension now 
employed and on which vibration has also 
occurred. The greater tension would enable 
tower heights to be reduced by something 
like 5ft. 

The corrosion of aluminium conductors, 
also referred to by Mr. Nicholls, has called 
for attention. Industrial conditions have 
caused considerable corrosion in some areas, 
whilst corrosion from salt-laden atmosphere 
along the South Coast is showing marked 
signs of spreading. In Cornwall this trouble 
has existed for some years, and it reached a 
stage when many miles of s.c.a. conductor 
had to be replaced. Investigations have 
been made into the possibility of carrying out 
accelerated life tests, but it has not been found 
possible by this means to simulate and intensify 
all the conditions to which a conductor is 
subjected in the field. There is urgent need 
of research on this point. 

With the cessation of hostilities the flow of 
industry reversed, and the load began to build 
up in the Eastern half of the country. It was 
evident not only that we could expect to return 
to pre-war demands, but also that there would 
be considerable expansion and increase in 
demands. At the present time approximately 
67 miles of additional 132-kV overhead lines 
are under construction and contracts have 
been placed for a further 23 miles. Still further 
overhead line construction is in view, and many 
more miles will be required in the next year or 
two. 


TRANSMISSION AT 264 KV 


With a view to meeting the additional require - 
ments, considerable thought has been given 
to the best method to be adopted. The ques- 
tion of extending the 132-kV grid was tho- 
roughly examined, that being the most natural 
course to take, as it would not introduce 
any material changes in overhead line or plant 
design. It was felt, however, that that could 
only be regarded as a relatively short-term 
policy, and that the time had come when a 
long-term view should be taken. It has 
therefore been decided that a length of 
264-kV overhead line should be erected experi- 
mentally, but for the time being operated at 
132 kV. That will not give all the requisite 
information from an electrical point of view, 
but it will clarify questions of mechanical 
design, which are equally, if not more, important. 
Voltages of 264 kV and higher have been 
in use in some other countries, and it would 
be a simple matter to adopt blindly one of 
their designs of overhead line construction. 
Other countries, have, however, to face con- 





{ Nicholls, W. J.: “Recent Progress in the Design 
of the High-Voltage Overhead Lines of the British 
Grid System.’’ Journal I.H.E., 1946, 93, Part TI, 
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ditions such as climate and topography that 
are very different from our own, and it would be 
unwise to take their experience without ques- 
tion. On the original German 220-kV and 
380-kV lines a hollow segmental copper conduc- 
tor was used. In America, on the Boulder Dam 
scheme the same type was adopted. During 
the war, in France and Germany, steel-cored 
aluminium was adopted and experimental 
work carried out for projected 400-kV schemes 
with two, three or four conductors per phase, 
and spacers at intervals in the span. From 
experiments in this country it would seem that 
to minimise corona losses the arrangement of 
two 8.c.a. conductors per phase, each of the 
same cross-section and make-up as the present 
132-kV grid conductor, will give the best 
results. The exact spacing between the two 
conductors constituting a phase has, however, 
yet to be determined. The use of the existing 
type of 132-kV s.c.a. conductor offers advan- 
tages over a single conductor of larger diameter 
in manufacture, drum lengths obtainable and 
transport, while the dual conductor per phase 
will result in appreciably lower surge impedance. 

A further point which requires consideration 
is the relative positions of the two conductors. 
If they are too close there is the certainty 
that ice formation will link them, whether 
they are arranged vertically or horizontally 
one to the other. With too wide spacing, 
corona losses will increase, and it is necessary 
to arrive at a spacing which will provide a 
satisfactory compromise. 

The experimental line which will be erected 
will be a single-circuit line with flat spacing 
of conductors and with double earth-wires 
for a mile from each of the terminal substations, 
single earth-wire being used on the remainder 
of the route. Insulator strings will be made 
up of 20 dises of the anti-fog type, and it may 
be that both arcing rings and horns will be 
found to be unnecessary. The normal span 
length will be of the order of 1200ft. The 
towers will be designed to meet the factors of 
safety required by the Electricity Commis- 
sioners’ Regulations, and, as with the 132-kV 
towers, the design will be submitted to an 
architect for an opinion from the esthetic 
point of view. 

If the experimental line proves satisfactory 
and economic and load development requires 
it, a system of 264-kV transmission will probably 
develop as a supergrid, forming the backbone 
of the existing 132-kV system and connected 
to it at selected points throughout the country. 
At the moment 264-kV cables have not been 
closely considered, although they will un- 
doubtedly be required at a later date, and I 
have reason to believe that the cable-making 
industry will be able to meet requirements. 





Marathon Dam-Souli Springs 
Scheme, Greece 


MARATHON Dam, two views of which are 
reproduced in accompanying engravings, was 
constructed by the Ulen Water Company, 
between 1927 and 1931, to give Athens a 
normal water supply of 1,500,000 cubic metres 
per month. The Ulen Water Company is 
now a Greek corporation, but at the time of 
building the dam was an American company. 
Owing to drought during the war years and 
reckless use of the water by the German occupy- 
ing forces, the water level behind the dam 





SOULI SPRINGS 


was dangerously low in 1944, and, in fact, 
as one of our engravings indicate, was dan- 
gerously near drying up altogether. Athenians 
were allowed but 500,000 cubic metres a month, 
water being turned on every other day for three 
hours only. 

It is, therefore, of interest to learn from brief 
particulars supplied by U.N.R.R.A. that a 
scheme is in operation for supplementing the 
flow from the Marathon reservoir. This scheme 
is anticipated to increase the amount of water 
available to Athens and Piraeus by 500,000 
to 600,000 cubic metres per month. Briefly, 
the scheme consists of connecting Souli Springs 
and Marathon Dam, a distance of some 14 





km, by a pipe-line. Since Souli Springs are 


about 160 metres lower than the level of the 
reservoir pumping is necessary, and is to be 
done by four electrically driven pumps, sup- 
plied by a new high tension transmission line, 
also 14 km long. Souli Springs, somewhat 
insignificant looking in the photograph repro- 
duced above, are 20ft long and 12ft wide. 
The scheme was initiated by the Greek Govern- 
ment; U.N.R.R.A. has supplied the material 
and the Ulen Water Company has supervised 
the constructional work. 

The pipe line consists of 200 24in pipes, 
each 12 metres long and weighing 800 kg, 
imported from the United States. The 
electrical transmission line works at 22,000 
volts; here, again, the posts, pylons, and wire 
were brought from America. It is understood 
however, that the electrical equipment, includ- 
ing the pump motors, was made in England 
and bought out of the British contribution to 
U.N.R.R.A. No further details are available 
at the time of going to press. 








L.M.S. BLETCHLEY-BEDFORD LinE. —The 
centenary occurs on November 17th, 1946, of the 
first railway to serve Bedford, the 16-mile link with 
Bletchley, on the main line from Euston to the 
Midlands and North. Although it now forms an 
integral part of the 77 miles L.M.S. cross-country 
route linking Oxford and Cambridge, the original 
line between Bedford and Bletchley was promoted 
and built purely as a local branch connecting Bed. 
ford with what was then the nearest main line 
railway. The line was promoted under the title 
of the Bedford Railway Company, which was 
incorporated in 1845, with a share capital of 
£125,000, and loan powers for a further £41,650. 
This initial capital was insufficient, however, as the 
cost of the line is reputed to have been about 
£264,000. Although the Bedford Railway Company 
was nominally a separate entity, the London and 
Birmingham Railway Company was closely inter- 
ested in the proposal, and arrangements were made 
before the openimg for the latter company to work 
the Bedford line as one of its branches. This 
arrangement later passed to the London and North- 
Western Railway Company. The original passenger 
terminus of the Bletchley line at Bedford faced in 
the wrong direction—roughly at right angles to the 
present line—for through running to Cambridge ; 
hence the provision of what is now known as St. 
John’s passenger station, on the present site. Com- 
pletion of the railway eastwards from Bedford to 
Cambridge in 1862 made through communication 
available between Oxford and Cambridge. An 
unusual feature of the railway lay-out at Bedford 
(St. John’s) is the arrangement whereby the line 
from Bletchley crosses that from Bedford to 
Hitchin at right angles and on the level, a short 
distance west of St. John’s passenger station. There 
are only a few examples in this country of one 
passenger railway crossing another in this manner, 
although the arrangement is not uncommon in the 
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PAPER 


As from to-day the Ministry of Supply has 
released to the Trade, Technical and Periodical 
Press an additional allocation of paper. As 
a result of this it will be possible from 
to-day to satisfy all the requests we now 
hold for Subscriptions, and so far as we can 
foresee ali future demands. It will, however, 
assist us if would-be readers will send their 
Subscription orders to us or order their copies 
through their Newsagents as soon as possible. 








NEW SOUTHERN LOCOMOTIVES 


DESPITE enormous increases in power 
output and great improvements in running 
economy, the reciprocating steam locomotive 
of to-day is still built essentially to the general 
lines of design laid down by the Stephensons 
and other early workers. Many attempts have 
been made in the past to depart from that 
basic design, but rarely with anything better 
than ephemeral success. Even Mr. Bulleid’s 





new engines on the Southern Railway, 
revolutionary though they are in certain 
respects, such as the enclosure of working 
parts in the “‘ Merchant Navy ”’ class, still 
retain the conventional arrangement intact. 
But if the requirements for an efficient 
modern locomotive as laid down by him in 
his Presidential Address to the Institution of 
Mechanical Engineers on Friday, October 
18th, reproduced in abstract in this issue, are 
to be fully met, something more considerable 
in the development or adaptation of the 
existing conventional design seems now to be 
called for. 

No existing steam locomotive, with the 
possible exception of the ‘ Garratt,’’ would 
be equally at home drawing fast passenger 
trains of 480 tons at speeds up to 90 m.p.h. 
and goods and mineral trains up to 1200 tons 
in weight at lower speeds. Yet that ability is 
placed high in the list of Mr. Bulleid’s 
desiderata. Further, the locomotive is to be 
capable of running over the majority of the 
company’s lines, is to cause minimum wear 
and tear to the track, and is to be equally 
happy running in either direction. When it is 
further added that he called for an engine 
that would be ready for service at short 
notice, almost continuously available, and 
able to run 100,000 miles between overhauls, 
‘“‘ with little or no attention at the running 
sheds,”’ it will be seen that he was asking for 
a very considerable advance in locomotive 
practice. In the design of such an engine— 
and Mr. Bulleid revealed in his Address that 
the Southern Railway has five now under con- 
struction which “it is hoped will satisfy the 
desiderata’’—it is clear enough that a 
number of features unusual in themselves or 
unusual in combination must have been 
included. The first problem to be solved—a 
large one in itself—is the design of a boiler 
free from the all-too-prevalent stay and tube 
troubles. That is a matter closely linked up 
with the supply to the boiler of suitable 
water, a problem Mr. Bulleid intends to solve 
not by wholesale softening of water supplies 
over the whole system, but by including on 
the locomotive itself feed-water treatment 
plant. Feed-water heating by exhaust 
steam, too, is to be adopted, to enhance 
running economy and to improve the distance 
that can be run before refuelling and rewater- 
ing becomes essential. There is no doubt 
that all moving parts will be enclosed and 
continuously lubricated, for in no other way 
could freedom from attention at the running 
sheds between overhauls be ensured. No 
doubt, experience with the “ Merchant 
Navy” class has already proved that con- 
siderable economies can be realised by such 
enclosure. The inclusion amongst the de- 
siderata of axleboxes with roller bearings also 
goes to prove that such boxes have proved 
successful on his other designs. From the 
very brief particulars of these new 
locomotives that Mr. Bulleid gave in 
his Address, it is thus clear that the design 
departs very considerably from the conven- 
tional. The fact, for instance, that the loco- 
motive is carried on two six-wheeled bogies, 
the middle axle of each of which is driven by a 
three-cylinder single-expansion engine, indi- 
cates that in part the new design is 
based upon electric traction practice. No 
reference is made to the valve gear to be 
employed, though it may be hazarded as 
probable that it will be similar to that of the 


’ 


“Merchant Navy ”’ class. 
compartment at each end, the engine will 
have the appearance of an electric rather 
than a steam locomotive, as a diagram 
thrown on the screen during the Address 
clearly showed. 

In the last few years Mr. Bulleid 
has shown himself able to depart more 
and more boldly from strict conven- 
tionality in steam locomotive design by 
formulating clearly the objects he ha: 
desired to achieve and by drawing wherever 
necessary upon tried practice in locomotive 
work overseas or in related engineering 
mechanisms. Unquestionably in combining 
some of the virtues of steam and electric 
locomotives, the new engines now under con- 
struction will be among the most interesting 
to engineers ever built in this country. Their 
completion and the presentation of facts and 
figures about their performance in service 
will be awaited with very keen anticipation. 


Air and Oil Filtration 

MECHANICAL engineers are now paying 
more and much needed attention to the 
filtering of air and oil and, as invariably 
happens, the drastic test of war has stimu- 
lated inventive activity. How drastic the 
test has been in respect of the harmful 
effects of foreign inclusions in air and oil 
was well emphasised in the paper read on 
October 17th by Mr. C. Vokes, before 
the Diesel Engine Users Association. It 
does look as if the scientific’side of filtration 
is now receiving that wider attention which 
it deserves, though in the past much valuable 
work was done by Hele Shaw and others in 
order that the filtration of fluids could be 
put on a scientific basis. Mr. Vokes dealt, 
in his paper, almost exclusively with the 
oil engine, and it is certainly high time that 
users of this engine should have some accurate 
knowledge of what is involved in keeping 
down wear. Air is, of course, a major ingre- 
dient and we have to realise that the weight 
of air required for combustion and for 
scavenge is, depending on the type of engine, 
from 25 to 50 times the weight of the fuel 
injected. It thus behoves us to make sure 
that we do not damage the engine by extra- 
neous matter inhaled with the air. There 
is no such thing in nature as absolutely 
clean air, but the degree of pollution varies 
with every site and Mr. Vokes gave some 
startling and authentic examples of almost 
immediate destruction due to abrasive 
material sucked into the engine. One has 
only to visualise a sand storm or a dust 
storm to realise what can happen to an 
internal combustion engine which is devoid 
of adequate means of protection. 

Setting aside the aviation engine and the 
automobile engine, it appears that the user 
of a stationary engine has two main choices. 
He must either provide equipment which is 
virtually an engine accessory or he must 
condition the air before it enters the engine- 
room. In both cases, the dust content of the 
air should be reduced by filtration to a 
level which renders it harmless from the 
point of view of engine wear. All engineers 
will welcome the news that efforts are being 
made to establish standards not only in 
respect of the construction of air filters, 
but in respect also of their nominal per- 
formance. It is to be hoped that the nomen- 





clature adopted will not be so academic as to 
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lie beyond the comprehension of the practical 
man. Air conditioning is already an important 
technical industry. As such, it is necessarily 
connected with the design of those spaces 
on which it confers benefits not otherwise 
obtained. In the case of a power station 
equipped with internal combustion engines, 
the design of the building must receive more 
attention than hitherto, and it appears to 
us that there is something to be said for 
the method of sealing the engine-room and 
delivering into it, through an _ external 
filter chamber, the clean air necessary for 
combustion and scavenging. There was a 
professor of electrical engineering who used 
to define the orders of cleanliness as domestic 
cleanliness, chemical cleanliness, and elec- 
trical cleanliness. Those who frequent the 
alleyways behind switchboards and who 
have to clean the windings and brushgear 
of electric generators know well enough the 
difficulty usually experienced in keeping 
these places free from dust. Dust is also 
the enemy of bus-bars and circuit breakers, 
and Mr. Vokes has shown that we must 
not only keep dirt out of the engines, but 
off the electrical apparatus and everything 
else in the engine room. That is a con- 
sideration which presses much harder on 
the stationary power plant than on the marine 
installation. The marine engineer has, 
it is true, problems of his own, but excessive 
dust is not one of them. He can, moreover, 
enclose and force-ventilate his engine-room 
with comparative ease, having no serious 
roof, window and door problems. On the 
filtration of oil, Mr. Vokes had much to 
say, some of his conclusions being doubtless 
controversial. For example, there are those 
who will not agree with him in his remarks 
on the by-pass system. It is all to the good, 
however, that the various methods of oil 
filtration should be thoroughly discussed and 
it is clearly Mr. Vokes’ hope that all who 
can offer useful suggestions will do so. We 
note that he touches on the question of the 
heavy-duty or detergent lubricating oils, 
though he does not lay down any specific 
proposals as to how they are to be filtered. 
This is a matter which certainly calls (as 
does dirty oil) for clarification, and Mr. 
Vokes has performed a most useful service 
in raising the subject. He quoted a case 
in which a 500 h.p. engine running on one 
of these new oils produced 11-3 grammes of 
dry solids every hour. 

It is not to be doubted that the highest 
importance attaches to the maintenance of 
cleanliness in all aspects of engine operation, 
whether they relate to the condition of the 
air, the fuel oil, the lubricating oil, or the 
cooling water. In these days of high labour 
cost and when skilled personnel is in short 
supply, the engine user must do all he can 
to minimise maintenance cost. One way 
of so doing is to raise the standard of clean- 
liness and in a broad sense this is indeed 
the function of filtration. There was once 
a power station engineer who hung up in 
his engine-room the following lines from 
Rudyard Kipling’s ‘ The ’Eathen ”’ : 

** All along o’ dirtiness, all along o’ mess, 

All along o’ doin’ things rather-more-or-less, 
All along of abby-nay, kul, an hazar-ho, 
Mind you keep your rifle an’ yourself jus’ so!” 

That is a valuable and easily apprehended 

maxim on engine (and engine-room) cleanli- 


ness, 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





ADVERTISEMENTS 


Str,—May one, professionally engaged in 
technical publicity for well over twenty years, 
say that the welcome correspondence on adver- 
tising seems to him to have elicited the true 
facts ? 

Mr. Hockley’s letter of October 7th sums the 
matter up pretty well, but it should not be 
thought that the man professionally qualified 
both in engineering and in advertising is merely 
an ideal for the future. In an advertising 
agency which specialises exclusively on tech- 
nical advertising, he has been indispensable for 
far too many years to have now either need or 
wish to excuse his work with a plea of “ grow- 
ing pains.” 

BERTRAM WARD. 

London, October 21st. 


REMUNERATION OF ENGINEERS 


Srtr,—I have read the recent letters dealing 
with the remuneration of engineers with very 


great interest, but I feel I cannot allow 
“G.I, Mech. E.’s”” views to pass without 
comment. 


I feel that “G.I. Mech. E.” is apparently 
barking up the wrong tree. The professional 
institutions have never, and I hope never will, 
set themselves up as champions of minimum 
salaries for their members. In any case, it 
would be useless for them to do so, with so 
many varied grades of engineering qualifica- 
tions, and without in any way decrying the 
efforts of the A.E.S.D., experience there shows 
how easily a minimum can become almost a 
maximum. 

I admit that I am frequently appalled at the 
absurdly low scales of salary often advertised 
for qualified engineers, but these are not the 
fault of the institutions, nor wholly the result 
of employers’ shortsightedness, but largely to 
the continued acceptance of such posts by 
engineers. 

Members of institutions and all other qualified 
engineers must realise that individual attain- 
ment and effort are the chief keys to worth- 
while advancement. The A.E.S.D. will, I am 
sure, be the first to concede this fact. Do not 
let us make the mistake of thinking that mere 
qualification alone for, say, A.M.I. Mech. E. 
automatically confers the honour of £500 per 
annum on all recipients. Such qualification is 
only one step on the technical side, and one 
must not forget the vast practical and theo- 
retical knowledge—not covered by examina- 
tions—that must be in the mental store of any 
fully trained engineer. 

One hears frequently of engineers who con- 
sider themselves poorly paid, but surely the 
remedy is in their own hands. If they are sure 
of their capabilities, why do they not present 
their ultimatums? That may sound blunt, 
but is not the reason that they content them- 
selves to remain in. poorly paid posts due so 
often to personal problems, such as lack of 
housing, &c., preventing them from making a 
move ? One cannot blame this on the em- 
ployers, but it does explain much of the pre- 
valent frustration. Further, any qualified engi- 
neer who accepts a new post at a salary less 
than he considers he is worth does so of his own 
volition, and though the employer may be 
blamed for advertising such a low salary, the 
employee is equally to blame for accepting it. 

Finally, I fail to understand “G.I. Mech. E.’s” 
final remarks that without a recognised salary 
scale for engineers our engineering achieve- 
ments compared with those in other countries 
will suffer. As long as there are engineering 








problems to be settled, this country will con- 
tinue to produce engineers to cope with them. 
This country has always been very high up the 
scale of engineering achievements, and there are 
many firms prepared to pay almost any pre- 
mium for highly skilled men, both practical and 


theoretical. All engineers must, however, 
remember that the term “highly skilled” 
covers far more than the passing of one examina- 
tion, followed by a period of sitting back and 
waiting for showers of lucrative offers. 

All the opportunities are there. It is up to 
the engineers so to qualify themselves to grasp 
them that, by the excellence of their individual 
training, they may command their just recogni- 
tion, both nationally and internationally. 

D. S. CLARE. 

Westcliff-on-Sea, Essex, October 21st. 


THE CHANNEL TUNNEL 


Srr,—I have only just come across Mr. 
Hammond’s letter on the Channel Tunnel in 
your number of August 30th. 

Mr. Hammond cites as an objection to, the 
construction of the tunnel its possible effect on 
neighbouring ports. How many new things 
should we ever have had if their effect on the 
old things were held to be a cogent argument ? 
Is this, in fact, not very largely the trouble 
to-day, particularly in such small aids as the 
ever sharp razor blade, everlasting match, and 
air transport—to name the first that come into 
my mind ? 

As to Mr. Hammond’s support of the 
military objection, the world has almost 
literally been rocked by nuclear fission, and 
here we have supported an opinion given in 
1882! Would not Mr. Hammond consider 
that a rather bolder outlook was required 
to-day ? 

K. C. Savory. 

Great Shelford, Cambs, October 26th. 
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Locomotive Engineering and the Chief 
Mechanical Engineer’ 


BULLEID, M.I. Mech. E. 


No. II—{Continued from page 376, October 25th) 


By OQ. V.-S, 
A NEw CONCEPTION OF THE STEAM 
LOCOMOTIVE 


practice of letting the boiler cool and relight- 
ing it at short intervals was not only wasteful 


UCH thoughts caused us to question] of fuel, but actually harmful to the boiler. 


accepted ideas and forced us to investi- 
gate the locomotive as regards (1) design, 


(2) use, and (3) servicing. 
The very age of the 


steam locomotive 


Before the recent war the general lines on 
which the problem should be attacked had 
become clear. 

The whole of the water used by the loco- 


This would also enable engines to be moved 
under their own steam to a suitable road 
outside the actual building for lighting up 
the fire. Washing out the boilers would have 
to be made a much easier job, and more 
attention be given to the lay-out of the 
pressure mains in the sheds. 

Hand firing of large coal would have to 
give place gradually to firimg by mechanic»! 
stoker, to relieve the fireman of the manua! 


supply of fuel to be made available, to 
obviate limitation on steam production 
which the physical capacity of the fireman 
imposes and so allow greater power to be 
developed by the locomotives. 

The locomotives ought to incorporate 








FIG, 1—OUTSIDE MOTION SHOWING ACCUMULATION 


OF DIRT 


has acted against its further development, 
for its bad features have come to be accepted 
as inherent and inevitable. It is these bad 
features which enable other forms of trac- 
tion to compete with it, and consequently 
such features must be eliminated if the 
steam locomotive is to survive. 

Our investigations soon satisfied us that 
that there was room for improvement 
under all three heads. Some of the direc- 
tions in which these can be effected are 
as follows :— 

(1) The locomotive boiler, whilst a won- 
derful evaporator of water, is troublesome 
to maintain. The origin of the trouble lies 
in the water used. The scale deposited is the 
chief cause for which the locomotives are 
taken out of service, as the boilers require 
washing out about once in every ten days. 
Apart from the other difficulties, this scale 
and dirt prejudice the use of feed water 
heating, owing to the difficulty of keeping 
the equipment clean. 

(2) The use of coal, especially inferior 
grades, also causes loss of service. 

(3) As the mechanical parts cannot be 
relied upon to run from one general over- 
haul to the next, they have to be examined 
after relatively short mileages. 

(4) The preparation of the locomotive for 
service is difficult and takes too long. 

(5) The locomotives ought to be more 
convenient and comfortable, cleaner, and 
less fatiguing to drive. Fig. 1 illustrates the 
accumulated grime on outside motion, as 
contrasted with the cleanliness of the 
enclosed drive of the “‘ Merchant Navy ”’ loco- 
motives (Fig. 2). 

(6) The disposal of the locomotive after 
service also left much to be desired, and the 





* Institution of Mechanical Engineers, Presidential 


FiG. 2—INSIDE MOTI 


motives throughout the railway system would 
have to be treated; otherwise the benefits 
obtained from the treated water would be 
lost by the admixture of untreated water. 
The effect of corrosion on the firebox plates, 








FiG. 3—COPPER FIREBOX SHOWING CORROSION 


due to unsuitable feed water, is illustrated 
in Figs. 3 and 4. 

Boilers would have to be fitted with blow- 
down equipment. Hot water exchange 
plants would have to be generally used in 
conjunction with shed equipment so that the 
boilers of engines ready for service would be 
maintained in steam at about 125 lb per 


ON OF ‘*‘ MERCHANT NAVY *’ LOCOMOTIVE 


AFTER 100,000 MILES 


rocking and dump grates with hopper ash- 
pans, the former to keep the fire clean en 
route and the latter to facilitate the disposal 
of ash at the running shed. 

Improved coaling plants, watering equip- 
ment and ash-handling arrangements would 
have to be provided to expedite these 
operations. We even looked forward to the 
locomotives being refuelled during station 
stops. 

Oil fuel has many advantages, such as 
greater convenience, the longer distances 
that can be run without refuelling and, above 
all, the absence of sparks, cinders, ash and 
smoke. In consequence of the drop in coal 
production, 1217 of the railway companies’ 


locomotives are to be converted to oil 
burning as quickly as possible. 
Much greater mileages per day were 


required from the locomotive, and this means 
a marked reduction in the time lost in pre- 
paring them, taking fuel and water, cleaning 
fires, dealing with ashes, &c. 

The preparation of the engines, including 
oiling, ought to be transferred to shed staff 
specially trained for such duties, so that the 
fullest use might be made of the enginemen 
to drive trains. 

When we came to consider the design of 
the locomotives, we found there was room for 
development in the boiler and in the rest of 
the machine if we were to improve it as 
regards reliability, availability and efficiency. 
The ‘‘ Merchant Navy ” class locomotives, 
the first to be built after these investigations 
were begun, introduced certain innovations 
into English practice. 

A large amount of research work had to be 
done on weld radiography, on the stresses set 
up in welding, their removal or reduction to 
acceptable limits, which had to be deter- 








Address, October 18th, 1946. 


square inch. 


mined, and on the training and classification 


labour entailed, to enable a wider source of 
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of welders before the further developments 
incorporated in the boilers, frames, &c., of the 
“West Country” engines could be per- 
mitted. As an example of the change in 
materials and methods of construction, 
Figs. 5 and 6 show the inner fireboxes of the 
“(J.1” class (copper) and the ‘ West 
Country ”’ class (steel) respectively. 

The satisfactory performance of the latter 
engines in service confirms the soundness of 
the arguments on which the changes were 
made. 

rhese engines are to be regarded not as 
final designs, but rather as stages in loco- 
motive development. 

A wide range of research work is in hand. 
The more interesting investigations are those 
being carried out into— 


(a) New modes of stay-to-plate fixing 
with the objects of speed and economy in 
manufacture and longer life in service 
by prevention of seepage and plate 
cracking. 

(6) Photo-elastic stress surveys of axles, 
with special reference to the use of internal 
fillets as a means of reducing bearing 
pressure by extending the bearing surface 
to the full width of the journal. 

(c) The effect of heat input and mech- 
anical restraint upon welds in heat- 
sensitive steels, with the object of elimi- 
nating tyre slip in tyres applied by 
shrinking-on only and without fastenings 
of any of the known designs. 


Ingenuity and expertness in locomotive 
design has become of even greater importance 
to-day because of the great increases in 
costs of manufacture, operation and main- 
tenance, following the increases in wages 
and cost of material of construction 
and fuel which have taken place in recent 
years. 

The increase in manufacturing wages rates 
is at least 65 per cent, and if we are cautious 
and think that the working week may be 
reduced to forty hours without loss of earn- 
ings, then the increase we shall encounter 
will be 94 per cent. 


and methods, or an increase in equipment, to 
compensate for the loss of output. 


WORKSHOP STAFFING 


We are faced in our workshops with a 
position requiring revolutionary changes in 
methods, approach and outlook. In spite of 
the obvious difficulties, the quality of our 
mechanical engineers will enable them to be 
overcome. 

The time has come when the training of 
apprentices has to be given more attention. 
Apprentice craft schools are showing their 
worth. The instruction of the apprentice 
must not limit itself to a knowledge of the 
craft for which he is intended, but must aim 





FiG. 4—ENLARGED VIEW SHOWING CORROSION 
OF FIREBOX 


at developing in him an appreciation of what 
is required in other crafts. 

We have to see that the craftsmen not 
only know their craft, but are also trained to 
be a credit to it. We must in fact make the 
men craft conscious and imbue them with a 
proper sense of their dignity. We must 
cultivate that pride in doing a good job 
which brings with it the elimination of wasted 
time and materials. 





Materials of construction, have increased in 


The ideal of the mechanical engineer in 


shortage of work must be eliminated. Expe- 
rience shows that this can be achieved by 
arranging for the output of the works to be 
programmed ahead over as long a period as 
possible and taking care to see that the pro- 
gramme is known and understood by the 
workmen. Proper development of the works 
production committees will also be found 
helpful. 

The men must be given opportunities to 
obtain a better understanding of workshop 
costs, machine costs, &c., in order to learn 
the disastrous effects of idle time and of the 
misuse of skilled and even unskilled labour. 
Proposals are before us for the better training 
of foremen in many aspects of management, 
and with the increasing complexity of 
Governmental requirements there is a real 
need for such instruction. The need for 
highly skilled designers and draughtsmen is 
obvious and here, too, more thought and care 
must be given to their training. 

The managers and their assistants appre- 
ciate that they must take every advantage 
of improvements in manufacturing equip- 
ment and processes, and in organising pro- 
gressive production ; the demands on these 
hard-pressed members of the staff are for 
ever growing. 


LOcoMOTIVE Costs 


In the case of the locomotive the cost that 
matters is the cost per loaded train mile. 
The principal items of cost for constructing, 
maintaining and operating steam locomotives 
are interest on capital, provision for renewal, 
repairs, operating wages (drivers and fire- 
men), fuel and water. 

The attainment of greater availability by 
development in design, by improved shed 
equipment and by the better operating 
methods made possible thereby would :— 


(a) Reduce interest on capital by spread- 
ing the charge over a greater number of 
loaded train-miles. 

(6) Reduce the provision necessary for 
renewal for the same reason, locomotives 





being withdrawn from service only because 























Fic. 5—-NEW COPPER FIREBOX SHOWING DOUBLE THICKNESS OF 
EXPOSING EDGES TO ACTION OF FLAMES 


PLATE, 





industry is that of high weekly earnings for 
the men with a low labour cost per item pro- 
duced. This involves the appreciation by the 
craftsmen of the dignity of labour and a 
reluctance to use their labour in work which 
can be done by machine. 

Limitation of output arising from fear of 


cost by 70 per cent, and when the effect of 
shorter working hours is felt the increase 
may well reach 100 per cent above pre-war 
levels. The fortnight’s holiday with pay 
represents a loss of output of 4 per cent, and, 
in plants working day, and night shifts, will 
require improved manufacturing organisation 





Fic. 6—INNER STEEL FIREBOX OF ‘‘WEST COUNTRY” 


CLASS LOCOMOTIVES 


of obsolescence and not because of non- 
repairable wear and tear. 

(c) Reduce repairs by the use of mate- 
rials giving longer service life, by improved 
manufacturing processes, by producing 
methods to reduce the cost of the work by 
reduction in waste of labour and materials, 
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by better organisation and, above all, by 
the elimination of running repairs by the 
methods already indicated. 
(d) Reduce the incidence of operating 
wages by increasing the available capacity 
for loaded train-miles per driver’s hour. 
(e) Reduce fuel and water cost, both by 
increasing the loaded train-miles between 
each occasion of lighting up and disposal, 
and also by reducing the standing time for 
servicing the engine. 
(f) Reduce the cost of maintenance by 
reorganisation and re-equipment of the 
depots to meet the revised needs. 

It may be remarked in this connection that 
when considering alternative forms of power 
the increased interest and renewal charges 
due to the great increase in the first cost of 
the new rolling stock and the capital expendi- 
ture on fixed installations can only be met by 
reducing fuel and water costs and main- 
tenance expenditure, no saving in operating 
wages being possible as a general rule. 
CHARACTERISTICS OF AN EFFICIENT Loco- 
MOTIVE 


What sort of locomotive may we expect to 
see if it is to meet the majority of our future 
requirements ? It is reasonable to expect it 
to satisfy the following demands and to 
include the following new features. The 
locomotive should be built so as— 

(1) To be able to run over the majerity 
of the company’s lines. 

(2) To be capable of working all classes 
of trains up to speeds of 90 m.p.h. 

(3) To have its whole weight available 
for braking and the highest possible per- 
centage thereof for adhesion. 

(4) To be equally suitable for running in 
both directions without turning, with 
unobstructed look-out. 

(5) To be ready for service at short 
notice. 

(6) To be almost continuously available. 

(7) To be suitable for complete ““common 
use. 

(8) To run not less than 100,000 miles 
between general overhauls with little or no 
attention at the running sheds. 

(9) To cause minimum wear and-tear to 
the track. 

(10) To use substantially less fuel and 
water per draw-bar horsepower developed. 

It should incorporate :— 

(a) A boiler of new design from which 
stay and tube trouble has been eliminated. 

(6) High steam pressure to enable 
reduced cylinder dimensions to be used and 
new design of cylinders with small clearance 
volume. 

(c) Feed water treatment by equipment 
on the locomotive itself. 

(d) Feed water heating by exhaust 
steam. 

(e) All moving parts enclosed and con- 
tinuously lubricated ; all axleboxes with 
roller bearings. 

(f) Remote control with driving cabs at 
both ends. 

A new type of Southern engine has been 
designed, the construction of five of which has 
been authorised. The engine will incorporate 
the following features and, it is hoped, will 
satisfy the desiderata given above. 

The locomotive is carried on two six- 
wheeled bogies, the general design of which 
follows that of the bogies I designed for use 
under the company’s electric locomotives. 
These bogies have no centre pivot or bolster. 
The middle axle of each bogie is driven by a 
three-cylinder single-expansion engine. 

The engine develops a torque the uni- 
formity of which is comparable with that of 


has a higher speed range, and the unsprung 
weight is less. 

The capacity of the boiler has been made 
greater, relative to the cylinder horsepower, 
than in the case of any previous Southern 
locomotive. The cabs at the ends will give 
an improved look-out. 

The engines are intended for working fast 
passenger trains of 480 tons weight over the 
difficult Southern Railway main line, and 
goods and mineral trains of up to 1200 tons ; 
that is to say, something above the heaviest 
trains that would be required on the system. 
They carry sufficient fuel for 200 miles. 








An All-Metal Bus Body 


A NEW all-metal bus body has been deve- 
loped by Brush Coachwork, Ltd., of Lough- 
borough, wherein the use of timber for the 
attachment of panels, fittings, &c., has been 
almost entirely eliminated. This form of 
construction has not only effected an appreciable 
reduction in weight but lends itself to relatively 
quick and easy repair and replacement of 
any panels damaged when the bus is in service. 
Both single and double deck bus bodies can 
be constructed in the new form. During 
a recent visit to the maker’s works we had 
an opportunity to inspect in course of manu- 
facture a number of single deck vehicles for 
the Birmingham and Midland Motor Omnibus 
Company. 

In this design the body framing, formed 
by the main constructional members and the 
sheeting, is riveted together in the normal 
manner, with solid rivets to provide the 
necessary foundations. On this framework 
the exterior aluminium sheeting is ‘‘ pop- 
riveted’? to the pillars and rails. The main 
pillars of the body sides are of “‘H”’ hollow 
steel section, formed from a solid drawn tube 
into a symmetrical section with flanges on 
both the inner and the outer sides. The inner 
constructional sheets are riveted to the inner 
flanges and the exterior aluminium panels 
and alloy mouldings are pop riveted to the 
outer flanges. Cantrails, waist rails and seat 
rails are of drawn steel channel section, having 
the open edges inwardly turned to impart 
greater strength and to ensure that rivet holes are 
not too near the edge of the section. The cant- 
rails, seat rail angles, cribrails and truss plates 
run the full length of the body sides and brace 
the pillars. Waist rails and seat rails are 
set between the pillars, the waist rails being 
securely connected by gusset brackets, and the 
seat rails by truss plates and angles. A similar 
form of construction has been adopted for 
the ends and the partitions of the bodies. 

In the roof desiga special metal sections are 
used for the carlines and purlins, the carlines 
being secured rigidly to the cantrails by built- 
up metal brackets. When parcels racks are fitted 
an alloy casting is incorporated with the 
carline and the carline bracket to form a strong 
connection between the sides and the roof, 
at the same time giving adequate support for 
the rack. The exterior of the roof is of 18 
gauge aluminium sheets, pop riveted to the 
carlines, purlins and cantrails. 

For the floor framing the cross and longi- 
tudinal members are made from nickel steel 
and they are connected to the side pillars by 
forged steel brackets. The body is mounted 
on the vehicle chassis with bonded rubber 
units which permit the chassis to flex within 
limits, and serve both to damp out: small 


high frequency vibrations and to insulate 
the transmission of chassis noise to the 
body. 


It is stated that the method the firm has 
adopted to secure the exterior panels to the 
main members provides a skin which serves 
to increase the strength of the structure as 
a whole. 
outside panel system has much in its favour 
when compared with the other forms of con- 


at right angles to each 
these slides incorporates gauge block recesses 
and dial indicators for setting the workpiece 
to exact dimensions relatively to the grinding 
wheel. 


From the aspect of repair, the] a 
following the profile of a master drawing, 
made fifty times actual size. 


panels is a long, tedious process. The com. 
monly used woodscrews have a tendency to 
break paint and to loosen under vibration 
and when the timber shrinks the screws, after 
being embedded for some time, are liable 
to break off during removal. With pop 
riveting a rivet is rapidly and easily removed 
by drilling and new ones can be replaced sever! 
times without enlargement of the original ho!o, 
A tight joint between the panel and main 
member is ensured, as a rivet of this type pulls 
them together under a pressure of some 1000 |} 
during the setting action and the head forme. 
with this pressure prevents their working or 
loosening. 








An Optical Profile Grinding 
Machine 


THE “Modern” optical profile grinding 
machine illustrated in the accompanying en- 
graving is now being supplied in this country 
by Alfred Herbert, Ltd., of Coventry. It has 
been designed to combine the required mechani- 

















OPTICAL PROFILE GRINDING MACHINE 


cal movements with optical control to permit 
rapid 
by semi-skilled operators. 


and accurate grinding of profiles 


The grinding head of the machine consists 


of a number of slides and circular guides 
carrying a grinding wheel arranged to recipro- 
cate in either a vertical or an oblique plane. 
These slides can be set to various angles, with 
reference to accurate vernier type graduations, 
to permit the grinding of either forward or 
lateral relief on form tools. 
tables carry the slides so that they can be 
set for the grinding of compound angles on 
the horizontal plane. 
spindle is driven by an endless belt through an 
idler pulley and the wheel slide incorporates 
means of setting the length of the reciprocating 
stroke of the wheel in relation to. the work. 
This stroke length is adjustable up to a maxi- 
mum of 24;in. 


Trunnion turn- 


The grinding wheel 


The work table is mounted on two slides 
other. Each of 


The optical equipment consists primarily 


of a precision built microscope of 20 times 
magnification fitted into a pantograph system. 
This microscope contains fine cross lines on a 
graticule plate, which is accurately adjusted 
to the diminishing point of the pantograph. 
At the long end of the pantograph arm is 


stylus or feeler pin for accurately 








a nose-supported electric traction motor, but 


struction where the fixing and removal of 


The work and wheel are illuminated from 
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above by two tubular lights and from below 
by @ green light from a parallel beam reflector 
situated in the base of the machine. This 
green light is projected vertically into the 
microscope, providing a sharp, clear image of 
tlhe edge of the work being ground and the 
exact point of contact between the grinding 
wheel and the work, 

The pantograph of the machine may be 
considered as part of the optical system, as 
the movement of the pantograph feeler pin 
around the outline of the master drawing is 
reproduced in a similar but reduced displace- 
ment of the microscope cross line in the pro- 
portion of 50: 1, Thus, tin movement of the 
fecler pin along the outline of the drawing 
results in a corresponding movement of 0-005in 
of the cross lines in the microscope. 

In grinding the profile of a gauge or form 
tool, an accurate scale drawing of the profile 
or contour 50 times actual size is mounted 
on the copy table of the machine. The work- 
piece to be ground is clamped on the work 
table. The drawing and the slide carrying the 
work are then correctly positioned relative to 
each other by sighting the edge of the work- 
piece through the microscope and comparing 
with a master base line on the drawing, these 
being adjusted till they are parallel with one 
another. The workpiece is then adjusted 
into sharp focus in the microscope by vertical 
elevation of the work table, and the cross 
hair lines in the microscope are brought into 
sharp focus by turning the adjustable binocular 
type eyepiece on the instrument. The wheel 
slide which reciprocates vertically while the 
grinding wheel is running is then advanced 
until the grinding wheel is clearly seen through 
the microscope to be making contact with 
the workpiece at the intersection of the cross 
hairs. At this point the position of the ground 
edge, the grinding wheel and the stylus point 
in the drawing are all co-ordinated. The 
operator then moves the stylus point a short 
distance along the line of the drawing and by 
manipulation of the two work table slides, 
follows the path with the grinding wheel in 
a series of steps. With each successive move- 
ment the operator grinds to the intersection 
of the cross hairs but at no time beyond it. 
As direct optical comparison is made continu- 
ously between the actual ground edge of the 
workpiece and the enlarged master drawing, 
grinding wheel wear does not affect the final 
accuracy of the part being ground. 

The actual area of work which can be ground 
at one setting of the work table slides is within 
a square 0-375 by 0-375in, which corresponds 
to an area 18-75in square in the drawing. 
At the completion of grinding on one setting 
the work table slides are re-set a definite pre- 
determined amount by means of gauge blocks 
to bring a new section of the workpiece into 
the grinding area. The working capacity of 
the machine is 2#;in by 5fin, and maximum 
thickness of 2in can be ground. 








Filtration 


IN a paper read before the Diesel Engine 
Users Association on Thursday, October 17th, 
Mr. C. G. Vokes, A.M.I. Mech. E., M.I.A.E., 
dealt very fully with many aspects of the filtra- 
tion of air, oil and liquid fuel. To show the 
need for filtration, Mr. Vokes gave the following 
figures :—-Air contamination in England, he 
said, ranged from } oz to 6 oz per 100,000 cubic 
feet. For each ton of coal burned, 50 lb of 
carbon, &c., went into the atmosphere. In one 
year the average dust deposited per square mile 
in London was 267-5 tons, in Sheffield 255-7 
tons, in Birmingham 195 tons, in a manufac- 
turing suburb of Liverpool 638 tons, and in 
Glasgow 239 tons. In the Potteries 27,000 
particles per cubic centimetre of air were 
counted, while for a holiday week in the same 
district the number was only 700. In rural 
districts atmospheric dust concentration might 
he taken as 0-2 to 0-4 grain per 1000 cubic 
feet, but for a really dirty factory the figure 
might well be as high as 8 grains per 1000 cubic 
feet. . 


ing air cleaners during the war were shown, 
with samples of sand taken from a tank near 
Tobruk. In a tank test at Aldershot 7 lb of 
dust was trapped during a test, while the same 
tank fitted with a pair of filters for desert 
service collected over 30 lb of dust after 100 
miles of running. On Army tank work the 
average engine life early in the war was some 
150 to 200 miles. By the end of the Tunisian 
campaign that figure had risen to 2000-odd 
miles, while on the Continent of Europe the 
latest British tank models were doing some 
4000 miles, compared with an average life of 
630 miles for enemy super-tanks. The working 
of aero-engines had been greatly improved by 
fitting efficient air filters. 

The author then went on to describe and 
illustrate differing forms of oil-wetted, dry- 
fabric and oil-bath air filters. In connection 
with the design of the dry-fabric filters, a large 
amount of filtering space in the smallest volume 
had been obtained by making the element with 
deep corrugations or folds. A suitable material 
of wool, cotton and silk waste had been pro- 
duced which gave highly satisfactory results 
and was subject to careful material control. 
There was a great need, Mr. Vokes went on to 
say, for a practical test filter. He showed a 
portable instrument in which the air is drawn 
through a small dry-fabric filter for many 
hours, and the increase in pressure drop is read 
off on a sensitive manometer. The element 
can be removed and placed in a suitable retainer 
for a laboratory examination. 

The air conditioning of power houses was 
then dealt with. Filtration of the air entering 
power houses was, he said, essential for the 
good running of internal combustion engines. 
Oil-wetted panels of the cleanable type, viscous 
non-cleanable throw-away panels, dry-filter 
replaceable panels, and dry-fabric cleanable 
panels might all find uses in power house filtra- 


tion work. Electrical machinery and appa- 
ratus would also benefit with efficient air 
filtration. 


Dealing with oil filtration, the author outlined 
the need for filters when running engines under 
test-bed conditions, and showed how much 
foreign matter was found to be trapped in a 
filter, even with the finest makes of engine, 
after great care had been taken to ensure clean 
assembly. Such matter included iron, non- 
ferrous metals, sand and carbon. Designs of a 
test-bed filter which could either be per- 
manently connected on the test bed or con- 
veniently incorporated in a transportable unit 
were shown and the filter was described. 

The differences between full-flow and by-pass 
or partial-flow systems of filtration were then 
discussed. 

By-pass filters had been much more developed 
overseas than they had in this country. Possibly 
the reason for this was owing to a patent being 
taken out in America some years ago for a 
full-flow filter possessing strong claims under 
American patent law, which made it very diffi- 
cult for other manufacturers to develop a full- 
flow filter of similar size and price. Comment- 
ing on this, Mr. Vokes said that in view of the 
e ucient full-flow filters now being produced of 
approximately the same size as a by-pass filter 
at very little more cost, it seemed rather strange 
that so many by-pass filters should still be in 
use. Brief mention was made of the use of 
magnetic filters in conjunction with other filters 
to abstract ferrous materials. 

Dealing with fuel oil filtration, the author 
made reference to the need for keeping oil fuel 
clean after delivery from the refinery. He 
showed a neat design of service tank filter, and 
advocated the fitting of filters to crank case 
breathers. 

Reviewing the wartime developments of his 
firm, he mentioned the successful preliminary 
experiments with a new type of ejector air 
cleaner. The filtration of the new heavy-duty 
or detergent oils originally developed for large 
two-stroke oil engines overseas, was touched 
upon. The necessity for a clean engine before 
using such oils was emphasised, and it was 
stated that progress had already been made in 
filtering these new oils, which called for a rather 
different treatment compared with ordinary 
lubricating oils. 





Photo-micrographs of the dust used for test- 





Manufacturers had been formed, which included 
most of the principal firms, and the British 
Standards Institution had been approached, 
and a series of sub-committees was now work- 
ing on the probiem of filter standardisation. 
One difficulty was that of fixing the propor- 
tions and preparing a recognised standard dust 
for the testing of filters. If satisfactory British 
Standards could be laid down, the oil engine 
manufacturer would then be immediately placed 
on the fair basis of buying a British product 
with a guaranteed performance, which would, 
he thought, be a great benefit to all concerned. 








A Portable Welding Fume 
Exhauster 


WITH a view to improving atmospheric 
conditions where welding is being done in 
confined spaces, a new fume exhauster has 
been developed by the Lincoln Electric Com- 
pany, Ltd., Welwyn Garden City, Herts. 
This machine, a photograph of which is repro- 
duced in the accompanying engraving, exhausts 
and filters the fumes from the immediate 
vicinity of the weld to prevent the dissipation 





PORTABLE WELDING FUME EXHAUSTER 


of heat, smoke, dust and fumes into the sur- 
rounding atmosphere. 

It consists of a heavy fabricated base, 
mounted on castors, which carries a motor 
driven fan impeller of cast aluminium alloy, 
surrounded by a circular reinforced fire- 
proofed filter. The assembly is enclosed by a 
spun mild steel cover secured to the base by 
six clips. On the top of the cover is an inlet 
spigot from which extends a length of 3in 
dia. metallic flexible hose, terminating in a 
mild steel nozzle or suction hood. 

When the unit is in use, the suction hood is 
fixed in a convenient position adjoining the 
welding point and the powerful suction set 
up by the fan draws off the fumes and dust. 
The suspended matter in the air is deposited 
on the filter surface and the cleaned air is 
exhausted through an opening round the base 
of the unit. Under normal conditions, the 
filter works efficiently for about 30-35 hours 
before cleaning is necessary. 








EurRoPEAN WATERWAYS AND  Ports.—The 
European Central Inland Transport Organisation 
says, in its latest report, that in the month of June 
good progress was. made in both France and the 
Netherlands in the clearing of the remaining 
obstructions in the ports and with the repair and 
restoration of port facilities. In Belgium, traffic 
through the port of Antwerp showed a pronounced 
rise over earlier months. Traffic on the Rhine 
through the British Zone of Germany totalled over 
1,200,000 tons in June, and nearly 73,000 tons were 





The British Society of Associated Filter 


carried on the Elbe in spite of low water levels. 
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A Rotary Hearth Electric 
Furnace 


Wrrs their long experience in the production 


of non-ferrous metals in the form of tube, 
rolled strip and sheet, Earle, Bourne and Com- 
pany, Ltd., has been intimately concerned, 
for many years, with the solution of heat treat- 
ment problems where accurate temperature 
control is required. When this company 
recently installed in their Birmingham works 
a hydraulic extrusion press for the production, 
inter alia, of high-tin-content bronzes, it was 
decided that no other form of heating could 
give the close range of temperature control 
achieved by an electric furnace. In conse- 
quence, The General Electric Company, Ltd., 
installed a rotary hearth furnace which embodies 
a number of features designed to simplify 
operation and eliminate the danger of incorrect 
heat treatment of the charge. 

The furnace, illustrated herewith, is rated 
at 175 kW and gives an output of approxi- 
mately 2000 Ib of alloy billets per hour at a 
predetermined temperature of between 800 
deg. Cent. and 900 deg. Cent. The heating 
chamber has a cross section lft 4in wide by 
lft 6in high, the hearth being annular and 
having a mean diameter of 5ft 9in. 

To ensure a minimum heating cycle, and 
at the same time keep the surface temperature 
of the billets within safe limits, the elements 
are arranged in three zones, each having indivi- 
dual thermostatic control. The final zone is 
concentrated round the outlet door—there 
are two doors—to ensure that the billets are 
maintained at the optimum temperature until 
the last second before being discharged for 
extrusion. 

Immediately it reaches the required tem- 
perature, each billet is discharged for extrusion 
into tubes. An Osram photo-electric cell, 
which is fitted to operate through an aperture 
in the outlet door, gives visible warning by 
means of a lamp when billets are ready for 
unloading. The beam is directed across the 
hearth of the furnace at such a height that 
even the shortest billet will interrupt it. This 
“electric eye” also acts as a safety device, 
for once the beam is cut the motor driving the 
hearth is stopped. If a number of billets are 
ready for unloading at the same time, the 


as possible. 
unless the operator is working the pedals. 
outer edges of the hearth. 
projecting flanges engage with these seals, 


through the sand, maintaining an efficient 
joint continuously. 








Safety Electrode Holder for 
A.C. Are Welding 


In THE ENGINEER of February 15th, 1946, 


type electrode holder for A.C. are welding, 


Moulded Insulation 























The two doors are quite indepen- 
dent of each other and cannot be left open 


The furnace is made air-tight by an arrange- 
ment of sand seals on the bottom inner and 
Special down- 


so that as the hearth rotates the flanges cut 


we published a brief description of a safety 


electrode is adequately insulated from the 
welding supply. The supply is connected 
to the electrode by depressing a lightly loaded 
spring lever located conveniently along the 
body of the holder. This operates a self. 
aligning silver-faced bridge piece, which makos 
contact with the incoming terminal block 
at one end and the copper plunger at the other, 
On releasing the lever, a spring causes tlic 
bridge piece to break contact, making the 
holder ‘‘ dead.” Owing to the leverage pro- 
vided, the pressure required to depress the 
switch lever while welding is very small and 
cannot cause any fatigue to the operator. 

An essential feature of the design is the 
contact system, which is designed to break 
the full welding current without severe arcing 
at the contacts, and this within the dimensions 
of the handle of a normal electrode holder. 
Under severe service conditions the G.E.(. 





Self-Aligning Moving Contacts 








designed by the General Electric Company, 
Ltd., and manufactured at their Witton works. 
This electrode holder, which was developed 
in response to a request from the Directorate 
of Industrial Electrical Equipment (M.O.S.), 
fully complies with the recommendation con- 
tained in the revised memorandum on electric 
Are Welding (fourth edition), issued in Decem- 





broken beam from the photo-cell prevents 





175-KW ROTARY HEARTH FURNACE 


the hearth from beginning to rotate again 
until the last billet has been removed. 

As the size of the billets may vary, or their 
composition be such that a different temperature 
or heating cycle is called for, the hearth drive 
is worked through a P.I.V. infinitely variable 
gear and the furnace can thus cater for a diver- 
sity of heat treatments and types of charge. 

Ease of operation at the critical stage of 
transferring a billet from the furnace to the 
press is essential. To facilitate this process, 
each door is pneumatically raised by means of 
a pedal, so leaving the operator’s hands free 
to tong the billets into the press as quickly 








ber, 1945, by the Factory Department of the 
Ministry of Labour and 
National Service, that 
the ‘operator should 
have some means of 
making an_ electrode 
holder dead without 
having to walk away 
from where he is work- 
ing.” 

Readers may be in- 
terested in some further 
details, which have 
recently come to hand, 
concerning the design 
of the electrode holder. 
The general construc- 
tion of the holder, 
which is capable of 
continuous welding 
duty at currents up 
to 300 amperes with 
electrodes up to 4 
S.W.G., is shown in 
the accompanying illus- 
tration. The holder con- 
sists of a body of 
tough, moulded insulation, terminating in a 
head of anodised aluminium alloy, provided 
with cooling fins. A _ spring-loaded copper 
plunger firmly grips the electrode in a nozzle 
at the end of the holder and acts as a conductor 
for the electrode current. The welding cable 
socket is screwed (and locked by a grub screw) 
into a terminal block. 

The inner ends of both the electrode-gripping 
plunger and the cable terminal block terminate 
in silver-faced contacts, which are efficiently 
insulated from each other and are separated 
by a space of ?in. Thus, when not in use, 
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SAFETY ELECTRODE HOLDER FOR A.C, ARC WELDING 


interrupting this highly reactive current many 
hundreds of times without failure of the contact 
surfaces. 

In order to prevent the safety feature of 
the holder from being deliberately put out of 
action, for example, by tying the switch lever 
permanently in the “‘ on ”’ position, it is arranged 
in such a way that electrodes can be inserted 
and withdrawn only when the switch is in 
the safety position. To replace an electrode, 
the central plunger must first be retracted 
by an outward movement of the switch lever, 
and this cannot take place until the contacts 
have separated and isolated the holder and 
electrode. This arrangement allows electrode 
replacements to be made quickly and in perfect 
safety. Since the holder can be held com- 
fortably without depressing the switch lever, 
an operator can gain access to work in confined 
spaces, keeping both electrode and _ holder 
dead until he is ready to strike his are. 

As a result of experience with the safety 
type holder in the fabrication departments 
of the various G.E.C. works, several other 
novel features have been included and have 
contributed largely to its successful develop- 
ment. For instance, the ingress of abrasive 
foreign matter into the holder is prevented 
by an asbestos sealing gland in the tube through 
which the plunger passes. Friction is still 
further reduced by: the provision of a thin 
layer of graphite between the plunger and the 
bore of the tube. The strong actuating spring 
is positioned towards the rear end of the plunger 
where the temperatures developed are not 
sufficiently high to affect the temper of the 
spring material. In spite of these refinements, 
the holder weighs only 240z, which is not 
excessive for its capacity, for, due to the use 
of a light alloy for the nose piece, the balance 
is good. 








SHEET AND Strip Meta, Users.—Arrangements 
are being made for a winter conference of the Sheet 
and Strip,Metal Users’ Technical Association to be 
held in London on January 31st and February Ist, 
1947. There will be five technical sessions during 
the two days and a banquet on the evening of 
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Canadian Engineering Notes 


New Armstrong Plant 
Work has started on the first units of a 

new plant for Armstrong Cork and Insulation 
Company at Montreal. Here Armstrong’s 
asphalt tile floorings will be manufactured for 
the first time in this country. It is believed 
that the production of this plant will also help 
in some measure to alleviate the shortage of 
certain types of building materials. The new 
plant will be equipped with machinery entirely 
built in Canada and the manufacturing process 
will utilise the most modern methods. Floor 
area Of the first unit is 10,000 square feet, while 
the ground area is 10 acres and the cost of con- 
struction approximately 750,000 dollars. 


Aluminium Plant Addition 

The Aluminum Company of Canada, 

Ltd., has planned an extension to its sheet mill 
at Kingston, Ontario, which will cost about 
450,000 dollars. While the present sheet mill 
is producing 600 per cent more aluminium sheet 
than was consumed in Canada in 1939, present 
demands far outstrip this capacity. The 
Kingston raill was designed for war production, 
in collaboration with the British Air Ministry, 
and in its present condition is not suitable for 
continued peacetime production on a large 
scale. Strenuous efforts to secure additional 
rolling equipment met with no success owing to 
the scarcity of other materials and the slow 
delivery of heavy equipment. Ways and means 
of producing greater quantities of sheet were 
finally solved by the company’s engineers after 
considerable study by evolving extensive 
changes to the present mill and radically chang- 
ing rolling methods. The work now being 
undertaken is another step in the reconversion 
programme, and will consist of extensions to 


present buildings and changes in existing 
equipment. 
New Kraft Mill 
The West Coast lumber port of 


Alberni, on Vancouver Island, B.C., is to have 
another large industry with the erection there 
of a 165-ton kraft pulp mill, to be operated by 
Bloedel, Stewart and Welch, Ltd., in con- 
junction with their present sawmill. It is 
planned to have the actual production in 
operation by April Ist, 1947. With these two 
units so close together it is the company’s idea 
to integrate their activities, with the pulp mill 
utilising all surpluses, such as slabs, from the 
sawmill. Since the sawmill is one of the largest 
tidewater mills in the province of British 
Columbia, and in conjunction with the firm’s 
other sawmill at Great Central, a producer of 
some 150 million feet of lumber yearly, it is 
foreseen that the pulp mill’s annual production 
will be 50,000 tons. 

Power transmitted from a distance of 100 
miles at Campbell River will supply the new 
mill. The power station on the river which 
flows into Discovery Passage on Vancouver 
Island’s east coast is now being built as an 
important part of the British Columbia Govern- 
ment’s hydro-electric programme at a cost of 
approximately 7,000,000 dollars. The Govern- 
ment is building a transformer station at Port 
Alberni, where the power will be transmitted 
from Campbell River. On the scheduled com- 
pletion of this undertaking the company will 
consume 10,000 h.p. of its output. At that time 
the company’s sawmill will shut down its steam 
plant to join the pulp mill in sharing the elec- 
trical power. To ensure adequate water supply 
for the pulp mill the company has built a pipe 
line 6 miles long from Sprout Lake. This line 
will have a capacity of 20,000,000 gallons of 
water per day. 

The mill’s timber supply is assured by the 
company’s extensive holdings on the west coast 
and interior of Vancouver Island. The present 
sawmill is fed from Great Central and other 
company-operating points by railway and 
lorry, or the logs are transported by boom down 
the .Alberni canal. Depending on which is 
found the more convenient, the “‘ waste ’’ from 
the Grand Central mill will be carried to the 


the company has decided to install a whole log 
hydraulic barker. A 110in log chipper and two 
72in chippers for slabs will be made by Canadian 
Sumner Ironworks, Ltd., at Vancouver. The 
Sherbrooke Machineries, Ltd., Sherbrooke, 
Quebec, are designing and manufacturing all 
washing, screening and thickening equipment. 
From the digester pulp will be washed by a 
Sherbrooke counter-current brown stock (black 
liquor removal) washing system. This unit will 
consist of three 8ft by 12ft vacuum washers 
with ‘‘Impco” type intermediate submerged 
repulpers. From washing, the pulp will be 
screened over eight lines of Sherbrooke low type 
flat screens that have Dunbar drive, with each 
line having fourteen flat screens. Later, 
thickening will be accomplished on two 48in 
by 122in Sherbrooke deckers. The pulp-drying 
machine will be installed by Dominion Engi- 
neering Company, but provision is also being 
made for installation of a Flakt dryer of Swedish 
manufacture. Combustion Engineering will 
build the recovery and causticising units. 


Employee Security 
In an extensive employee security 
programme recently announced by Bristol- 
Myers Company of Canada, Ltd., Montreal, lay- 
off insurance and other far-reaching benefits are 
provided. The plan embraces every phase of 
the employee’s working life and also provides 
important benefits for his family. It covers 
sickness and accident with benefits for short- 
term, long-term and permanent disability. It 
also includes a comprehensible schedule of 
payments for medical care, life insurance and 
unemployment benefits. Largely underwritten 
by Occidental Life Insurance Company, of 
California, the plan is automatically extended 
to employees after three months’ regular 
service, with the exception of unemployment, 
long-term or permanent disability benefits 
which are determined by length of service. The 
company is assuming the cost of the entire 
programme. Sickness and accident provisions 
afford employees an uninterrupted income in 
case sickness or injury prevents them from 
working. Whether stricken on or off the work, 
employees are entitled to short-term, long-term 
and permanent disability benefits. Short- 
term disability benefits consist of regular salary 
payments up to six weeks. Beyond the six- 
week period, long-term disability benefits 
provide the employee with 50 per cent of regular 
salary for a period ranging from a minimum of 
five weeks to one hundred weeks, depending 
upon length of service. Employees of ten 
years’ service are eligible for permanent dis- 
ability benefits, which are graduated according 
to length of service, with a minimum payment 
of 50 dollars a month. Medical benefits pro- 
vided under the plan are designed to defray 
expenses entailed in hospital accommodations 
and services, surgical operations, physician’s 
visits, laboratory and X-ray examinations and 
nursing services. Probably the most unusual 
feature of the Bristol-Myers plan—unemploy- 
ment or lay-off insurance—is designed to 
eliminate hardships in case of temporary work 
stoppages. It provides employees with 50 per 
cent of regular pay over a period determined by 
length of service, ranging from four to fifty 
weeks. 


War Surplus Metals 


Efforts are being made to squeeze 
every ounce of steel, brass, copper and other 
needed metals from Canada’s war surpluses to 
keep industry moving during the strike crises. 
The fact that a number of Canadian plants have 
not yet been forced to close their doors as a 
result of shortages occasioned by the strike in 
steel and other basic industries is attributed 
largely to reserves stockpiled during the war 
which are now surplus. These reserves are 
being allocated on a priority basis to the indus- 
tries where need is greatest. Supplies of steel 
plate have been diverted from shipyards and 
other former war industries where they may 
not be vitally needed at the moment, and used 
to prevent shutdowns. Sales of metals by War 
Assets Corporation, virtually all on a priority 
basis, totalled 683,000 dollars during August 


dollar mark for several months. Pressure is 
being brought to bear on the armed Services to 
turn over immediately every available item of 
surplus which might go to swell the pool. 
Largely as a result of these efforts, scrap sales 
of the Corporation, all allocated by the Metals 
Controller, have risen from about 400,000 dollars 
a month to 618,000 dollars in August. 


The Late George Herrick Duggan 


George Herrick Duggan, 84, chairman 
of the board of the Dominion Bridge Company, 
and an outstanding figure in the Canadian 
engineering field, died recently in Montreal, 
as the result of an automobile accident. For 
many years Mr. Duggan had been personally 
responsible for many of the major structural 
achievements which have attracted international 
attention to Canadian engineering, but this 
was only one side of a long and distinguished 
career in the promotion of Canadian industry 
and in its direction and management. In 
addition to his connection with the Dominion 
Bridge Company, he was president of such 
well-known firms as Dominion Engineering 
Works, Ltd., the Robb Engineering Works, 
Ltd., the Dominion Welding Engineering Com- 
pany, the Structural Steel Company, Chas. 
Walmsley and Co. (Canada), and Dominion 
Hoist and Shovel Company, Ltd. His 
long list of directorships included Dominion 
Steel and Coal Company, Eastern Canada 
Steel and Iron Works, Steel Company of 
Canada, Ltd., Shawinigan Water and Power 
Company, Hillcrest Collieries, Ltd., Fairchild 
Aircraft, Ltd., Consumers Cordage Company, 
Canadian Pratt and Whitney Aircraft Com- 
pany, and the National Bridge Company. 


High-Pressure Boiler 

According to an announcement from 
Vancouver, Pacific Mills plans to spend another 
1,000,000 dollars towards further modernisa- 
tion of its Ocean Falls plant in British Columbia. 
The latest programme calls for a new 5000-kW 
back-pressure turbo-generator, a 4000-kKW 
straight condensing turbo-generator, and a new 
boiler with a pressure of 725 1b per square 
inch, said to be the highest of any boiler in the 
pulp and paper industry in Canada. 


New Power Projects 

During recent weeks, announcements 
have been made of plans for power plant im- 
provements and extensions in widely scattered 
sections of Canada. In British Columbia, 
a major development now in progress is the 
installation of an additional 22,000 h.p. hydro- 
electric generator to the Powell River Pulp 
and Paper Company’s Stillwater development. 
At present one 22,000 h.p. generator is in opera- 
tion, and the power is carried over a 66,000 
volt high tension line to Powell River, thirteen 
miles distant. This supply supplements the 
53,000 h.p. already developed at Powell. 
The Scanlon dam at Stillwater is being built 
up to its maximum capacity of 44,000 h.p.— 
an operation that will boost Powell River 
hydro-electric development to 97,000 h.p. 
The construction now under way will raise the 
dam 20ft, and Tainter gates will be installed 
on the west side. Upon completion, some time 
in 1947, the Gordon P. Pasha watershed will 
have been developed to its full capacity, and 
an adequate power reserve stands in readiness 
for future plant units at Powell River. A 
two-turbine power plant is to be built at 
Shawinigan Falls, Quebec, by the Shawinigan 
Water and Power Company, to supplement its 
two plants already in operation. Preliminary 
work on the project, expected to take two years 
to complete, is in progress. Each turbine of 
of the new plant will generate 65,000 h.p. 
The company also plans construction of an 
experimental and research laboratory. Work 
will be commenced within two or three months 
on the enlargement of the Quebec government- 
owned hydro-electric plant on the Upper 
Ottawa. The present plant, situated at what 
is known as Rapid 7, cannot take care of the 
heavy demands for power being made by the 
mining companies, and the extension will 
provide from 30,000 to 40,000 additional 
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Industrial and Labour Notes 


The T.U.C. and the Forty-Hour Week 
The forty-hour week was discussed by 
the Trades Union Congress at Brighton on 
Wednesday of last week. Sir Mark Hodgson, 
who introduced the subject, said that the 
T.U.C. General Council was fully aware that 
the demand for a forty-hour week was becom- 
ing more urgent and that changes already made 
had brought about what might be called a half- 
way stage. Firms which approved the five-day 
week of about forty hours did so, Sir Mark 
asserted, because it paid them, but the General 
Council felt that the matter could not wait 
until all employers were willing to accept the 
principle. 

It was proposed therefore, Sir Mark con- 
tinued, shortly to approach the Government 
for legislation which would place upon industry 
an obligation to formulate and apply schemes 
for the establishment of a normal working week 
of forty hours. Sir Mark intimated that a 
normal week of forty hours meant forty hours 
and not forty hours plus overtime, and he 
expressed the hope that the Government would 
agree to the principle, coupled with discussions 
as to the best way for it to become effective 
without reducing production. Individual hours 
worked constituted only one of the many 
factors affecting output, and the re-equipment 
of industry meant that production would depend 
increasingly on the hours of operation of the 
machine rather than on the hours of the indi- 
vidual worker. 

Later in the debate, a resolution was moved 
and carried which urged an immediate approach 
to the Government for legislation requiring 
industries to negotiate agreements for a forty- 
hour week. The resolution also urged the 
T.U.C. to continue its propaganda for the policy 
and for a fortnight’s paid holiday. 


Wages Policy 

Another matter of particular interest 
to the engineering industry which came before 
the Trades Union Congress last week was a 
resolution relating to a national wages policy. 
The resolution requested that the T.U.C. General 
Council should prepare a report on a national 
wages policy for workers in all industries and 
professions. Such a policy, it was recom- 
mended, should have regard to a single national 
minimum adult scale, applicable to all workers 
of both sexes and enforceable by law. 

The resolution, which was not carried, was 
opposed by Mr. Arthur Deakin, who said that its 
implementation would reverse the policy of the 
T.U.C., and that if such a resolution was 
adopted, the T.U.C. would be virtually declaring 
a standstill to wage negotiations. Sir Joseph 
Hallsworth, who also spoke for the General 
Council, asserted that a national minimum wage 
enforceable by law would have a rigidity for 
which no amount of collective bargaining could 
compensate. 


The Production Drive 


The Prime Minister was asked in Par- 
liament last week what had been the results of 
his spring appeal to the trade unions and 
industrial leaders for greater output, if he was 
satisfied with the response, and what further 
steps he contemplated to increase industrial 
output. 

In his reply, Mr. Attlee said that the figures 
and statements published each month showed 
a general improvement in the output of goods, 
and he thought that the production drive had 
played an important part in bringing about 
that result. We were, however, still a long way 
from meeting our needs in production, both for 
the home market and to pay for necessary 
imports, and the Government was taking all 
possible steps to encourage and assist manage- 
ments and workers to increase output. Mr. 
Attlee went on to refer to the regional confer- 
ences of employers and trade unionists and to 





important features of the first phase of the 
production drive. 

In the second phase, the Prime Minister con- 
tinued, it was proposed to follow up those 
measures by the greatest possible use of the 
various media to bring home the objects of the 
production drive to every individual concerned, 
whether in workshop or office. 

On Thursday of last week, the Prime Minister 
addressed the Trades Union Congress, and in 
the course of his speech said that employers 
had to realise that.those they employed were a 
national asset, which must not be wasted. On 
the other hand, workers also must realise that 
whether they worked for the State or for a 
private employer they were producing the 
stock of goods and services from which we all 
derived the necessities and amenities of life. 
Restrictive practices on either side were out of 
place to-day, and the provision of houses, coal, 
capital and consumer goods to the extent which 
the nation required them depended on the 
earnest efforts of all engaged in production and 
distribution. Unless they gave of their best, Mr. 
Attlee emphasised, the nation would go short. 


Foundry Labour 


Following the announcement of the 
Ministry of Labour’s recruiting campaign for 
10,000 foundry workers—mentioned on this 
page of our last issue—the Council of Iron- 
foundry Associations has published a statement 
stressing the need for raising the status of the 
ironfounding industry “‘ in the eyes of many at 
present prejudiced against it.’ 

The Council, in welcoming the present cam- 
paign, says that one of the main reasons for 
the shortage of recruits to the ironfounding 
industry is the lack of appreciation which it has 
received as a craft in recent years, which 
attitude has been responsible for the loss of 
dignity which has resulted. It is not so very 
many years ago, the Council’s statement con- 
tinues, since the foreman moulder went to work 
in a top hat and frock coat, and was looked up 
to and respected by industry generally as a 
craftsman of the highest order. Whilst mecha- 
nisation has done away with a good deal of the 
craftsmanship required, it must be admitted 
that it can never be dispensed with entirely, 
having regard to the intricate castings required 
by industry. Until some similar appreciation is 
given to the craft value of the industry at the 
present time, the Council feels that iron- 
founding cannot attain the status which will 
make it attractive to labour. 

The statement goes on to say that it has been 
proved by the application of good apprenticeship 
methods that the interest of boys, once secured, 
can be maintained, but that the greatest success 
has been—and, in view of national service 
demands, will continue to be—with adult 
recruits entering ironfounding for the first time 
from the Forces and from other industries. 
These men, it is explained, understand the 
implications involved in the vital nature of 
ironfounding, and are not retarded by pre- 
judices. When co-operation from the manage- 
ment and other workers in the shop takes place, 
there is every hope for the future of iron- 
founding in the influx of such workers, and, to 
a great extent, these are the people to whom the 
present recruiting drive is directed. 


Industrial Development in Wales 

A White Paper summarising Govern- 
ment action in Wales and Monmouthshire from 
August Ist, 1945, to July 31st, 1946, was pub- 
lished recently (Cmd. 6938, H.M. Stationery 
Office), and formed the basis of a debate which 
took place in the House of Commons on Monday 
last. 
In opening that debate the President of the 
Board of Trade, Sir Stafford Cripps, referring 
specifically to the South Wales Development 


men and 50,000 to 55,000 women. With regard 
to factory building generally in Wales, Sir 
Stafford said that there were 
factories, comprising those financed by the 
Treasury and those financed by private enter- 


prise. On the Government list there were 
eighty-seven factories for specific tenants, 
forty advance factories, and nine special 


this number, right of entry to the site had been 
obtained for rather more than ninety, tenders 
had been put out for seventy-nine, contracts 
had been let for seventy-three, site clearance 
had begun for nineteen, building had started 
on nine others, steelwork had been erected or 
was in process of erection at twenty-two others 
and fifteen were complete. 

Turning to private enterprise factories, Sir 
Stafford said that there were sixty-eight, includ- 
ing extensions, and that in practically every casv 
right of entry to the site had been obtained. 
Contracts had been let for thirty-eight of the 
factories, site clearance had begun for two, 
building had started on three, steelwork was in 
process of erection on nine, and seventeen 
factories were either just finished or finishing. 

Sir Stafford also made some reference to the 
South Wales ports, remarking that their pro- 
blem was a very special one, in view of the fact 
that they were largely built for and relied upon 
the export of coal as their main basis of em- 
ployment. It was therefore extremely difficult 
to see what could be done until such time as 
coal exports revived. 


New Iron and Steel Order 


The Minister of Supply has made the 
Control of Iron and Steel (No. 54) Order, 
which came into force on October 30th. The 
Order amends the maximum prices of certain 
steel products, the principal alterations being 
increases in the price of florists’ wire, railway 
crank axles and parts, and railway laminated 
springs, and a reduction in the price of alloy 
steels containing molybdenum and vanadium. 
Related Schedules Nos. 115 and 129 inclusive 
have been lodged under the Order and show 
the alterations involved. Copies of the Order 
(S.R. & O., No. 1728/1946) may be obtained 
from H.M. Stationery Office, price ld, 


The A.E.U. and Confederation of Shipbuild- 
ing and Engineering Unions 
A postal ballot amongst members of 
the Amalgamated Engineering Union on the 
question of affiliation to the Confederation of 
Shipbuilding and Engineering Unions has 
shown a nine-to-one majority in favour of such 
affiliation. This fact is disclosed in the monthly 
journal of the A.E.U., which, in commenting 
upon it, says that it must be regarded as 
a satisfactory decision, “ in view of the decided 
trend towards a stronger integration of trade 
union organisations and the development of a 
spirit of unity at the present time.” 

The journal refers to problems outstanding 
and impending in the group of industries covered 
by the A.E.U., as well as in others, which make 
the policy of closer unity and structural inte- 
gration a matter of commonsense and practical 
expediency. The A.E.U., it is pointed out, has 
never been opposed in principle to the existence 
of the Confederation of Shipbuilding and Engi- 
neering Unions, and in view of the large number 
of unions in the engineering and kindred trades, 
the journal says that it would be foolish to deny 
the necessity for such a body. 

Discussions have taken place which have 
gone far to remove the practical organisational 
difficulties hitherto deterring the A.E.U. from 
affiliating to the Confederation. The journal 
adds that the A.E.U. is encouraged to expect 
good results from its association with the Con- 
federation by the fact that historically such 
bodies have done useful work in paving the way 
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French Engineering News 
(From our French Correspondent) 


Paris, October 25th 


A seam of uranium discovered at Limousin is 
expected to place France in the first rank of 
national producers. The area in which the 
seam is placed is a quadrilateral formed by 
Limoges, Bourganeuf, La Souterraine and 
Bellac, a@ region where uranium oxide had 
previously been discovered. The richest vein is 
that linking Limoges and La Souterraine. Here 
the uranium is found only a few metres down, 
und in some places just beneath the surface. 
The uranium content is said to be in all cases 
greater than that of minerals treated up to the 
present. The centre of the richest vein is 
Ambazac, 25 km north of Limoges, while the 
neighbouring village of Cassepierre has aurifer- 
ous quartz with deposits of mica, wolfram and 
lithium, Other minerals, such as copper, also 
exist, but have not been worked for some time. 
Already engineers attached to the Commissariat 
of Atomic Energy have been carrying out 
surveys in the area. 

* * * 

An agreement has been concluded between 
France and Belgium whereby Belgium will 
transform coal into coke for France, at the 
rate of 75,000 tons of coal a month, as from 
this month. The coal will be taken from 
French imports from the United States. 

Thus, France will receive 55,000 tons of 
metallurgic coke a month, which will provide 
fuel for steel production equivalent to 17 
per cent of the August figures. In return, 
Belgium will be able to dispose of coal gas 
amounting to almost 20 million cubic metres 
a month. 

* * * 

The French metallurgical industry is short 
of 215,000 workers, compared with personnel 
figures for 1938. The shortage is mainly felt 
in the steel, foundry, agricultural machinery, 
automobile, naval shipyards, and_ general 
mechanical branches, and it is doubtful whether 
sufficient workers could be recruited even if 
sufficient fuel were available. 

In the foundries, there is a deficit of 43,000 
workers compared with pre-war, and improve- 
ment in allocations of raw materials is likely 
to intensify the shortage. Although increases 
in certain categories are expected, production 
considerably better than that in 1938 is neces- 
sary, and by the years 1949 and 1950, 1,485,000 
and 1,590,000 workers will be needed, which 
will roughly correspond to 1938 figures. 

* * * 


Railear rolling stock now being used has 
risen to 390 units, which is still far below the 
770 units used in 1939, and is insufficient for 
future services, which are planned to com- 
prise a total of 126,000 kilometres travelling 
daily. In its ten-year plan, the S.N.C.F. 
has provided for the construction of 400 rail- 
cars, of which seventy have already been ordered. 
The S.N.C.F. has decided not to follow the usual 
practice of constructing many different types 
of machines, and will limit its stock in future 
to three types, with a view to more rational 
exploitation. They will be of 600, 300 and 
150 h.p., respectively. The 600 h-p. railcars 
will be used to serve lines where the gradient 
is over 15 millimetres per metre, and where 
the traffic requires a trailer. They will have sixty- 
eight seats plus seventy in the trailing coach. 
The 300 h.p. railcars, which are considerably 
more economical, will be constructed in greater 
numbers. They will have sixty-two seats and it 
is also envisaged that in many cases two units 
will be run together, or that the train will 
comprise two 300 h.p. units and a trailer. The 
150 h.p. “autorails,”’ comprising forty-eight 
seats, will be reserved for use on small lines. The 
S.N.C.F. is also experimenting with light rail- 
cars, using 70 h.p. diesel engines, complete 
with luggage trailer, and a 100 h.p. diesel 
engine autobus, with pneumatic wheels re- 
placed by steel. Trials have been undertaken 
to determine whether one of these types can 
be retained for use on certain lines which 
will be reopened. 


Notes and 


Rail and Road 


L.M.S. Bripcz ErectTion.—An engineering opera- 
tion, involving the construction of a new bridge 
alongside an existing one and the eventual removal 
of the old bridge and the rolling into position of the 
new, was begun by the London, Midland and 
Scottish Railway at Camden Town, London, on 
Sunday, October 27th. The bridge carries the 
L.M.S. Broad Street electric lines over Camden 
Street, N.W.1, and the method of reconstruction 
has been adopted in order to reduce to a minimum 
interference with normal passenger traffic. 

U.S.A. Roap BuitpiInc ProGRAMME.—The 
Federal Government of the United States, in 
co-operation with the States, is embarking on one 
of the greatest road building programmes in the 
history of the nation. This programme calls for the 
expenditure of a total of 3,000,000,000 dollars within 
the next three years. Half this sum has been 
authorised by the United States Congress and is 
being supplied by the national treasury to improve 
and extend the vast highway system linking 
America’s key industrial and agricultural centres. 

THe Pan-AMERICAN HiGHway.—According to 
Engineering and Contract Record, it is now possible 
to travel over the Pan-American Highway in 
Mexico from the United States border at Laredo, 
Texas, to San Cristobal Las Casas, in the State of 
Chiapas, a total distance of 1498 miles. When 
completed, this highway in Central America will 
consist of 3250 miles of all-weather road from Laredo 
to the Panama Canal. The highway is paved from 
Laredo to Mexico City, a distance of 762 miles, and 
is hard-surfaced 344 miles further to Oaxaca. The 
improved road now extends about 50 miles beyond 
Oaxaca. 

Rattway Rates TRIBUNAL.—The Minister of 
Transport has, in accordance with the provisions of 
the Ninth Schedule to the London Passenger Trans- 
port Act, appointed Sir Samuel Gluckstein’ to 
succeed the late Sir Maurice Jenks as an additional 
member of the Railway Rates Tribunal for the 
purpose of the exercise of the functions of the 
Tribunal under that Act. These functions relate 
to the revision of fares charged by the London 
Passenger Transport Board and the main line rail- 
way companies on its London suburban railways ; 
to applications by local authorities respecting the 
withdrawal or reduction of services or facilities or 
the need for new or improved services or facilities 
by the Board or the railway companies within the 
London Passenger Transport area; and to any 
questions arising between the Board and the rail- 
way companies or between the railway companies 
themselves as to services, the receipts from which 
are to be pooled, which may be referred to the 
Tribunal. 


Air and Water 


FLOATING Dock For SHANGHAI.—The 15,000-ton 
floating dock ** Omei,’’ said to be the largest of its 
kind in the Far East, which was recently handed 
over to the Chinese Government by the United 
States naval authorities, has now arrived at 
Shanghai. It is berthed at the Kiangnan docks in 
Nantao. 


WELLINGTON HARBOUR AND FLyING-Boats.— 
The annual report of the Wellington Harbour 
Board, New Zealand, says that the rapid develop- 
ment which has taken place in regard to aerial 
transport, particularly in trans-ocean flight, must 
be considered in any developmental work contem- 
plated by the Board. There appears to be a diverg- 
ence of expert opinion as to the type of aircraft that 
will eventually be adopted for ocean crossing and, 
in view of the extensive use made of the flying-boat 
and the advance in its carrying capacity during the 
war, the possibility of a base for flying-boats being 
established at Wellington must be kept in mind. 
The Board has on several occasions in past years 
received favourable reports as to the suitability of 
Wellington as a base for flying-boats, and expert 
opinion has been given that Wellington harbour 
offers eminently suitable landing and take-off 
reaches and sheltered base waters. The commercial 
importance of Wellington, and its geographical 
position as a centre from which every portion of this 
Dominion could be rapidly served by means of 
road, rail and steamer service, commend the claims 
of the capital city of New Zealand as the logical 
terminal for a point of distribution of mails and 
passengers, In view, therefore, of the possible 
future requirements of this form of air service, any 
major work of development at Evans Bay will be 
designed to allow for the installation of facilities 








that might be required for flying-boats. 





Memoranda 





Port DEVELOPMENT AT SUNDERLAND.—It is 
stated that authority has been received by the 
River Wear Commission from the Ministry of 
Transport for work to be started on ten schemes of 
harbour, dock and river improvement at Sunder- 
land, estimated to cost a total of £719,690. These 
schemes are part of the comprehensive proposals 
for Sunderland port development, estimated to cost 
more than £3,000,000, which were submitted by 
the Commissioners some time ago. The schemes 
approved are :—Deepening of harbour entrances, 
sea walls and land protection, new South Pier ; 
reclamation of 4 acres of land, South Outlet ; 
reclamation of 12 acres at Hendon; improvement 
to east side, Hendon dock and East quay, Hudson 
dock ; widening and deepening Hendon junction ; 
removal of Folley End, River Wear; widening of 
river, Wearmouth bridge, north side; new railway 
connection between south docks and L.N.E.R. ; 
and re-siting of Leith wharf to position of No. 30 
coal staith. 


Miscellanea 


Tue Late Mr. W. Woop.—We learn with regret 
of the death on October 21st of Mr. Willie Wood, 
local director of Thos. W. Ward, Ltd., Sheffield. 
Mr. Wood, who was sixty-two, joined the firm in 
1897, and has controlled its non-ferrous metals 
departments since 1922. 


“Britain Can Make Ir” Exuisit1»n.—The 
President of the Board of Trade has announced 
that the “Britain Can Make It” Exhibition will 
remain open at the Victoria and Albert Museum, 
London, until the end of the year. Careful con- 
sideration has been given, it is stated, to the possi- 
bility of moving the exhibition to one or more 
provincial centres, but it has been decided that 
such @ course is not practicable. 

I.E.E. Lonpon Stupents’ Section.—At the 
opening meeting of the first half of the 1946-47 
session on October 21st, 1946, Mr. R. V. Darton, 
Chairman of the London Students’ Section, gave 
his Inaugural Address, taking as his subject ‘‘ The 
Power Transformer.” The speaker outlined the 
importance of the transformer as a vital link in the 
transmission of electrical energy between the 
generator and the consumer, and went on to describe 
the principle of transformer design and construc- 
tion, with some interesting illustrations taken from 
modern practice. 

GOVERNMENT AUCTION SALES.—Fifty auction 
sales are to be held by the Ministry of Supply’s 
Directorate of Disposals (Regional) between now 
and March, 1947, to speed up the disposal of large 
stocks of miscellaneous surplus stores, including 
industrial and engineering equipment, apart from 
machine tools. Goods to be disposed of include 
hand trucks, petrol engines, industrial pressure 
gauges, gas-heated furnaces, hand and petrol-driven 
pumps, electric fans, wire rope, miscellaneous 
electric cable, ventilating plant, tools, boxes, steel 
containers, barrows, radio parts (excluding valves) 
and a wide range of other stores. 

BRITISH PURCHASING AGENCY IN GERMANY.—A 
British Purchasing Agency has been set up at 
Minden under the Sundry Materials Branch of the 
Board of Trade with the object of centralising all 
exports from Germany to the United Kingdom, 
except those of timber and scrap metal. This 
organisation will maintain the closest liaison with 
the Control Commission. All purchases are on 
Government account and distribution will be made 
through the Sundry Materials Branch of the Board 
of Trade. All inquiries, which should be in writing 
and should relate to specific goods, should be 
addressed to Sundry Materials Branch, 10, Old 
Jewry, London, E.C.2. 

HicH-FREQUENCY InpucTION HeEatinc.—An 
illustrated quarto brochure, entitled ““The ABC 
of High-Frequency Heating of Metals,” has been 
produced by the electronic heating department of 
Philips Lamps, Ltd., with the object of explaining 
the elementary principles and applications of 
high-frequency induction heating from the practical 
point of view of works executives, managers and 
heat-treatment personnel, as distinct from radio 
and electrical technicians. This book, with its 
clear illustrations, gives a useful idea of what high- 
frequency induction heating is and what it can do, 
with an indication of its considerable industrial 
possibilities, but without attempting to suggest 
that this process is the answer to every problem 
involving the heating of metals. Interested execu- 
tives can obtain a copy of the brochure by writing 
to Philips Lamps, Ltd., Electronic Heating Depart- 








ment, Aboyne Works, Aboyne Road, London, 
8.W.17. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Interplanetary Society 

Saturday, Nov. 2nd.—St. Martin’s Technical School, 
Charing Cross Road, W.C.2. ‘* High-Speed Flight,” 
Terence R. F. Nonweiler. 6 p.m. 


Chemical Society 


To-day, Nov. \st.—S. Wates Brancu: University 
College, Swansea. ‘‘ Homolytic Reactions,” D, H. 
Hey. 6p.m. 

Thursday, Nov. 7th.—Burlington House, Piccadilly, 
W.1. ‘“‘ Nitration,” G. M. Bennett. 7.30 p.m. 
Institute of British Foundrymen 
Saturday, Nov. 2nd.—Wates_ BRANCH: <ngineers’ 
Institute, Cardiff. ** Technical Records in the Iron 

Foundry,” R. D. Lawrie. 6.30 p.m. 


Thursday, Nov. 7th—LaNcaSHIRE BrancuH: College of 
Technology, Sackville Street, Manchester. ‘* Some 
Thoughts on Foundry Management,” J. Roxburgh. 
7 p.m. 

Institute of Physics 

Friday, Nov. 8th.—MANCHESTER BrancH: The Univer- 
sity, Manchester. ‘‘Contact Potentials,” F. A. 
Vick. 7 p.m.—SHEFFIELD Brancw (X-Ray 
AnaLysis Group): Royal Victoria Hotel, Shef- 
field. ** The Intensity Relations of Debye-Scherrer 
Powder Diffraction Lines,” A. J. Bradley, and ** The 
Application of X-Rays to the Study of Stresses in 





Metals,”” W. A. Wood. 2.30 p.m. 

Saturday, Nov. 9th.—SHEFFIELD BRANCH (X-Ray 
ANALYSIS Group): Royal Victoria Hotel, Shef- 
field. ‘An Electro- 


X-Ray Investigation of 
Deposited Chromium,” H. Goldschmidt, 
‘Some Successes and Failures in the Application of 


and 


X-Rays to Industrial Problems,’ A. H. Jay. 
9.30 a.m. 
Institute of Welding 
Thursday, Nov. 7th—SHEFFIELD BrRaNcH: Mappin 
Hall, St. George’s Square, Sheffield. ‘*‘ Welded 
Structures,” S. B. Rippon. 7.30 p.m. 


Institution of Automobile Engineers 
Tuesday, Nov. 5th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘“‘Some Problems in the 
Design of Braking Systems,” F. A. Stepney Acres. 
5.30 p.m. 
Institution of Chemical Engineers 
Tuesday, Nov. 5th.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘*The Effect of Using 
Hot Air in Grinding Systems,’ W. F. Carey. 
5.30 p.m. 
Institution of Civil Engineers 
5th.—Great George Street, S.W.1. Pre- 


Tuesday, Nov. 
5.30 p.m. 


sidential Address, Sir William Halcrow. 


Institution of Electrical Engineers 

Monday, Nov. 4th.—S. Miptanp CENTRE: James Watt 
Institute, Great Charles Street, Birmingham. 
** Rehabilitation of Electricity Supplies—Italy,”’ 
Colonel W.M. Lapper. 6 p.m. 

Tuesday, Nov. 5th.—N. Miptanp CentRE: Leeds Cor- 
poration Electricity Department, Whitehall Road, 
Leeds. ‘‘ Rural Electrification: The Use of the 
Single-Phase System of Supply,” J. 8. Pickles and 
W.H. Wills. 6 p.m. 

Wednesday, Nov. 6th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ The Pulse Testing 
of Wide-Band Networks,” D. C. Espley, E. C. 
Cherry and M. M. Levy. 5.30 p.m,—TEES-SIDE 
SuB-CENTRE: Cleveland Technical Institute, Cor- 
poration Road, Middlesbrough. Chairman’s Address 
T. M. Ayres. 6 p.m. 

Thursday, Nov. 7th.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘‘ The Extinction of Ares in Air-Blast 
Cireuit Breakers,” A. Allan and D. F. Amer; 
‘The Influence of Resistance Switching on the 
Design of High-Voltage Oil Circuit Breakers,” 
H. E. Cox and 'T. W. Wilcox. 5.30 p.m. 

Friday, Nov. 8thMEASUREMENTS SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘* Current 
and Voltage Transformers for Protective Gear 
Purposes,” J. G. Wellings and F. J. Lane. 5.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Nov. 5th.—39, Elmbank Crescent, Glasgow, C.2. 
** Stresses and Deflections during Launching of Two 
Cargo Liners,” K. J. Pascoe. 6.30 p.m. 


Institution of Heating and Ventilating Engineers 

Wednesday, Nov. 6th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘* Ventilation and Cooling in 
London’s Tube Railways,” 8S. C. Mount. 6 p.m.— 
E. Miptanps BrancH: Victoria Station Hotel, 
Nottingham. ‘“‘ Principles and Practice of Refrigera- 
tion,” T. W. Beard. 6.30 p.m. 


Institution of Mechanical Engineers 

Saturday, Nov. 2nd.—MIpDLAND GRADUATES: County 
Technical College, Stafford. ‘‘ An Introduction to 
Hardness Testing,” R. D. Wright. 6.15 p.m. 

Monday, Nov. 4th.—N. Eastern Brancu: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘‘ Applied 
Research,” H. R. Ricardo. 6 p.m. 

Friday, Nov. 8th.—Storey’s Gate, St. James’s Park, 


art 
Tran: 


Monday, 


Moul 
6.30 
Saturday, 


Wednesda: 


see p 


nical 
Saturday, 


Steel 
2.30 


p.m 
Friday, N 

Beet 
Monday, 


age, 


From 
berge 


6.45 | 
Tuesday, 
Techr 


Tuesday, 
Mane 


J. Ba 
North-Eas 


Moris 


Thursday, 
Georg 


ment, 


gical 
operat 
7 p.m. 





S.W.1. “Feed Distribution and Hunting in Marine 
Water-Tube Boilers,’ H. Hillier. 5.30 p.m.— 


Tyne. 


SOUTHERN GRADUATES: 
ampton. 
motives,” 
Saturday, Nov. 9th.—N.-EasTERN GRADUATES : 
tae Gas and Water Company Showrooms, West 
Hydraulic 


Northern Victoria Hotel, 
Bearings and Gears,”’ D. Clayton. 
Friday, Nov. 
Hall, 


Northern Hotel, Bradford. 
cation to Industry,’’ N. 


of Civil Engineers, Great George Street, West- 
minster, S.W.1 


To-day, Nov. 1st.—39, Victoria Street, S.W.1. 
Temperature Insulation,” R. L. Ballard. 6.30 p.m. 
— WESTERN 
Engineering,” 
Geographical Society, 16, St. 
Manchester. 


W ie a Nov. 6th.—M1DLaNp SEcTIoN : James Watt 
Institute, York House, Great Charles Street, Bir- 
mingham. Chairman’s Address, A. Russell. 


chester Geographical Society, 16, St. Mary’s Parson- 


ks: Wes 


To-day, Nov. 
Street, Keighley. 


Friday, Ni 
Manchester. 
Engineering Practice,” 


Manchester Geological and Mining Society 
Highly Inclined Seams, 


of the 


To-day, Nov. 
Theatre, 
Liners,” W. 


Wednesday, Nov. 6th.—Engineers’ Club, Albert Square, 
Manchester. 
W. Foot. 


Concrete,” 


To-day, Nov. 1st.—21, Albemarle Street, W.1. ‘‘ New 
Problems in Electrical Engineering,’’ Percy Duns- 
heath. 9 p.m. 

Friday, Nov. 8th.—21, Albermarle Street, W.1. ‘* The 


Anatomist and the Engineer : 
Mechanism of a Bird,” 
9 p.m. 


Friday, Nov. 8th.—INDUSTRIAL APPLICATIONS SECTION : 
E.L.M.A. Lighting Service Bureau, 2, Savoy Hill, 
W.C.2. 
relation,” K. 

D. J. Desmond. 


Wednesday, Nov. 6th.—Corporation Electricity Depart- 
Developments in Light Alloys and their Uses,” J. C. 
Bailey. 


To-day, N 


To-day, Nov. 1st,—MANCHESTER SECTION : 
College of Technology, Manchester. 
Facilities for Industry,” the Rt. Hon. Lord Piercy. 


6.30 p.m. 
Society of Engineers 
Monday, Nov. 4th.—Geological Society, Burlington 
House, Piccadilly, W.i. ‘‘ Modern Methods of 
Testing,” A. E. Bingham. 5 p.m. 


Saturday, Nov. 2nd.—N. EasTeERN CENTRE: 
Methodist Church Hall, Ridley Place, Newcastle-on- 


University College, South- 
‘*The Performance and Control of Loco- 
J. L. Wilson. 6.45 p.m. 

Hartle- 


lepool. ‘Variable-Speed Gear 
smission,’’ W. J. Gildon. 2.30 p.m. 
Institution of Production Engineers 
Nov. 4th.—YoORKSHIRE SECTION: 
Leeds. 
7 p.m. 
8th.—N.-EasTERN GRADUATES : 
Newcastle-on-Tyne. 
ding Tool Design for Plastics,’ J. H 
.m. 
Nov. 


Ayre. 


9th.— YORKSHIRE GRADUATES: Great 
“Colour and its Appli- 
Sykes. 2.30 p.m. 

Iron and Steel Institute 
y and Thursday, Nov. 13th. and 14th.—Inst. 


Autumn Meeting. For programme, 
age 354, issue of Oct. 18th, 1946. 

Junior Institution of Engineers 
“ High- 


Merchant Venturers’ Tech- 
** Geology in 


GROUP: 
College, Unity Street, Bristol. 

F. L. Daniels. 7.30 p.m. 
Nov. 2nd.—N. WESTERN SECTION : Manchester 
Mary’s Parsonage, 
“Some Notes on the Uses of Stainless 


= Engineering Purposes,” C. H. Faris. 


6.30 


ov. 8th.—39, Victoria Street, S.W.1. “‘ Sugar 
and Engineering,” H. W. Arkell. 6.30 p.m. 
Nov. 11th.—N.-WesTeRN SeEcTION.—Man- 


” 


Manchester. ‘‘Modern Factory Lighting, 


Howell. 7 p.m. 

Keighley Association of Engineers 
lst.—Dev onshire Buildings, Devonshire 
* Efficiency in the Welding Shop : 
Design to Finished Product,” F. Koe snigs- 
r. 7.30 p.m. 

Manchester Association of Engineers 

ov. 8th.—Engineers’ Club, 17, Albert Square, 
“*Motion and Movement in Modern 
R. Laban and F. C. Lawrence. 
>.m. 


Nov. 5th.—Wigan and District Mining and 
nical College, Wigan. ‘‘ Methods of Working 
” T. N. Fritzsche. 3.30 p.m. 
Nov. 12th.—Engineers’ Club, Albert Square, 
hester. ‘‘Skip Winding at Maurits Colliery 
State Mines in Limburg (Netherlands),”’ 
kker. 3.15 p.m. 

t Coast Institution of Engineers and Shipbuilders 
lst.—Literary and Philosophical Society 
Newcastle-on-Tyne. ‘Standard Cargo 
T. Butterwick and W. MacArthur 
6 p.m. 

N.W. Fuel Luncheon Club 


on. 


‘The British Coal Industry,” Robert 
12.30 p.m. 

Reinforced Concrete Association 

Nov. 7th.—Inst. of Civil Engineers, Great 
e Street, S.W.1. ‘Prestressed Reinforced 
Kurt Billig. 6 p.m. 


Royal Institution of Great Britain 


A Study in the 
Sir D’Arcy W. Thompson. 


Royal Statistical Society 


Applications of Multiple Cor- 
B. P. Pudding and 


** Some 
A. Brownlee, 
6.30 p.m. 

Rugby Engineering Society 
Little Church Street, Rugby. ‘‘ Recent 
7.30 p.m. 

Sheffield Metallurgical Association 

ov. lst.—REFRACTORIES GROUP: Metallur- 
Club, 198, West Street, Sheffield. ‘*Co- 
ion in Refractories Research,’ W. J. Rees. 


Society of Chemical Industry 
Great Hall, 
** New Financial 


Stephenson Locomotive Society 
Central 


Great 
** Lubrication— 


Neville 
“Some Principles of 


Personal and Business 


Mr. W. KirkHam has been appointed chairman 
of Edward Wood and Co., Ltd., Manchester. 

Mr. Harry Towers has been appointed a direct or 
and general manager of A. Reyrolle and Co., Ltd 

Mr. H. Francis is retiring from the board of 
Kayser Ellison and Co., Ltd., Sheffield, afcer sixt y 
seven years’ service with the firm. 

Sir CiirrorpD Paterson, F.R.S., has been elect od 
President of the Institution of Engineers-in-Char.:e 
in succession to Sir Alexander Gibb. 

Mr. K. S. Arnoup, M.I. Mech. E.,  genoral 
manager of Fawcett, Preston and Co., Ltd., 
been appointed a director of the company. 

Mr. GILBERT SZLUMPER has been appointed 
London representative of the North British Loco. 
motive Company, Ltd., 82, Victoria Street, S.W.1. 

THE LONDON, MIDLAND AND ScorrisH RatLw AY 
COMPANY announces the appointment of Mr. R. 
Bond as deputy chief mechanical engineer labs. ; 
Mr. H. W. Ricuarpson, M.I.E.E., eithen of Th 
G.E.C. Journal, has retired after twenty-seven 
years’ service with the General Electric Company, 
Ltd. 

Mr. W. W. MacArtuur, M.I. Mech. E., has been 
appointed managing director of Tipsy Aircraft Com 
pany, Ltd., a subsidiary to Fairey Aviation Co 1 
pany, Ltd. 


his 


Acting President of the Combustion Appliance 
Makers’ Association, following the death of the 
President, Mr. S. McEwen. 

Mr. ALLAN STEVENSON, C.B.E., of David Rowan 
and Co., Ltd., Glasgow, has been re-elected chairman 
of the National Association of Marine Engine- 
builders. Mr. H. E. Sheardown, chairman of 
Charles D. Holmes and Co., Ltd., Hull, has been 
re-elected vice-chairman. 

THE MINISTER OP TRANSPORT has appointed 
Brigadier R. J. O. Dowse, C.B.E., M.I. Mech. E 
to be Traftic Commissioner for the Metropolitan 
Area in succession to Sir Henry Piggott, C.B., who 
is retiring on December 31st. He has also appointed 
Mr. J. W. Fletcher to be Chairman of Traftic Com- 
missioners for the East Midland Traffic Area. 








Contracts 


THE Great WESTERN Raitway Company has 
placed an order with British Brown-Boveri, Ltd., 
for @ gas turbine locomotive. The locomotive, 
which is intended for use on express passenger 
services, will develop an output of 2500 h.p. and 
will be capable of a maximum speed of 90 m.p.h. 


has received an order from 
the State Electricity Commission of Victoria 
(Australia) for the hydro-electric plant for the 
Kiewa No. 4 Station. The contract, valued at over 
£A250,000, includes three vertical-shaft Francis 
turbines, each driving a direct-coupled Metro- 
politan-Vickers generator. 

THE GLAS30OW CORP-RATION has approved the 
acceptance of an offer by Crowley, Russell and Co., 
Ltd., of Glasgow, for the new east main pipe- 
laying contract No. 2, at a cost of £65,535. The 
necessary pipes and specials are to be supplied by 
the Staveley Coal and Iron Company, Ltd., of 
Chesterfield, at a cost of £64,000. The contract 
comprises the laying and jointing of 3 miles of 36in 
internal diameter concrete-lined cast iron pipes, 
forming part of the new 36in east main to be laid 
from the Milngavie reservoirs on the north to 
Burnside on the south side of the city, a distance 
of 14 miles, and has to be completed in twelve 
months. Special features of the contract are the 
construction of a pipe subway under the Forth and 
Clyde Canal and the construction of a second pipe 
subway under the main Glasgow and Edinburgh 
line of the London and North-Eastern Railway. 


BovinG AND Co., Ltd., 








G.W.R. SicNaL Works.—The Great Western 
Railway Company’s signal and telegraph works at 
Reading are to be rebuilt and re-equipped at a cost 
of £300,000. The new works, which will be on the 
same site as the existing works first established at 
Reading in 1855, will be all under one roof, with top 
lighting in all working departments, modern lay-out 
to facilitate efficient and economic production and 
repairs, and up-to-date canteen facilities. In 
addition to making the mechanical signalling devices 
and associated electrical equipment used, special 
types of telephones and telegraph instruments, 
automatic train control apparatus and repairs to the 
whole of the clocks, watches and time recorders on 
the system, the signal department is responsible for 
the maintenance of some £14,000,000 of equipment 
installed on the lines and in the stations and offices 





Annual general meeting. 6 p.m. 


of the G.W.R. J 


Mr. H. CurIsToPHER has accepted the office of 
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Imperial Preference and Empire Unity 


HAVING in view that a Committee is now 
mecting in order to prepare for the International 
Conference on Trade and Employment next 
year, the National Union of Manufacturers, 
representing 4000 manufacturing firms, has 
sent to the President of the Board of Trade a 
memorandum urging that no action should be 
taken which will tend to weaken the unity of 
the British Empire. It also reaffirms its belief 
that the economic recovery and the future 
prosperity of the British Commonwealth and 
Empire depends upon: the maintenance of the 
policy of Imperial preference. The National 
Union feels that the existence of the British 
Commonwealth and Empire is the greatest 
factor at the present time in preserving the 
peace and stability of the world. For that 
reason it strongly deprecates any weakening 
of Imperial preference, not only because of its 
great material advantages, but also because of 
its enormous influence in maintaining and 
strengthening links between the Empire coun- 
tries. Any such weakening, it goes on to say, 
is calculated to inflict considerable injury on 
the producers in the Dominions and Colonies. 
Furthermore, the exporting industries of the 
country would be likely to suffer great losses 
in our Empire markets if they were to be 
deprived of that certain outlet of goods which 
has been of such inestimable value in the inter- 
war years, when half of our exports of manu- 
factured goods found its markets within the 
Commonwealth and Empire. 


The L.C.C. and the Railway (London 
Plan) Committee 


AT a meeting of the London County Council 
on Tuesday last the Town Planning Committee 
submitted its observations on the report of 
the Railway (London Plan) Committee, a 
summary of which was published in THE 
ENGINEER Of May 10th last. The L.C.C. accepts 
the report in principle, but has commented in 
detail on some of the proposals made in it. It 
is felt, for instance, that an early decision is 
necessary regarding the proposed new station 
sites at Waterloo Junction and Tower Bridge 
Road, in view of imminent development on 
these sites. The alternative suggestion in the 
report that the main line viaduct route ter- 
minating at Waterloo Junction should be at 
sub-surface level should, the L.C.C. observes, 
be adopted. Other comments made by the 
L.C.C. are that in connection with the handling 
of mails, merchandise and luggage carried by 
passenger train, consideration should be given 
to the possibility of extending the Post Office 
tube, and to the linking up of the main line 
terminals with a similar small-gauge tube rail- 
way for parcels traffic; that consideration 
should be given to the possibility of according 
higher priority to the removal of Charing Cross 
railway bridge in order to expedite the carrying 
out of the first stage of the Thames south bank 
scheme ; and that further consideration should 
be given to the provision of arrangements to 
secure adequate improvement in railway pas- 
senger traffic facilities in South-East London. 


Institution of Electrical Engineers :, 
Education and Training 


\ MEMORANDUM has just been issued by the 
Institution of Electrical Engineers dealing with 
further education and training grants for the 
practical training of graduate personnel in the 
electrical engineering industry. Provision has 
now been made by the Ministry of Labour and 
National Service for grants to be awarded to 
assist those whose technical education or train- 
ing was interrupted by military service. The 


majority of those who have served in certain 
technical branches of the Services should, it is 
felt, be able to complete their practical training 
in a twelve months’ course. 


Such a course 





A Seven-Day Journal 


would include foundry work, metal pressing, 
and the working of non-ferrous metals and 
plastics ; the assembly, wiring and testing of 
electrical machinery and apparatus; and 
departmental work in the progress section and 
drawing-office. In some cases it is appreciated 
that a full two years’ apprenticeship course 
may be called for, while in others a six months’ 
refresher course would fulfil the requirements. 
A plan of training will be drawn up by the 
employer before the grant is awarded, and a 
report of the apprentice’s work will be prepared 
every three months by the trainee himself and 
submitted to the Ministry by the employer, 
with the addition of a report on the trainee’s 
progress during that period. The scheme will be 
administered by the appointments officers of 
the Ministry of Labour and National Service, 
whose offices are situated in the following 
towns :—Birmihgham, Bristol, | Cambridge, 
Cardiff, Edinburgh, Glasgow, Leeds, Liverpool, 
London, Manchester, Nottingham, Newcastle- 
upon-Tyne, and Reading. The appointments 
officers will be in contact with the local repre- 
sentatives of the Institution of Electrical Engi- 
neers’ Advisory Service, and intending applic- 
ants for grants are advised to notify the 
secretary of the Institution when they apply 
to the Ministry of Labour and National Service. 


Licences for New Wells or Bore-holes 


Ir is announced by the Minister of Health, 
Mr. Aneurin Bevan, that a number of areas 
have been named in which Orders have been 
made or are contemplated designating them as 
controlled under Section 14 of the Water Act, 
1945, in respect of new wells or bore-holes and 
boring for minerals. The areas named include 
the whole of the Lee Valley, the area around 
Luton, the remainder of Hertfordshire, parts of 
Middlesex, Buckinghamshire and Bedfordshire, 
South-West Essex, the greensand area of South 
Bedfordshire and Buckinghamshire, and an area 
around Sunderland. This list, it is stated, is not 
exhaustive, and persons considering new works 
for the extraction of water are advised to 
consult the Ministry of Health or the Geological 
Survey as to whether they come within the 
scope of the Act and Regulations. The general 
effect of Section 14 of the Act is that in con- 
trolled areas a person must obtain a licence 
from the Minister before constructing a well, 
bore-hole or other work for the purpose of 
abstracting underground water or extending 
such wells or bore-holes. Water must not be 
abstracted for any other purpose or from any 
well, bore-hole or other work constructed or 
extended in contravention to the Order. A 
licence is not required for the construction of 
works, including experimental borings, which 
are expressly authorised by any statutory 
enactment, or for abstracting water for the 
domestic purposes of a household. The Regula- 
tions under Section 14 also provide that any 
person, before beginning to construct a new 
boring for the purpose of searching for or 
extracting minerals in any controlled area, shall 
give notice of intention to the Minister and shall 
take such measures as may be required by the 
Minister for the conserving of water. Applica- 
tions for licences and notices of intention should 
be sent in England to the Ministry of Health, 
Whitehall, London, 8.W.1, and in Wales to the 
Welsh Board of Health, Cathays Park, Cardiff. 
The Regulations do not apply to Scotland. 
Copies of the Regulations (S.R. & O., 1946, 
No. 675) may be obtained on application to 
H.M. Stationery Office, price Id., or post free 
2d., or through any bookseller. 


New International Organisation for 


Standardisation 
Ir is announced by the United Nations 
Standards Co-ordinating Committee that, 


following a Conference of National Standards 
Bodies, held in London from October 14th to 
26th, a new International Organisation for 





“ISO,” as it will be known 


Standardisation, or 
in its abbreviated title, has been set up. The 
London conference at which the standards 
bodies of twenty-five nations were represented 
was preceded by a conference in New York in 
1945 and another in Paris in 1946 at which pre- 
liminary proposals were drafted which formed 
the basis of the London discussions. The con- 
stitution of the ‘‘ ISO ”’ provides for a General 
Assembly, a Council, a President, a Vice- 
President, a Treasurer, and a General Secretary, 
with Technical Committees and Technical 
Divisions. Its operations are to be adminis- 
tered by a Council consisting of the President 
and ten members. For the next five years five 
major countries, China, France, the United 
Kingdom, the United States of America and 
Soviet Russia, are each to have a seat on the 
Council. Australia and Norway will have seats 
for four years, Belgium and India for three 
years, and Brazil and Switzerland for two years. 
The officers so far elected include the President, 
Mr. Howard Coonley, the Chairman of the 
Executive Committee of the American Stan- 
dards Association; the Vice-President, Mr. 
Gustave L. Gérard, President of the Belgian 
Standards Institution ; and the Treasurer, Mr. 
F. Streiff, President of the Swiss Standards 
Organisation. A small working committee, 
acting under the Council, consisting of the 
President, Vice-President and Treasurer, will 
supervise the operation of the General Secre- 
tariat. The official languages will be English, 
French and Russian. Twelve subjects have 
been chosen for immediate consideration, and 
the United Kingdom has been asked to under- 
take the Secretariat for the following six Inter- 
national Committees :—-Metal Food Containers, 
Iron and Steel (including Cast Iron and Cast 
Steel), Rubber, Coal and Coal Products, 
Laboratory Glassware, and Gas Cylinders and 
Identification Marks. Other subjects are Screw 
Threads and Nuts and Bolts, Engineering 
Drawings, Sheet and Wire Gauges, Gears, Non- 
Metallic Packings for Frozen Foods, and Timber 
Grading and Classification of Defects. This last 
Committee is to be in charge of the Soviet 
Standards Organisation. 


New Chief Engineer, London County 


Council 


DuRInG the past week it was announced by 
the London County Council that its Staff and 
General Sub-Committee had unanimously recom- 
mended the appointment of Mr. Joseph Rawlin- 
son, M.Eng., M. Inst. C.E., M.I. Mech. E., M.I. 
M. & Cy. E., the city engineer and surveyor of 
Westminster, to succeed Sir Peirson Frank as 
the Council’s chief engineer. This appointment 
was confirmed by the Council at a later meeting, 
and Mr. Rawlinson will take up his new appoint- 
ment at a date to be arranged. He is forty-nine 
years of age, was born and educated in Liver- 
pool, and took his M.Eng. degree at Liverpool 
University. He was for some years with the 
old-established general engineering firm of 
Francis Morton and Co., Ltd., of Garston, 
Liverpool, which specialised in bridge and pier 
work. In 1921 he joined the firm of Muirhead, 
MacDonald and Wilson, Ltd., of London, public 
works contractors, and for three years was 
engaged on the construction of roads and 
subaqueous tunnels. In 1924 Mr. Kawlin- 
son joined the engineering department of 
the Liverpool Corporation, which was then 
under the control of the late Mr. John A. Brodie, 
who was succeeded by Sir Peirson Frank. Mr. 
Rawlinson was appointed by the Westminster 
City Council city engineer and surveyor in 
January, 1936. In addition to his usual duties, 
he was busily engaged on civil defence work 
during the recent period of hostilities, for in the 
years 1940 and 1941 Westminster was among 
one of the most heavily bombed centres 
in the country. We take this opportunity 
of wishing him every success in his new 





office. 
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Modern Locomotive Practice: Pennsylvania 
Railway 


By E. C. POULTNEY, 


No. I 


dbp purpose of these articles is to present a 
general survey of modern locomotive prac- 
tice on the Pennsylvania Railway, with more 
particular reference to those placed in service 
during recent years. The writer has on pre- 
vious occasions referred to Pennsylvania loco- 
motives and also to the tests carried out on 
the testing plant at Altoona in the pages of 
THE ENGINEER, and in again taking up the 
subject feels that no apology will be required 
in view of the interest universally taken in the 
work that has been done at Altoona under 
the direction of many distinguished engineers, 
who in their time were acknowledged masters 
in the art of locomotive designing and con- 
struction. Glancing back to earlier days, 
such names as Theo. N. Ely, A. W. Gibbs 
and Alex Vogt come to mind, while in more 
recent times J. T. Wallis (the first chief of 
motive power to have jurisdiction over the 
entire system), F. W. Hankins, and the late 
H. W. Jones, and the present chief of motive 
power, H. T. Cover, will be remembered as 
being responsible for the notable locomotive 
designs which will be the chief subjects of the 
present discussion. THE ENGINEER of June 
7th last referred to the interesting fact that 
this year the Pennsylvania celebrates its 
centenary, and when doing so stated that 
during the period 1849-50 the company’s 
gross revenue amounted to 339,450 dollars, 


TaBLeE I.—Pennsylvania Locomotives 


O.B.E., M. Inst. Loco. E. 


of that year designed by Alex Vogt 
were in themselves a noteworthy example of 
designing at that period. These engines had 
a very wide grate with an area of 68 square 


the driver could get an uninterrupted view of 
the track ; thus the driver and fireman were 
separated. This arrangement, although 
much used in American practice, did not {ind 
favour in this instance, the result being that 
in 1901 a revised design was brought out 
having a rather narrower grate with an area 
of 55-5 square feet and the cab in its usual 
position. 

In this 1901 design, which may be said 
to be the foundation stone on which modern 
Pennsylvania engines have been built, the 
steam pressure was increased from 185 lb in 
the case of the engines of 1899 to 205 lb per 





feet and the cylinders, 20}in by 26in, had 


square inch, a pressure destined to remain 








** ATLANTIC *" 


balanced valves placed on the top of the 
cylinders, which were outside, as usual, and 
Stephenson’s motion imparting a full gear 
travel of 74in to the valves, which were given 





, Period 1868-99: Passenger Engines 


a 1}in steam lap. The motion was designed 





Date oS 1868 

Type --| 440 
Oo eee ee ee wee AT ae) ae 
Cylinders, inches ... ... ... ... suk, we ooee 
Driving wheels, diameter, inches | 62 
Steam pressure, lb per square inch ..._ .. 125 
Heating surface, total, square feet ... ...| 1,083 


Grate area, square feet ee eee, 17-6 
Weight on coupled axles, Ib | 50,950 
Weight, engine, lb bos, Veebtaeiileee SRT Cee 
Rated tractive force, lb a ere 








comparing with a total of 979,444,033 dollars 
in 1945. 

Before proceeding further the writer 
wishes to record the valuable assistance 
received in the preparation of this article 
from the motive power authorities of the 
railway, particularly the late H. W. Jones, 
chief of motive power, and H. T. Cover, the 
present holder of that office, and also the 
co-operation received from the Baldwin Loco- 
motive Works, Pa. 


Earzty “ Atuantic ” TyPE ENGINES 


With the foregoing remarks as an introduc- 
tion, it is now proposed to trace in broad out- 
line the modern development of motive power 
on the Pennsylvania, gradually working up 
to a fuller and more complete picture as the 
most modern engines are reached. The main 
theme of this review will be based on the first 
“ Pacific’ type locomotives introduced in 
1907. However, to get the complete picture 
of development in its correct perspective, it 
will be necessary to refer to the “ Atlantic ” 
type, illustrated herewith and first built in 
1899. Previous to that date passenger services 
were principally conducted by 44-0) type 
locomotives, though the six-coupled 4-6-0 
design had been used to a limited extent. 

The introduction of the “ Atlantic” 


1882 1883 1893 1895 1899 
4-4-0 4-4-0 4-4-0 4-4-0 4-6-0 
“D7” “Dila” | “D13e” | “D116” “G4” 
17x 24 18} x 24 184 x 24 18} x 26 20 x 28 

68 68 68 68 72 

140 140 175 185 225 

1,280 1,530 1,571 1,905 2,816 
34-7 34-7 33-2 33-2 30-8 

64,000 67,800 79,500 93,600 140,500 

93,500 100,600 114,500 135,300 184,300 

12,140 14,390 17,990 20,580 29,750 

















with particular care in order to reduce weight, 
and the light underhung crossheads worked 
in enclosed guides of a type designed by Alex 
Vogt. The tenders fitted were of interest, 
inasmuch as they ran on six wheels, and had 








TYPE LOCOMOTIVE, 





CLass ‘‘E 1 °*’—ALTOONA. 


standard up to 1916 when the first of the 
2-10-0 limited cut-off engines was built, and 
which worked at 250 lb per square inch. The 
“Atlantics ” of 1901, while having cylinders 
of the same size as those of 1899, and like 
them 80in driving wheels, had, by reason 
of the higher steam pressure of 205 lb per 
square inch, a tractive force of 23,800 lb, 
which was increased to 27,410 lb in a later 
series built in 1902, with cylinders 22in by 
26in, the engines being in other respects the 
same. With boilers providing 2640 square 
feet of heating surface and a grate area of 
55-5 square feet, these engines were remark- 
ably powerful for a four-coupled design made 
possible on account of the high axle loadings 
allowed by the excellent track conditions. 
The weight carried by the coupled axles 
were for the engines of 1901 118,280 lb, 
or 59,140 lb per axle, and 118,400 lb, equal 
to 59,200 Ib per axle for the 1902 design. 
These “Atlantic” designs were built during 
the time W. W. Attenbury was superin- 








2-8-0 TYPE LOCOMOTIVE, CLASS ‘‘H 6B 








*'—-BALDWIN LOCOMOTIVE WORKS, 1905 


outside frames and axle-boxes with overhung | tendent of motive power of the lines east of 
laminated springs, thus following British| Pittsburgh, and shortly after A. W. Gibbs 


practice. 





in 1899 marked an important step in 
Pennsylvania practice, and the engines 


was considered advisable to place the cab|revised to 


Because of the wide firebox it|took over this office in 1903 the design was 


include piston valves with 


midway in the length of the boiler, so that! Walschaerts motion in place of balanced 
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slide valves and Stephenson’s valve gear. 
This new design appeared in 1906. Mention 
should here be made of the fact that 
Walschaerts gear was first applied by the 
Pennsylvania to a class of 2-8-0 freight 
engines built by Baldwin in 1905, engines 
which though using saturated steam, were 
also equipped with piston valves. 


2-8-0 FREIGHT ENGINES 


During the period these “‘Atlantics ’’ were 
being developed attention was also being 
given to the question of providing more 
powerful engines for freight traffic, and in 
1902 a 2-8-0 design appeared, using saturated 


that more powerful engines were required to 
work heavier passenger trains becoming 
common, especially on the lines west of 
Pittsburgh ; that is, between that point 
and Chicago and other centres. Accord- 
ingly, an order was placed with the 
American Locomotive Company for a 4-6-2 
passenger engine for trial purposes, which 
was delivered by the Pittsburgh works 
early in 1907. This engine, which is 
illustrated, represented a design of out- 
standing capacity for the period, using 
saturated steam, superheating not being 
at that time established in American loco- 
motive practice. 





One of the reasons leading to larger 








2-8-0 TYPE LOCOMOTIVE, CLASS ‘‘H 95°'—BALDWIN LOCOMOTIVE 


steam and with cylinders 22in by 28in, 56in 
coupled wheels and a steam pressure of 
205 lb per square inch. The tractive effort 
was 42,170 lb. From 1902 to 1905 Baldwin 
built a total of 1017 of these engines, while a 
number were also constructed at Altoona. 
Following these came the design of 1905, 
previously mentioned, generally similar and 
having the same tractive effort. In 1907 a 
larger class of the same type appeared, 
cylinders 24in by 26in and 62in wheels, with 
the same boiler pressure of 205 lb per square 
inch, producing a tractive effort of 45,330 Ib. 
In the years 1913 and 1915 two further classes 
of the 2-8-0 design appeared, having 24in 
and 26in cylinders respectively, and with the 
very material improvement of being fitted 
with superheaters. In these the tractive 
effort was raised to 49,180 lb and 53,200 Ib 
respectively. The engines of 1915 were note- 
worthy in that they were fitted with the 
Crawford stoker. Space will not permit of 
further reference to these early “Atlantic” 
and 2-8-0 engines. The general dimensions 








of these engines have, however, been tabu- 





WORKS, 1913 


engines being required for passenger 
service was the introduction of “all- 
steel” passenger coaches, first used in 


Pennsylvania did not appear till 1911, 
and it was not till 1913 that the first new 
engines of this type to have superheaters 
were put into traffic. The general use of 
superheated steam by the Pennsylvania dates 
from the year 1913, after which date new 
locomotives were fitted and a number of 
older saturated steam engines converted to 
use superheated steam. These conversions 
included the “ Atlantic” engines of 1906, 
thus materially extending their sphere of 
usefulness. This, and other reasons now to 
be mentioned, somewhat retarded the 
development of the “ Pacific,” especially on 
the lines east, though on the lines west the 
“ Pacific” design of 1913 became much in 
evidence, as in that year Baldwin built 
thirty of these engines for service west of 
Pittsburgh. 

In the meantime, reference must be 
made to a further development of the 
“ Atlantic’ type, for, as will be seen, 
the “ Pacific” locomotives ultimately built 
as standard were largely based on the latest 
“ Atlantics.” In July, 1911, A. W. Gibbs 
was appointed mechanical engineer, and was 
succeeded as superintendent of motive power 
by R. N. Durborow, who died at the end of 
the same year and was followed by J. T. 
Wallis. In the meantime an effort was made 
to build a much more powerful “ Atlantic,” 
which resulted in a new class known as “ E 6” 
being turned out of the Altoona shops in 
1910. This engine, with cylinders 22in by 
26in, 80in drivers and 205 lb per square inch 
steam pressure, developed 27,410 lb tractive 
effort. The large boiler had 3582 square feet 
of heating surface and a grate of 55-1 square 
feet. The weight on drivers was 133,300 lb, 
or 66,650 lb per axle. This design was very 
successful, and on test showed that it 
developed more power on the draw bar at 





1906, and adopted as standard in the follow- 
ing year. With the approaching completion 


40 m.p.h. and over than the “ Pacifics ” of 
1911. In due course this engine together 








Taste IT.—P. ylwania L , Period 1868-99: Freight Engines 

Date 1869 1875 1885 1893 1895 1898 
Type 4-6-0 2-8-0 2-8-0 2-8-0 2-6-0 2-8-0 
MMMM. (dan eae case ces “aa sash! ? Bed “ae “* H3b ” salt: as “H6” 
Cylinders, inches ... ... ... ... 18 x 22 20 x 24 20 x 24 20 x 24 20 x 28 20 x 28 
Driving wheels, diameter, inches 50 50 50 50 62 56 
Steam pressure, lb per square inch ... 125 125 140 150 185 205 
Heating surface, total, square feet ... 1,096 1,259 1,732 1,498 1,865 2,812 
Grate area, square feet... ... ... 16-3 23-0 31-2 31-2 30-0 33-3 
Weight on coupled wheels, lb ... 62,100 79,400 100,590 115,000 126,500 166,400 
Weight, engine, Ib baeh Mees 84,800 91,640 114,620 127,000 144,500 186,500 
Rated tractive force, lb 15,150 20,400 22,850 24,480 28,400 42,170 























of the new terminal station in New York, 
opened in 1910, the provision of all-steel 
passenger stock was materially hastened, it 
being decided that only steel coaches should 
be employed for trains operating through the 








‘*PACIFIC’* TYPE LOCOMOTIVE, CLASS ‘‘K 28''—-AMERICAN LOCOMOTIVE COMPANY. 1907 


lated (see Tables II and ITI) in order to indi-; tunnels under the Hudson River between 
New Jersey and Manhattan, and from thence 
through the East River tunnels to Long 
Island. 


cate the development that has taken place. 


MopDERN LOCOMOTIVES 
About the year 1906 it became apparent 











The first ‘“ Pacifics” designed by the 


with two others of generally similar designs 
were rebuilt, and all were fitted with super- 
heaters. This change, together with larger 
cylinders, 234in diameter in place of 22in, 
raised the tractive effort to no less than 
31,275 lb, probably a record figure for four- 
coupled engines. 

Shortly afterwards, another design was 
prepared with certain modifications to 
the boiler, while retaining the same- 
sized cylinders, which were fitted with 
12in valves. These are the celebrated 
“E6s” engines of 1914, and the forerunners 
of all modern Pennsylvania passenger engines 
up to the coming of the huge four-cylinder 
engines, classes “S1” and “T 1,” of 1939 
and 1942. 

In view of the profound effect that 
the “E6s” class had on subsequent 
passenger engines designed by the Pennsyl- 
vania, it will be necessary to give them special 
attention. The boilers were of the Belpaire 
type, in conformity with Altoona standard 
practice, but the method adopted for uniting 
the barrel with the firebox shell was dis- 
tinctly novel. In place of the usual flanged 
throat plate the rear barrel course, after it 
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had been rolled to circular shape, was flanged 
to form shoulders on either side, and thus 
provide a landing to receive the crown of the 
outer firebox wrapper. Part of the lower 


zenith, for the provision of a_ boiler 
with a total heating surface of 3509 
square feet and 55-2 square feet of grate 
area was in itself something of a triumph, 








** ATLANTIC ** 


half of the rear barrel course was flanged to 
make at the same time the firebox throat 
plate. The high tractive force of 31,275 lb 
was made possible by the weight allowed on 
the coupled axles, which totalled 136,000 Ib, 
or 68,000 lb per axle. Because of this high 
axle loading it was deemed necessary to limit 
the dynamic loading due to the over-balance 
for the reciprocating masses. It was there- 
fore decided that when running at 70 m.p.h. 
the dynamic loading or hammer blow should 
not exceed 30 per cent of the static load per 
axle. 

Full particulars of the 
these engines will be found in ‘‘ Principles of 
Locomotive Operation,” by A. J. Wood, 
M.E., MS., from which it is gathered that the 
weight of the reciprocating parts for each 

eylinder was 1015 lb, and that at 70 m.p.h. 
the dynamic wheel loading exceeded the 
static load by 28-7 per cent. To achieve 
this result great care was exercised in the 
design of the motion which was made of a 
nickel-chrome heat-treated steel, the rods 


balancing of 





TYPE LOCOMOTIVE, 





1914 


CLass **E 6S*'—ALTOONA, 


. 


quired, especially between Altoona and 
Pittsburgh, where the Pennsylvania main 
line to the west crosses the Allegheny 
mountains on a maximum ascending gradient 
westbound of 1-86 per cent. To mect 
requirements, a new “ Pacific” design was 
prepared in 1914, and one engine built at 
the Altoona shops. 

In preparing this design all those 
features which characterised the “E6s ” 
locomotives were again utilised. The 
boiler of the same general design was, 
however, much larger, with more grate area. 
With 27in by 28in cylinders, 80in drivers and 
steam at the standard working pressure of 
205 lb per square inch, this new engine, 
classified “‘K4s,’’ developed a_ tractive 
effort of 44,460 lb, more than any other 
4-6-2 high-speed engine at that time, and 
more than 40 per cent in excess of that 
exerted by the “‘E6s.”’ The same motion 








“El,” Belpaire firebox ; “ 
‘ E3a,” duplicate of *‘ E2a,” 
gear introduced for passenger engines 


E2,” round top radially stayec 
but with cylinders 22ir 
** ied,” 


years ago. These “E6s” engines made a 
name for themselves on the lines east, par- 
ticularly on the New York and Washington 





being milled out to a thin I section. The 


traffic, while they were well known at one 








** PACIFIC’? TYPE LOCOMOTIVE, CLASS *K 


crossheads were also made as light as possible. 
They were of the underhung pattern and 
operated in three bar guides. The pistons 
were of cast steel with hollow nickel-chrome 
steel rods. 

The spring suspension adopted for these 
engines was unusual, as the front truck 
and leading driving axle were equalised 
together, as were also the main driving axle 
and the rear two-wheeled truck. This latter 
was a novel design, in that its cast steel 
framing served as the rear equaliser. This 
was accomplished by the rear spring links 
for the springs of the main drivers being 
attached to the truck frame, which, in turn, 
took the weight of the engine through the 
medium of bearings arranged to slide on 
surfaces prepared on the upper part of the 
frame side members. 

In the “E6s” 
safely be said to 


the 
have 


‘* Atlantic’ may 
reached its 








tives are 


excellent as 
were, 





1927 


4S°'—BALDWIN LOCOMOTIVE WORKS, 


time to the writer on the fast New York and 
Philadelphia services. 
So far as express passenger 





locomo- 


engine 














while the development of 2448 i.h.p. for an|design was adopted and 12in valves were 
engine only weight of 243,600 lb, or only] again fitted, as for the ““E6s.” The boiler 
96-5 1b per i-h.p., constituted a record per-|heating surfaces totalled 4984 square 
formance at that time (1914), thirty-two'feet, including the forty-element  super- 
Tasce IIIl.—Pennsylvania Locomotives, Period 1899-1914: ‘‘Atlantic’’ Tyve, Passenger Engines 
i | ] | | ats Get ae 

Date Abita aay! sewn ieucees. Ee ae 1901 1902 1906 | : 1910 | 1914 
Type na weedeat, Sah iat ina ates ea 4-4-2 4-4-2 4-4-2 4-4-2 4-4-2 | 4-4 
Ciass ze |] Er” | ee” |“ Ra | esd” | Edad "| “E6” | Bb 
C ylinders, inches .-| 203 x 26 | 20} x 26 | 20} x 26] 22x 26 | 22x26 | 22x 26 | 23} x 26 
Driving wheels, diameter, inches “a 80 | 80 | 80 80 | 80 | 80 80) 
Steam pressure, lb per square inch ... id 185 | 205 205 205 | 205 | 205 205 
Heating surface— | } | 

Evaporative, square feet ae 2,640 2,640 2,640 2,038 3,582 2,896 

Superheater, square feet ee ee en - | — 33 | -- 613 
Grate area, square feet Sean oh Bala ; aa 68 | 55°5 | 55°5 | 55-5 55-5 55+1 55-1 
Weight on coupled axles, Ib 101,550/| 118,280! 123,000} oe, 900 | 127,200} 133,300) 136,000 
Weight, engine, lb ae 173,450 | 186 480 | 187 000 | 190,400 | 196,600 | 231,500 | 243,600 
Rated tractive force, lb 21,480/ 23,800} 23,800] 27,410} 27,410} 27,410! 31,275 


Jeomuitia ial Sekt, Here: Se 





1 firebox ; ‘* E2a,’’ Belpaire firebox, also all other classes; 
1 by 26in; ‘** E3d,”’ 12in piston valves and Walschaerts 
E3d’’ superheated about 1913. 


heater. The grate area was 69-89 square feet. 

The trial engine was put through a com- 
plete -series of tests on the plant, when 
it developed a maximum of 3184 i.hp. 
under the following conditions :— 


Revolutions per minute... ...  ... 200 
Cut-off, percent ... ee. See ae 
Steam, lb per i.h.p.- deme i. ant ek el 
Coal, lb per i.h.p.-hour re ee: 3-71 
Superheat, deg. Fah. ... ...  . 215 


As the engine weight was 308,890 Ib, the 
weight per i-h.p. works out at 97 lb, or prac- 
tically the same as for “E6s.” At 280 
r.p.m., or about 67 m.p.h., and for cut-offs 
of from 15 to 35 per cent, this engine 
developed from 1275 i.h.p. to 2355 i.h.p. on 
steam rates varying from 14-96lb_ to 
17-02 lb, and at coal consumptions per 
i.h.p hour of from 1-52 to 1-84 lb. 

Large numbers of these engines are inservice ; 
in fact, up to the present time the “ K4s” 
class has been the standard fast passenger 
on the line. They have been 
improved during recent years in certain 


respects, with the result that later engines 
can develop rather more power, the maximum 


TABLE L[LV.—Pennsylvania Locomotives ; Increase in Maximum i.h.p. sieht sa 1914-45 















































| 
| Engine weight, | Engine weight, 
Date. Type. Class | i.h.p. Speed, m.p.h. Ib hes pe rich. aa 

1914 *4-4-2 * E6s”’ | 2,357 75 243,600 103-0 
1914 4-4-2 ‘ E6s ” 2,488 a 243,600 97-6 
1914 4-6-2 *“ K4s” 3,184 47 308,890 97 

4-6-2 ** K4s’ 3,500 67 308,890 88-3 
1930 4-8-2 ‘Mla 4,662 51 390,000 83-7 
1942 4-4-4-4 —s | 6,552 86 497,200 76-7 
1945 4-4-6-4 “O27” | 7,987 | 57 619,100 717°6 

| | | 
* First tésts June—July, 1914. + Second tests, December, i914. + s ¢ ‘Lone tests after modifications ; approximate 


steam flow to engines, 


concerned, we now, however, 


“ce E 6 s > 
much more 


the 


something was re- 


being about 3500 i.h.p. 
definitely leave four-coupled engines, for,|shows one of the later engines, as built by 
“ Atlantics ” | Baldwin in 1927. 


70,000 lb per hour 


The illustration 


(To be continued) 
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The Cunard White Star Liner 
“Queen Elizabeth ”’ 


No. I1I—(Continued from page 388, November 1st) 


acral on Thursday, October 31st, the 
4 ‘* Queen Elizabeth ” returned to South- 
ampton, after a successful voyage during 
which she made such good speed that the liner 
proceeded slowly up the English Channel in 
order not to arrive at her home port too 
early. Both voyages, Commodore Bisset said, 
were remarkable, as they were made in 
late October, without encountering heavy 
gales. In what follows we conclude our 





the vacuum, ejectors, and lubricating sys- 
tems, including Serck oil coolers. There 
are two condenser circulating pumps in 
each station, each circulating one condenser, 
with suitable cross connections. The switch- 
boards are forward of the generator rooms 
and are arranged in such a position that the 
machinery can be seen from the switchboard 
platform. From the feeder board the ring 
mains are run to all parts of the ship. 





WHEEL - 


brief description of some of the more impor- 
tant auxiliary machinery. 


ELECTRICAL EQUIPMENT 


Referring tothe drawing reproduced on page 
386 in our last week’s article, the necessary 
current for operating the engine-room and 
deck auxiliaries, and supplying the power 
and lighting for the total load, is generated 
by two separate power stations arranged 
on each side of a centre line water-tight 
bulkhead between Nos. 2 and 3 boiler rooms. 
The total power which these stations can 
produce is 8800 kW. This power is divided 
to ensure the reliable functioning of the 
ship as an hotel, apart from her function 
as an ocean liner. Both power stations 
are entirely independent, but they are inter- 
connected. 

There are two generator units, each of 2200- 
kW capacity. They were designed and sup- 
plied by the British Thomson-Houston Com- 
pany, Ltd., of Rugby. Each generator 
consists of a steam turbine driving through 
single reduction gearing two dynamos each 
of 1100-kW capacity, arranged in tandem. 
The turbine runs at a speed of 4500 r.p.m., 
the generator speed being 600 r.p.m. In 
accordance with power station practice, 
each turbine has its own condenser incor- 
porated in the design of the set, and there 
are independent pumps for maintaining 








HOUSE 


There is also an emergency battery and a 
motor generator designed to take current 
at 220 volts and supply it at 25 volts for 
low-pressure services. On one of the upper 
decks there is an emergency generating 
station containing two Mirrlees six-cylinder 
Mark “Z B67” oil engines, fitted with 
electric motor starting gears and coupled 
directly to B.T.H., 75-kW, 220-volt genera- 
tors. A Serck radiator is fitted at one end 
of the base plate of each engine and the 
radiator fan is driven by a vee belt. Im- 
mersion heaters and thermostats are provided, 
both for the water system and the engine fuel 
tanks, so that the engines can be started and 
run in any emergency when the vessel is in 
port or during extreme winter conditions. 


NAVIGATING EQUIPMENT 


In the accompanying engraving we show 
a view of the wheelhouse, containing the 
principal navigating instruments. On each 
side of the wheelhouse is a wing deck 
having a special front to ensure wind-still 
conditions. On these parts of the bridge 
additional telegraphs are fitted, while at the 
extreme outside corners are two Sperry 
searchlights, which, in an emergency, can 
illuminate the length of the ship. 

The engraving also shows the Siemens 
Brothers’ engine-room electric telegraphs 
and the steering wheels in duplicate, with 





Brown Brothers, Ltd., telemotor gear. The 
Kelvin magnetic compass and the Sperry 
gyrocompass and automatic helmsman will 
also be seen. Siemens revolution indicators 
and navigational light indicators, submarine 
signal gear and Hughes depth sounders 
are mounted in the wheelhouse, together 
with Clifford and Snell ‘‘ Loudaphones ” and 
*Loudasound” boat deck equipment. On 
the funnels are special low-pitch steam- 
operated “Tyfon,”’ whistles. The wireless tele- 
graph and telephone installations are operated 
by the International Marine Radio Company, 
Ltd. Two radar sets are fitted, one of the 
latest Admiralty type, and the other by 
A. C.-Cossor, Ltd. 

The steering gear was designed and 
constructed by Brown Brothers and Co., 
Ltd., of Rosebank Ironworks, LEdin- 
burgh. It is of that firm’s latest four- 
ram, electro-hydraulic type. It comprises 
four cylinders with rams acting through 
pivoting crossheads on the tiller, fitted to 
the rudder stock. Oil is the hydraulic 
medium and it is pumped by three ‘‘ VSG ”’ 
high-pressure variable-delivery pumps, 
driven by Laurence Scott electric motors. 

An illustration overleaf shows the steer- 
ing gear room, looking aft, with the steering 
gear itself and the motor driven pumps ; 
in the foreground the two _ servo-motor 
units connected with the bridge telemotor 
gear will be seen. The power units are so 
arranged that one, two, or all three, can 
operate the gear, and any one or two can 
be removed and allow the remaining units 
to function. The power units are put into 
or put out of action by simply starting up 
motors, while arrangements are made where- 
by an instantaneous change can be made 
from hydraulic to mechanical control, should 
it be required. All the switchgear was 
designed and supplied by Brookhurst Switch- 
gear, Ltd., of Chester. 

Among the other electrically operated 
deck machinery we may mention the anchor 
cable lifting gear and the capstan machinery, 
which are driven by Laurence Scott 
electric motor units, working on the vari- 
able voltage principle. This equipment 
was designed and supplied for Napier 
Brothers warping capstans by Laurence 
Scott and Electromotors, Ltd. It serves 
six 36-ton and two 30-ton capstans. The 
same makers supplied the electric cargo 
winches, which have been designed with 
adequate lifting and slack rope speeds for 
the loading and discharging of the liner 
in the terminal ports and ports of call. 
The anchors, anchor cables, and the boat 
davits were built by Samuel Taylor and Sons 
(Brierley Hill), Ltd. 

The steel lifeboats were constructed by 
Hugh MacLean and are fitted with Thorny- 
croft high-speed diesel engines with a 
reduction gear between the engine and the 
propeller. Each set of boat davits has an 
electrically operated boat lifting gear. 

Fire-fighting equipment comprises a Grin- 
nell automatic sprinkler alarm system, 
which was designed and fitted by Mather 
and Platt, Ltd., of Park Works, Manchester. 
This system is applied to public rooms, cabins 
and alleyways. For cargo hold protection, 
the Walter Kidde Company, Ltd., supplied 
a “Richaudio” smoke detecting cabinet, along 
with Lux CO, fire-extinguishing installation 
for the cargo spaces, boiler rooms and film 
rooms. Foam fire-fighting equipment of 
Pyrene and Phomene types is supplied 
by the Pyrene Company, Ltd. There 
are many fireproof bulkheads in the ship, 
and much of the woodwork is rendered 
fireproof by the “Oxylene”’ process of the 
Timber Fireproofing Company, Ltd., of 





Market Bosworth, near Nuneaton. All 
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wood grounds and backs of panels are painted 
with “ Porcella ”’ fire-resisting paint. 


AIR-CONDITIONING INSTALLATION 


The air conditioning of the ‘‘ Queen Eliza- 
beth” is of interest as being the largest 
of its kind yet installed in any ship. It is 
designed to serve the restaurant, cabin 
lounge, salon, cabin writing room, studio, 
cabin smoking room, the theatre, and the 
tourist dining saloon and lounge. It was 
designed and fitted by the Carrier Engineer- 
ing Company, Ltd., of London. For this 
purpose there are no less than twelve inde- 
pendent air-conditioning plants, having 
altogether a capacity of over 5,000,000 
B.Th.U.s per hour. The plants are con- 
nected with a large Carrier steam-ejector 
refrigerating unit placed forward of the 
generator room. 

The installation is designed to maintain 
comfortable conditions of temperature and 
humidity in all the rooms served when 
outside temperatures range from 100 deg. 
to zero deg. Fah. Actually, with external 
conditions of 100 deg. Fah., dry bulb, 
and 80 deg. Fah., wet bulb, the plants are 
guaranteed to maintain an internal tempera- 
ture of 82 deg. Fah., with a relative humidity 
of 50 per cent. In winter weather, with 
an external temperature of zero, the room 
temperatures will be maintained at 70 
deg. Fah., with a relative humidity of 
45 per cent. The ducting and the outlets, 
from which the conditioned air is distri- 
buted, are designed so as not to detract 
in any way from the decoration of the rooms ; 
in fact, the openings through which the 
conditioned air issues are ingeniously com- 
bined with the decorations, so that they form 
part of it and may therefore be regarded as 
invisible. The design of the air distributing 
ducts is such as to ensure freedom from 
draught even under maximum cooling load, 
and special attention has been paid to the 
silent running of the air-conditioning plants 
and the avoidance of noise in the ducting. 

The air-conditioning plants themselves 
comprise air supply and extracting fans, 
driven by variable speed motors, a Carrier 
marine type dehumidifier, gilled copper 
tube air heater batteries, and auto- 
matically-controlled volume dampers, to- 
gether with apparatus for controlling the 
temperature and humidity. The automatic 
control system is operated by means of 
compressed air and comprises thermostats, 
both in the conditioned spaces and on the 
plants themselves, which regulate the adjust- 
ment of the volume dampers and the admis- 
sion of steam to the heater batteries. The 
refrigeration is distributed by means of 
water, which is cooled in the steam ejector 
refrigerating machine already mentioned. 
This refrigerated water is sprayed in the 
dehumidifiers, where it effects both cooling 
and dehumidifying during warm and humid 
weather. In cold and temperate weather 
the dehumidifiers function as humidifiers, 
and at all times as efficient air washers, 
to give a clean air supply to the 
conditioned rooms and protection of the 
decorations against damage by dirt. The 
air distribution system—which is made 
entirely of galvanised sheet steel—is very 
extensive, the ducts alone having a total 
weight of more than 100 tons. Owing to 
the relatively low temperature of the air 
supply in warm weather, both the air-con- 
ditioning plants and the whole of the supply 
ducting has beeninsulated, involving the useof 
rather more than 100,000 square feet of cork. 


REFRIGERATING INSTALLATION 


The main refrigerating plant installed 
in the ‘Queen Elizabeth” comprises a 





large set of provision chambers of a total 
insulated capacity of 45,000 cubic feet, 
and five cargo chambers, with a total insu- 
lated capacity of 14,465 cubic feet. The 
provision chambers, situated on “C,” “D” 
and “ E”’ decks, are sub-divided into com- 
partments for the storage of food and wines. 
In addition to these provision chambers 
there are also thirty-five cold cupboards 
and water-coolers, situated on “C” and 
“R” decks. All these spaces are cooled 
by the circulation of brine through electric- 
ally-welded galvanised pipes, from the main 
plant. The temperature in the various 
insulated chambers is registered in the 
refrigerating machinery room on _ Elliott 
electrical distance thermometers. 

The refrigerating machinery, which is 
situated on the tank top, immediately abaft 
the main engine-room and between the two 
centre propellor shafts, comprises two ver- 





softening plant having a capacity of 200 tons 
per twenty-four hours. The lay-out of this 
plant is indicated on the upper view of the 
drawing reproduced last week on page 386. 
The raw water, which is taken aboard at New 
York and Southampton, is stored in double- 
bottom reserve feed tanks, from which it i: 
pumped to the softener at a constant rate. 
Softening is effected in two stages: by the 
precipitation of the temporary hardness by 
lime softening, and the removal of th 
residual permanent hardness by a zeolite 
softener. tn the first stage the raw 
water is dosed with lime measured and con- 
tinuously administered by chemical measur- 
ing and injection pumps. The dose can be 
altered by adjusting the stroke of the 
measuring pump. ‘Treated water is dis- 
charged into a tank fitted with motor- 
operated agitators, which ensure thorough 
admixture of softening reagent with the raw 





STEERING GEAR AND MOTORS 


tical J. and E. Hall, Ltd., CO, machines, 
each equipped with two compressors, 
mounted on a totally enclosed frame, with 
forced lubrication to all the bearings. Each 
of the machines is driven by a variable speed 
electric Laurence Scott motor of 72 b.h.p., 
coupled directly to the crank shaft. A 
negative “ booster ” set is provided to give 
a wide range of speed regulation. There 
are two nests of CO, condenser coils of 
copper tube, and two nests of CO, evaporator 
coils of steel tube, each being enclosed in a 
separate steel casing. For the circulation 
of sea water through the CO, condensers 
there is one Drysdale vertical centrifugal 
pump, which is coupled to a motor of 


74 bhp. Two further Drysdale _hori- 
zontal centrifugal pumps, circulate the 
brine throughout the installation. They 


are each coupled to a variable speed motor 
of 114 b.h.p., of the enclosed, ventilated, 
drip-proof type, complete with a drum- 
type controller. 

In addition to the main plant, thirty- 
eight “ Hallmark ’’ automatic refrigerating 
plants are installed. 


BomLeR WATER TREATMENT PLANT 
The make-up feed water to the boilers is 


softened by a Permutit lime base-exchange | 





water. The water then flows into two steel 
reaction and settling tanks having a total 
capacity equal to about 2} hours’ contact. 
The tanks operate in parallel. Temporary 
hardness is precipitated in the form of a 
sludge to the bottom of the tanks and sludge 
valves and special scrapers enable this sludge 
to be removed at intervals of some days. 

Softened water at the completion of its 
settling time is withdrawn from the tank by 
special flared draw-off tubes and piped to 
partially softened water storage tanks. It is 
then pumped through two Permutit pressure 
sand filters, which remove all traces of 
suspended matter. 

The second and final stage of softening is 
then effected by passing the water through 
two base-exchange softeners, both of 
which are filled with a bed of high- 
capacity natural zeolite, which softens 
the water to zero hardness. The zeolite does 
not impart silica to the water. The zeolite 
bed is regenerated daily by passing brine 
solution through each unit, an operation 
taking about an hour, after which tne 
bed is ready to soften a further volume 
of water. 

After this final treatment the softened 
water is ready for feeding into the high- 
pressure water-tube marine boilers. 
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VHE extensive use by the enemy during the 
latter stages of the war of radar devices 
to hamper our bombing offensive necessitated 
the development of counter-radar apparatus. 
e A successful example of such apparatus, known 
\ as “ Jostle,’ was designed and built in this 
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A Special Generator for the 
** Flying Fortress ”’ 


By J. H. WALKER, Ph.D., and A. T. 


STRETTON 


nator casing was restricted to 6gin square. 
The overall length also was limited to 14}in, 
to avoid fouling the fireproof bulkhead of the 
port: inboard nacelle. The design and manu- 
facture of this alternator, together with the 
associated control gear, was entrusted by the 
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country, and fitted in special aeroplanes which 
flew with our bomber squadrons. Due to the 
bulk and weight of this radar equipment, it 
was necessary to instal it in the bomb bays, and 
it transpired that our “‘ Lancasters ” were not 
suitable. It was found, however, that the 
“ Flying Fortress’? bomb bays were satisfactory, 


SECTION AND ELEVATION OF ALTERNATOR 


M.A.P. to the British Thomson-Houston Com- 
pany, Ltd., of Rugby. 

In view of the high frequency involved and 
the severe weight limitation, it was decided 
to build an inductor alternator, the rotor of 
which consists of a slotted laminated cylinder 
carrying no windings, and thus permitting 

















EXPLODED VIEW 


and a number of these aircraft were supplied 
by the U.S.A., under Lease-Lend, and fitted out 
in this country with this apparatus. 

To supply these radar devices, an alternator 
was required, rated at 18 kVA, 250 volts, 
1200-1550 cycles per second. The alternator 
had to be driven from the existing Wright 
“Cyclone” engine, using the same auxiliary drive 
and mounting flange which were normally 
used for a 6 kW D.C. generator. The weight 
was limited to 80 Ib and to clear other 
auxiliaries on the engine, the size of the alter- 














OF ALTERNATOR 


relatively high peripheral velocity. The final 
form of the alternator, illustrated herewith, 
embodied several novel features which con- 
tributed materially to the success of the 
development. 

In order to obtain minimum weight, it was 
necessary to operate the alternator at the highest 
possible peripheral speed. The existing engine 
gears gave a driving speed of 2700r.p.m. to 4500 
r.p.m. at the auxiliary drive to be used, and 
this was stepped up by an increasing gear on 





This ratio gave speeds of 6000 r.p.m. to 
10,000 r.p.m. at the alternator rotor. 

In the accompanying line’ drawings of the 
alternator, the stator punchings (1) are notched 
with six equally spaced open slots (2) between 
which are notched six «tapered, semi-closed 
slots (3). The complete core is held in a spun 
metal cylinder (4), thus making it possible to 
wind the stator core as a separate unit and then 
slip it into the stator frame (5). The double 
layer armature winding (6) is laid in the 
tapered slots (3), the pitch of the coils being 
from slots 1 to 3, &c. The field winding (7) 
is laid in the rectangular slots (2), with a slot 











pitch of 2 to 4, &c.; this winding is made 
four-layer in order to provide the two parallel 
circuits necessary for the control scheme. 
For both windings the main insulation is 
treated glass cloth and tape with a high grade 
thermal-setting varnish on the individual 
conductors; in view of the relatively short 
operational life of bomber aircraft, this insula- 
tion was considered to be satisfactory for a 
temperature rise of 110 deg. Cent. The arma- 
ture slots are closed with moulded compound 
wedges (8), but due to their great width it 

















_. COMPLETE . MACHINE 


was necessary to use brass for the wedges (9) 
in the field.slots ; the latter are extended con- 
siderably beyond the core to act as supports 
for the heavy field coils. 

The field and armature windings are con- 
nected to their respective terminals (10) 
in the box (11). The rotor punchings are 
notched with twelve triangular slots (12), 
which were made much deeper than was 
required from purely electrical considerations, 
so that they could act as ducts for the cooling 
air. 

The method of incorporating the alternator 
gears for minimum weight and -dimensions is 
shown in the same illustration. At maximum 





the alternator having a ratio of 2-21 to 1. 





output the power required to drive the alter- 
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nator is 27 h.p., compared with the 11 h.p. 
for which the engine auxiliary gears were 
designed. It was, therefore, considered essen- 
tial to drive through a flexible quill shaft to 
reduce shock loads in the event of excessive 
loads on the alternator, and to provide a safety 
breaking point in the event of a seizure in either 
the alternator bearings or the gear box. This 
quill shaft is shown at (13). The driving end 
is splined to suit the existing drive and the 
gear box end is splined at (14) to fit the hub 
of the internal tooth wheel (15). The internal 





In order to mount the generator on the 
existing fixing studs with the least increase in 
overall length, a steel adaptor (30) was screwed 
on the existing engine studs and the alternator 
spigoted to this adaptor and secured by four 
studs (31). The profile of the frame was such 
that a long tube spanner could be used on the 
four studs ; this was the only possible method 
of tightening, in view of the obstruction caused 
by other engine auxiliaries on all sides of the 
alternator. 

Air, supplied from the slip stream of the air- 






















teeth (16) drive four intermediate pinions|craft at 10in W.G., cools the alternator and 
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(17), mounted on ball bearings (18), which 
have their inner races secured on pins (19), 
assembled into a combined bearing cap and 
drive plate (20). The intermediate pinions 
(17) drive the alternator rotor pinion (21), 
which is keyed to the hollow rotor spindle (22). 
All pinions were hardened and tempered to 
100 tons per square inch and the teeth were 
ground finished by the British Gear Grinding 
Company. 

The driving end of the quill shaft is centred 
by the spline drive but an “‘Oilite” steady bear- 
ing was provided at (23) to assist in obtaining 
initial concentricity. At the gear box end the 
quill shaft is mounted on the ball bearing (24) 
through the hub of the wheel (15). The rotor 
spindle has ball and roller bearings (25) and 
(26). All bearings in the gear box (18), (24) 
and (25) are lubricated by gear box oil and the 





ALTERNATOR WAVEFORM AT 250 VOLTS, 
64 AMPERES, 1200 CYCLES PER SECOND 


roller bearing (26) is grease lubricated. An 
oil seal (27) is provided to retain gear box oil. 
As can be seen, the oil reservoir available is 
very small but, in view of the special duty of 
these machines, frequent topping-up of the 
oil level was permissible. 

With the air intake adjacent to the gear box, 
adequate cooling is obtained in spite of the 
small gearcase surface and oil quantities. 
It will be noted that the only additional 
material for the gearcase is the rim (28) and the 


gear box. The air enters the pipe (32) in the 
direction of the arrow (33) and then passes 
axially through the machine along the passages 
(34) at the back of the stator core and along 
the rotor slots, being finally discharged through 
the frame openings (35). 

The weight of the alternator was 66 lb 
and the gear box 7 lb, so that the total weight 
of 73 lb was well within the specified limit of 
80 lb. The overall dimensions of the machine, 
being in agreement with those of a wooden 


within the specified limits. 


box and a view of the complete machine. 


use—for the first time—of two carbon pile 
regulators (manufactured by Messrs. Newton 
Brothers) in parallel. This was necessitated 
by the fact that there was no regulator avail 


a suitable one being developed. 


pile P, of regulator 2, and vice versa. 

Within four weeks of placing the order, the 

first prototype model was designed, manu- 
factured and tested. The tests, except in one 
particular, were completely satisfactory ; the 
temperature rise on full load (measured by 
increase in resistance of the windings) was 
105 deg. Cent., and the full load efficiency at 
0-9 power factor (including losses in the alter- 
nator gear box) was found to be 81-5 per 
cent. The only defect revealed by tests was 
a pronounced second harmonic in the E.M.F. 
wave; theoretical investigation showed that 
this was due to saturation effects in the bridges 
of the semi-closed rectangular armature slots. 
In subsequent models these rectangular slots 
were replaced by the tapered slots (shown in 
the first illustration) which eliminated the 
slot bridges. The wave form finally obtained is 
illustrated herewith and an analysis obtained 
from an electronic harmonic analyser showed 
that the second harmonic was reduced to 
1 per cent of the fundamental at no load, 
and under 5 per cent at full load. 
More than 200 of these generators were 
supplied to operational squadrons during the 
last 18 months of the war and were giving 
400 hours flying time without major over- 
hauls. Their operational success, in conjunction 
with the radar apparatus they were supplying, 
contributed materially to the effectiveness of 
our bomber offensive against Germany. 











the first portion of his chairman’s address 
to the Measurements Section, Institution of 
Electrical Engineers, on October 25th, entitled 
“Trend and Development in Meters and 
Instruments,” Mr. L. J. Matthews reviewed 
recent developments in electricity meters, 
emphasising some of the factors that in- 
fluence stability of performance, including 
the use of new magnet steels and the 
design of meter bearings. He commented on 
certain aspects of the Electricity Supply 
(Meters) Act, 1936, and discussed progress 
towards standardisation. Abstracts from other 
portions of his address follow. 

The Measurements Section includes within 
its scope all types of instruments for measure- 
ment and control purposes, and it is in this 
sphere that the most remarkable expansion 
has occurred in recent years, aided particularly 
by electronic devices. These have taken elec- 
trical methods of measurement into many 
industries for the quality testing of products 
during manufacture. Radical improvements 
in the performance of thermionic valves asso- 
ciated with instruments of high sensitivity 
have permitted the accurate measurement of 
extremely small currents and voltages. One 
important result of this is the increasing use now 
being made in medical diagnosis and treatment 
of delicate electrical measurements, and there 
is no doubt that this facility will be of the 
greatest assistance in medical research. It is 
not surprising that chemists and physicists 
have recognised the advantages and adapt- 





ability of the electrical methods of measure- 





endplate (29). 


ments ; in fact, it would be difficult to find any 


Electrical Instruments 





sphere of science or industry to-day in which 
these methods are not employed to a consider- 
able extent. It would not be possible to refer 
here to all the many new and improved instru- 
ments, but I hope that a comprehensive review 
of progress may be produced in the near future. 

Continued improvements in the design and 
manufacture of the cathode-ray oscillograph 
have led to its extended use for many purposes, 
and there is a great scope for its employment in 
industrial testing instruments as well as in 
the laboratory. For example, an equipment 
has been designed for the continuous testing of 
magnetic recording wire in which the hysteresis 
loop is reproduced on the screen. 

The electric strain gauge for the measure- 
ment of stress in material under load is a very 
recent development, the essential feature 
being a fine-wire resistance unit firmly attached 
to the material under test. Any distortion of 
the member produces a variation in resistance, 
which is measured and correlated with stress 
in the material. I suggest that this is an impor- 
tant new field for measurement engineers, 
leading to greater accuracy and economy in the 
design of mechanical structures and to improve- 
ments in the strength of materials, 

A most important development is now taking 
place in the design of fully automatic control 
systems or servo mechanisms. The basic 
principle of these instruments is the measure- 
ment of a small variation in a predetermined 
condition, for example of speed, voltage, posi- 
tion, temperature, level or rate of flow of 
liquids, intensity of light, &c., and amplifica- 
tion of this variation for the release of energy 


model made to fit the engine, were, naturally, 


Two engravings, reproduced herewith, show 
an exploded view of the alternator and gear 


The control diagram, shown in the accom- 


panying illustration, is largely self-explanatory ; 
the novel feature of this arrangement is tho 


able which would handle the full field eurrent 


of the alternator and time did not permit of 
Satisfactory 
load sharing was achieved by connecting the 
series coil 8S, of regulator 1 in series with the 
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to operate a correcting control for restoring 
ihe conditions to normal. Whilst in past 
practice, particularly in America, the servo 
link has been usually pneumatic or hydraulic, 
electronic controls have been developed to give 
a much more rapid response and a closer 
control, 

The effect of the war on the production of 
instruments was the opposite to that in the 
case of meters. There was an early demand 
for very large quantities of small moving-coil 
ammeters, voltmeters and milliammeters for use 
in @ wide variety of field equipment. The 
instruments in this class were mainly of 2in 
and 2}in size in moulded Bakelite cases, and the 
conditions of service to which they were subject 
were very severe. As the production of aircraft, 
tanks, special vehicles and weapons of all kinds 
developed, the demand for electrical instruments 
of all types increased very rapidly, calling for 
many new designs to meet conditions which 
became progressively more arduous. For 
example, the higher altitudes at which aircraft 
operate made it necessary to specify that 
instruments must be unaffected by rapid 
changes in temperature between — 40 deg. Cent. 
and +70 to 100 deg. Cent. or by the rarified 
atmospheric conditions at high altitudes. 

Among the difficulties which had to be met 
was the extreme shortage of sapphire for instru- 
ment bearings; various substitute materials 
were employed, including phosphor-bronze, 
nitrided steel and glass. Moulded glass became 
the most generally employed material and 
proved to be an excellent substitute on account 
of the ease of manufacture and the low co- 
efficient of friction when used with standard 
pivots and a film of suitable oil. Other obstacles 
to mass production included the difficulty in 
manufacturing large quantities of fine-gauge 
control springs to a specified torque, owing to 
non-uniformity in quality and dimensions of 
material and lack of silk for insulating fine 
wires. As a substitute for silk, rayon was 
largely employed. This material in the forms 
of cellulose acetate and regenerated cellulose 
required the re-design of coils due to different 
space factor and particular care in handling on 
account of its lower tensile strength. For 
resistors, oxidised nickel-chrome wire, in which 
the oxide coating provided the insulation, 
proved satisfactory when the oxidising process 
was properly carried out, which was not always 
the case. 

With the extension of the war to the Far 
East it became necessary to re-design many 
instruments to withstand extreme tropical 
conditions which could only be met satisfac- 
torily by a watertight construction. Suitable 
enclosures for the miniature instruments in- 
cluded die-cast, drawn metal and glass cases, 
the terminal entries and cover joints being 
sealed by tropical-grade rubber under com- 
pression. 

I have been able to give only a brief sketch of 
the contribution of the instrument engineer 
to the war effort, but I suggest that the full 
story presented by a member or group of 
members having access to all the facts would be 
of great interest and value to the Section. 
To mention only two outstanding examples : 
much has been said, quite justly, of the effective 
employment of radar, but it is not so fully 
appreciated that instrumentation made possible 
the use of radar in combating heavy air attacks 
by bombing aircraft and by rocket bombs. 
The defeat of the magnetic mine was due largely 
to the design of new instruments for the under- 
water measurement of the magnetic fields of 
ships. 

THE MEASUREMENTS SECTION 


I have endeavoured to indicate some of the 
recent developments and present trends in 
meters and instruments from the practical 
point of view of the measurement engineer 
engaged in their manufacture and use, and now 
I wish to relate my remarks to the work and 
progress of the Measurements Section of the 
Institution. Formed in 1928 for the specialised 
study of electrical methods of measurement, 
the Section has changed considerably in charac- 
ter during the years which have elapsed. 
Whilst the original membership of about 100 


Engineers Technical Association, the increase 
in numbers to the present figure of 1347 and 
the great advance in instrument practice has 
widened the scope of discussions to a remarkable 
extent. It is perhaps natural that the member 
who classes himself purely as a meter engineer 
should feel that his subject is overshadowed by 
the larger field of instruments and control. 
In my opinion such an idea of divided interest 
is erroneous, and every member of the Section 
should consider himself as a measurement 
engineer with exceptional opportunities of 
serving the electrical industry in that capacity. 

Electrical measurement has developed, vir- 
tually, within the span of a single lifetime. 
Not until the 1880s did the first ammeter 
appear, scaled in degrees and read with the aid 
of a conversion formula. Since then the efforts 
of the meter and instrument designer have 
been an essential factor in the immense develop- 
ment of the electrical industry. That is neces- 
sarily so because the energy medium with 
which we deal is invisible and intangible and 
measurement is essential to its control and 
utilisation. Taking a broader view, it is evident 
that measurement in one form or another enters 
into practically every phase of daily life, and 
as this is an electrical age, the electrical measure- 
ment engineer occupies a unique position. His 
work is vital to his colleagues engaged in the 
many practical applications of electricity, and 
with the spread of electricity into practically 
every form of industry the opportunities and 
responsibilities of members of the Section 
increase in similar measure. 

We have reached a stage when invention 
proceeds at a rate faster than that at which 
the results of invention are being turned to full 
account. On the other hand, industry in this 
country is in need of every possible assistance 
in cheapening costs of production if the present 
standard of living is to be maintained, let alone 
improved, in face of world competition. One 
of the most effective forms of assistance of this 
nature is to be found in electrical methods of 
measurement and control. It is surely our 
responsibility to make this knowledge avail- 
able as widely as possible, and I should like to 
see, in the papers presented before this Section, 
more consideration given to the practical 
applications of instrumentation in industry. 








Home and Overseas Trade 


THE debate on home and overseas trade in the 
House of Commons on Tuesday last was opened 
by the Parliamentary Secretary to the Board 
of Trade, Mr. Belcher, who gave an extensive 
review of the country’s trade conditions since 
the end of the war. He dealt with the shortages 
of consumer and capital goods, with such ques- 
tions as factory space and labour supply, and 
with the progress of production as demobilised 
men and women returned to civilian industry. 
Later in his speech Mr. Belcher reminded the 
House that many industries were up against a 
world shortage of raw materials, a shortage 
that had reached a stage which, in some indus- 
tries, might hamper any further expansion of 
production and might cause a diminution. He 
also made reference to the shortage of fuel and 
power which was affecting all industries. It 
was hoped, he said, to get through this winter 
without any serious disturbance of production 
from this cause, but that could only be assured 
if a greater output could be secured from the 
mines. Apart from the fuel and power situa- 
tion, the two main difficulties confronting 
industry were, Mr. Belcher continued, shortage 
of labour and shortage of raw materials, par- 
ticularly of steel, timber, leather and linseed 
oil. The Government sought to alleviate these 
difficulties by the substitution of raw materials, 
the search for which was still going on, but 
sometimes by so doing it was found that new 
shortages were created. Steel, for instance, 
had been substituted for timber, and then it 
was found that there was a shortage of steel. 
Aluminium was suggested as a substitute for 





comprised largely the members of the Meter 








shortage of capacity for fabricating aluminium. 

Turning to the question of overseas trade, 
Mr. Belcher remarked that it was obvious that 
when the war ended the first necessity would 
be to re-establish ourselves in our old markets 
and to gain as many new ones as possible. 
Furthermore, the export target required to 
balance our overseas payments had been fixed, 
and that target must be achieved before the 
dollar loans were exhausted. 

Mr. Belcher concluded by saying that it was 
clear from the facts placed before the House 
that production must be very largely increased 
if we were to satisfy the needs both of our own 
consuming public and the minimum exports 
which must be achieved as rapidly as possible. 
It was equally clear that, apart from compara- 
tively small numbers in the development areas, 
there were no further resources of manpower 
that could be enlisted once demobilisation was 
complete. The only way out therefore was to 
increase output per man-hour throughout all 
the productive field, and at the same time avoid 
wasteful drawing off of manpower for other 
purposes. 

Speaking later in the debate, Mr. Oliver 
Lyttelton agreed that it was wise to abandon 
the direction of labour, but said that a national 
production plan was quite impossible unless 
the Government was going to direct labour. 
He went on to express disappointment at the 
result of the export drive, saying that we were 
far away from the target in the strongest 
sellers’ market the world had ever seen. Total 
imports had been running at £107 million per 
month and total exports during the last six 
months had been of the order of £77 million per 
month. The House had been reminded that the 
export figures -were swollen by the sellers’ 
market and by the inclusion of supplies to 
U.N.R.R.A. and other importers, who were 
really ourselves in another shape. The Govern- 
ment’s desire to swell the export figures at 
almost any cost was, he submitted, a short- 
sighted policy. 

The Secretary for Overseas Trade, Mr. 
Marquand, wound up the debate, and towards 
the end of his speech said that we might have 
to anticipate in the near future something like 
the slump experienced in 1921. He believed 
that British economy, controlled as it was at 
the moment, with a better understanding of 
an expansionist policy, a greater technique for 
dealing with such matters, a superior position 
in having a central economic plan and much 
greater economic information than we had in 
those days, could resist the effects of a tem- 
porary depression such as occurred in 1921. 
Mr. Marquand added that we must be prepared 
at some later date for a world depression of a 
much more fundamental type, such as we had 
in 1929. That depression was one of scarcity 
in the midst of plenty, but we had not yet 
reached the stage of plenty. He _ believed 
therefore that we still had a breathing space 
in which to make plans for meeting the dangers 
of a real depression, and a good deal of time was 
being devoted by expert staffs to research on 
such problems. They were considering where 
the demand for our exports would be likely to 
come from when the sellers’ market disappeared, 
what markets it would be best to cultivate, 
and what types of production had the best 
opportunity of providing the goods which would 
sell in the markets of the world. 








UnitED Maritime .CONSULTATIVE COUNCIL.— 
After agreeing to recommend that it be succeeded 
by an interim and subsequently by a permanent 
organisation that could be brought into relation- 
ship with the United Nations, the United Maritime 
Consultative Council concluded its second and final 
session in Washington on October 3lst. The 
Council, which was established as the successor to 
the United Maritime Authority, reviewed the work- 
ing of transitional machinery established on the 
termination of United Maritime Authority controls 
to ensure the transportation of U.N.R.R.A. and 
other relief and rehabilitation cargoes. It also 
reviewed reports on the restoration of normal 
processes of international shipping, and concluded 
that satisfactory progress in the return to normal 





steel, but now the country was up against a 


commercial processes was being made. 
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The ‘Strength of Rivets 


By H. M. HENDERSON* 


T the time when high-tensile structural steels 
were being developed in this country and 
the company was putting H.T.K. (high-tensile 





TABLE I.—Tests on Steel Rivets for High-Tensile Material 


Steel from Cast No: 19,741. 
Analysis : C, 0-20 per cent ; Mn, 0-64 per cent 


; 8, 0-038 per cent ; P, 0-33 per cent. 









































higher tensile and bearing strength than required 
and might, in fact, be dangerously hard. No 
records ‘were available on the actual effect of 


First SERIES 

Our first series was carried out in 1933 on 
rivets #in diameter, made from two casts, 
giving tensiles in the rolled bar of 30-8 and 
36-4 tons per square inch respectively. The 
rolled bar in diameter was sent to our usual 
rivet suppliers and made up for us into rivets 
3in diameter, 2fin and 2%in long. At this 
stage each rivet was stamped with an identity 
mark and brinelled on the head and at the 
point. The rivets were then heated and driven 
in the usual way in our constructional depart- 
ment by pneumatic hammer and by power 











TR oe poling ~ am oe allemaal machine. When cold, the rivets were sectioned 
Tensile, 30-8 tons per square inch ; elongation, 27 per cent on 8in. 
Made into #in diameter rivets, 2gin and 2}in long and driven by different methods. 
Brinell Tests on Rivets as Manufactured and Driven y 3 4 5 
Figures are the equivalent tensile in tons per square inch, () ( O O O 
| On manufactured On driven rivet 
Mark. rivet. Original shank. Formed | Method of 
— head, = |—-—_, -—_,—__|_ head, driving. Sutae' acuenaeune” 
Head. Bottom. 1 3 4 5 7 
rrivts Haathe: co fh ee Se ig 3 aati a Fic. 1 
Al = 23-4 23-4 26-6 32-3 34-9 33-6 27-9 Pom-pom 
2 an 24-1 23-9 27-9 33-6 33-6 32-3 31-1 os 
R ane 23-9 22- +5 32-3 32-3 33-6 29-2 . - ° ‘ 
: wp 222 a te 32-3 31-1 33-6 30-4 by sawing right through the material and rivet. 
| The sectioned face was then prepared and 
A ; oa 33-2 s5°9 = a aie + ee as Hand |brinelled in five positions, as shown in the 
eke 22-2 22-2 ’ “6 5:5 32° 5-5 2 x: 
7 pf 22-2 23-4 29-8 32°3 30-4 33-6 33-6 sketch, Fig. 1. my 
8 sesh 2304 23-4 30-4 31-7 32-3 33-6 40-6 a The results are tabulated in Tables I and IT. 
| The Brinell numbers have, for ease of com- 
99 92. 9.4 9. { 4 am 4 shine : . . 
. ~ 2S Os ped ls = 5 iB ZZ. = vs Machin parison, been converted to equivalent tensiles. 
a Pa a auth % be oes " : It is very noticeable that the rivets as 
; sh it — —— |received from the rivet makers are softer than 





Steel from Cast No. 18,910. 
Analysis: C, 0-31 per cent ; Mn, 0-75 per cent 
Rolled into #in diameter rounds. 

Mechanical tests on rounds as rolled— 
Tensile, 36-4 tons per square inch ; elongation, 

Made into jin. diameter rivets, 2$in and 2?in long. 


Brinell Tests on Rivets as 


TABLE II.—Tests on Steel Rivets for High-Tensile Material 


; S, 0-04 per cent ; P, 0-047 per cent. 


25 per cent on 8in. 


Manufactured and Driven 


Figures are the equivalent tensile in tons per square inch. 



































in the bar form, showing they have been 
thoroughly annealed after manufacture. On 


Letter and 
Number 


letter and 
Number 


’ 
fais SR n pala 
| 
| 
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, FRR | 
This end cut off and 
tested in the condition 











| 
On manufactured On driven rivet as delivered. 
Mark. rivet. Original shank. Formed | Method of WOE EROIESR" & 
head. |— — head. driving. 
Head. | Bottom. 1 3 | 4 5 7 Fic. 2 
C 6 31-1 | 31-1 45-0 46-3 | 46-3 42-5 49-5 Machine 
9 31-1 31-7 43-8 49°5 45-0 45-0 55:8 ve R. . Rhee : 
| 20 the driven rivets the rise in tensile strength on 
c,3 33-0 32-3. | 38-7 42-5 | 42-5 41-8 47-6 | Hand the shank in both qualities is markedly greater 
3 31-1 si-t | 38-0 42-50 | 38-7 42°5 40-6 ” than on the original head, as might be expected. 
OM uz wi) ud 88-8 31-1 42-5 49-5 | 49-5 47-6 45-0 | Pom-pom | The results showed an even greater increase in 
Bini. Siiseo vied “ROT 30-4 41-8 49-5 | 42-5 47-6 42-5 3 the strength of the “‘C”’ quality than anti- 
cipated, averaging a 9-ton increase over the 











Kuplus) on the market, we considered many 
aspects arising from its application. One of 
these was the determination of the proper 
quality of steel for rivets. Having some know- 
ledge of the effect of work on the properties of 
steel, it appeared to us that if we used for 


TaBLE II[].—Tests of Steel Rivets for High-Tensile Material 
Analysis : C, 0-21 percent ; 
Mn, 0-50 per cent ; 8, 0-032 percent ; P, 0-041 per cent. 


Normal rivet bars, 25/30. Cup head (A). 


driving on the properties of rivets, so we 
arranged a series of tests on rivets made from 
various qualities of steel, These gave most 
interesting results, and based on their know- 
ledge we supported the specification of 30-35 
tons tensile for rivet bars in the drafting of 


36-4 tons tensile in the bar. 


SECOND SERIES 
In order to get further results, the next 
series of tests was made on rivets of a sufficient 
diameter and length to allow of mechanical 
tests on a gauge length of 4in—Fig. 2. To get 





TaBLe 1V.—Tests on Steel Rivets for High-Tensile Material 


High-tensile rivet bars, 30/35. 
cent ; Mn, 0-62 percent ; S, 0-032 percent ; P, 0-037 per cent. 


Cup head (B). Analysis: C, 0-32 per 



















































































Original dimen- Maximum Dimensions Original dimen- Maximum Dimensions 
sions of test stress Elon- after Cont. Yield sions of test stress Elon- after Cont. Yield 
Test | piece in inches. in tons. ga- fracture, of point. Test | piece in inches. in tons. ga- fracture. of point. 
No. tion, — area, |-———_-————_|] No. |-—-__—_-—_- tion, area, 
On | Per | % %'| On | Per On | Per | % | % | On | Per 
Dia. Area. | piece.| sq. in.| 4in. | Dia. | Area. piece. | sq. in. Dia. | Area. | piece.| sq. in.| 4in. ‘| Dia. | Area. piece. | sq. in. 
Before Driving Before Driving 
A7A | 1-110 | 0-967 | 27-9 | 28-9 43-0 | 0-680] 0-363| 62-4 | 17-5 | 18-1 B7A | 1-105 | 0-959 | 31-3 32-6 | 41-5 | 0-720| 0-407] 57-6 | 17-8 | 18-55 
A8A | 1-110.) 0-967.| 27-7 | 28-65 | 39-0 | 0-740) 0-430} 55-5 | 17-3 | 17-9 B8A | 1-105 | 0-959 | 31-5 | 32-8 | 38-0 | 0-700] 0-385] 59-8 | 18-0 | 28-75 
A9A | 1-110 | 0-967 | 27-5 | 28-4 37-0 | 0-700) 0-385] 60-2 | 16-9 | 17-45 B9A | 1-105 | 0-959 | 31-5 | 32-8 | 36-5 | 0-770| 0-465] 51-5 | 21-5 | 22-4 
A7 1-110 | 0-967 | 27-7 | 28-65 | 35-0 | 0-690| 0-374] 61-3 | 16-9 | 17-45 B7B | 1-105 | 0-959 | 31-9 | 33-3 | 37-0 | 0-730] 0-418} 56-4 | 18-3 | 19-07 
A8B | 1-110 | 0-967 | 27-6 | 28-5 34-0 | 0-700] 0-385] 60-2 | 17-1 | 17-65 B8B | 1-105 | 0-959 | 32-4 | 33-8 | 34-0 | 0-720] 0-407} 57-6 | 18-6 | 19-4 
A9B | 1-110 | 0-967 | 27-7 28-65 | 38-0 | 0-700] 0-385| 60-2 | 17-4 | 18-0 BOB | 1-105 | 0-959 | 32-0 | 33-4 | 37-0 | 0-720] 0-407] 57-6 | 18-3 | 19-1 
After Driving : After Driving ’ 

_ ATA | 1-140 | 1-020 | 32-7 | 32-1 | 25-0 | 0-750] 0-441] 56-8 | 20-9 | 20-5* || B7A| 1-140 | 1-020] 42-7] 41-9 | 14-0 | 1-050] 0-849] 16-7 | 26-6 | 26-1* 
A8A | 1-140 | 1-020 | 31-7 | 31-1 | 25-0 | 0-730] 0-418] 59-0 | 20-8 | 20-4* |] B8A | 1-140 | 1-020'| 41-6 | 40-8 | 14-0] 1-000] 0-785] 23-0 | 26-7 | 26-2* 
A9A | 1-140 | 1-020 | 32-7 | 32-1 24-0 | 0-720) 0-407| 60-1 | 21-7 | 21-3* B9A | 1-140 | 1-020 | 44-0] 43-2 13-5 | 1-070) 0-899} 11-9 | 27-1 | 26-6* 
A7B | 1-140 | 1-020 | 32-0 | 31-4 | 26-0 | 0-810] 0-515] 49-5 | 21-2 | 20-8¢ |} B7B| 1-140} 1-020} 41-2 | 40-4 | 12-0 | 0-990) 0-769] 24-6 | 27-6 | 27-1} 
A8B | 1-135 | 1-011 | 31-8 | 31-45 | 27-0 | 0-700] 0-385] 61-9 | 21-0 | 20-75t]} B8B| 1-135 | 1-011 | 40-7] 40-3 | 19-5 | 0-880] 0-608] 39-9 | 26-5 | 26-2t 
A9B | 1-140 | 1-020 | 32-6 | 32-0 31-0 |} 0-720) 0-407] 60-1 | 22-0 | 21-6f B9B | 1-140 | 1-020 | 41-6 | 40-8 | 20-0 | 0-800/ 0-502] 50-8 | 26-9 | 26-4t 

149 | PAT.4 assy 5474 “0 {b> 158 ¢ 














* Held up cup. 


rivets steel of the same analysis as for the rolled| B.8.S. 548. 


{ Held up on flat. 


* Held cup head. 


+ Held up on flat. 


As little has been published on|the required length and still ensure the rivets 


sections, the driven rivets would be of much] this problem, I think it would be useful to set | filling the hole when driven, it was necessary 





*The Appleby Frodingham Steel Company, Scun- out some of our results now that Codes of 
thorpe, branch of United Steel Companies, Ltd. 


Practice are under consideration. 


to inerease the diameter to l}in: In order to 
get direct comparison of the effect of driving, 
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the rivets were all manufactured of double the 
proper length, match-marked at each end and 
cut in two, the plain end serving for testing 
in the undriven condition. With such proximity 
there could be little variation in composition 
or properties. The rivets were then heated and 
driven by power machine in our shops in 
accordance with normal practice. 

So that there was no risk of interfering with 
their condition, the surrounding material was 
machined away to allow the rivets to come out 
whole. These were tested in tension on a 
gauge length of 4in, the yield point being 
recorded as well as the maximum stress. The 
results are set out in Tables IIT and IV. 

In a number of cases the rivets were left in 
the surrounding material and the whole cold- 
sawn through the centre line to show if the 





rivet had properly filled the hole. 
case this was confirmed. 


In every 


CONCLUSIONS 


An examination of all these results shows the 
marked improvement in the properties of the 
steel due to the driving of the rivets. It will 
be noticed that the increase in tensile strength 
is greater in proportion on the high-tensile 
rivets, and the first series shows a danger of 
getting too hard in the driven condition when 
exceeding 35 tons tensile in the rolled bar. 

The second series shows how the work put on 
the rivets in driving improves the yield point, 
and that a high yield point in ratio to tensile is 
obtained on the high-tensile rivet steel without 
recourse to the special analysis steels used for 
high-tensile sections and plates. 











Extension of Electrification on the 


Southern 


T a recent press conference, Sir Eustace Mis- 
senden, the general manager of the Southern 
Railway Company, gave details of large-scale 
plans for the extension of electrification and 
the adoption of diesel-electric traction for 
subsidiary services on the company’s lines 


Railway 


these routes in detail are: Gillingham to 
Margate with the secondary line from Faver- 
sham via Canterbury to Dover; Sevenoaks 
via Tonbridge and Ashford to Folkestone, 
Dover, Deal, Sandwich and Ramsgate, with 
secondary lines from Maidstone to Ashford, 









locomotives. Steam services to and from the 
London termini of London Bridge, Victoria, 
Charing Cross, and Cannon Street, will even- 
tually all be withdrawn. 

Prior to approving the scheme, a considerable 
amount of research was undertaken by the 
company and in this connection officers were 
sent to study the latest developments in elec- 
trification and oil-electric traction on railways 
in the United States and in Switzerland. A 
certain amount of valuable data was also avail- 
able from the working of the two heavy electric 
freight locomotives during the past few years 
on the company’s own system. It was found 
that split minute timings between junctions 
could be maintained with trains hauled by 
this type of locomotive. 

The cost of the scheme is estimated at some 
£15,000 000, and it is hoped to start the 
work of conversion in about six months. We 
are informed that the work will be first begun 
on the boat train routes and that the whole 
scheme will be completed by 1955. In addi- 
tion to actual track work much re-signalling 
will have to be done, some seventy new sub- 
stations built and equipped, and the power 
station at Canterbury considerably extended. 
The company has been in close touch with 
British manufacturers in connection with the 
anticipated requirements of 150 electric and 
200 diesel-electric locomotives, which will be 
needed to complete the scheme. 

Of the 1800 steam locomotives at present 
in use on the Southern system, less than 800 
will ultimately be required, and it was indicated 
that investigations are already proceeding with 
a view to replacing many of those by other 
of traction. Electrification schemes 





already undertaken by the company save some 











throughout South-East England. These | Maidstone to Paddock Wood, and Ashford 
new proposals will result in the ultimate|via Canterbury to Ramsgate; Tonbridge via} forms 
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SOUTHERN RAILWAY ELECTRIFICATION SCHEME 


lines of the former London, Brighton and 
South Coast, and the South Eastern and Chat- 
ham Railways. 

At present the Southern Railway has 2156 
route miles of track of which 714 miles are 
already electrified, the actual mileage of 
electrified single-line track, including sidings, 
being 1777. Some 55 per cent of the total 
train mileage is at present worked electrically, 
the remaining 45 per cent being worked by 
steam. 

The latest proposals involve the further 
conversion to electric traction of 284 route 
miles—or 610 miles of single track, including 
sidings, on the main lines to the Kent coast 
and on secondary routes to Brighton. As 
will be seen from the map we reproduce, 





the secondary line to Haywards Heath and 
Brighton, from South Croydon, via Oxted, 
East Grinstead and Horsted Keynes; and the 
secondary line from Horsham via Steyning to 
Shoreham. 

All passenger trains and principal freight 
trains in the counties of Kent, Surrey and 
Sussex will eventually be worked electrically by 
multiple-unit stock or electric locomotives. 
The electric locomotives will, in the main, 
be used for boat trains, which have luggage 
wagons as well as passenger coaches, and for 
the long-run heavy freight trains. Oil-electric 
locomotives are to be introduced for haulage 
on all the intermediate feeder lines in the areas 
under review. All local goods trains and goods 





shunting will also be handled by oil-electric 
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400,000 tons of coal per annum, and the pro- 
posed improvements, coupled with the adop- 
tion of oil-electric traction, will result in a 
further estimated saving of 300,000 tons a year. 








GERMAN CoaL Propuction.—The Chancellor 
of the Duchy of Lancaster stated in Parliament 
recently that in the British Zone of Germany 
coal output per manshift increased from 0-87 tons, 
at the end of July, to 0-92 tons in the third week of 
October, and that coal production rose in the same 
period from 176,000 tons to 183,400 tons per day. 
The increase could be attributed to several factors, 
the Chancellor said, but important among them 
was, he thought, the increase in the mineworkers’ 
rations. 
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shops at Altoona; thus, in a general way, 
simulating British practice, 
here, 
individuality. 
actual design and construction of loco- 
motives, the motive power department of the 
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PENNSYLVANIA LOCOMOTIVES 


THis year the Pennsylvania Railroad 
celebrates the one hundredth anniversary 
of its existence, and in this issue we briefly 
review the locomotive development on that 
railway. In common with other under- 
takings of this kind, it has grown from smal] 
beginnings, and is now distinguished by 
having become one of the largest and most 
important in existence. At the end of 1945 
this line could claim to have an operated 
and associated mileage of 10,690, including 
809 worked by electric traction, while, to 
operate this great transportation system, the 
company owns 4848 locomotives, including 
670 electric and thirty-one of other types. 
Locomotive practice on the Pennsylvania 
has long attracted much attention. For 


very many years the Pennsylvania has 


(Illus.) ... 425 
_|the year 1904, when it was designed and 


Pennsylvania is world-famous for its loco- 


in existence, which has played an important 


The locomotive testing plant dates from 


almost entirely constructed by the railway, 
part of whose exhibit it formed at the Louis- 
iana Purchase Exposition, St. Louis, of 
1904. The plant was constructed during 
the time Theo. H. Ely was Chief of Motive 
Power, and designed by Alexander S. 
Vogt, both men of distinction in the realms 
of locomotive engineering. While at the 
exhibition, eight different locomotives were 
put through a series of trials on the plant, 
under the jurisdiction of an advisory com- 
mittee, an affiliated member of which, it 
may be interesting to recall, was Sir John 
A. F. Aspinall, then General Manager of the 
Lancashire and Yorkshire Railway. At 
the close of the exhibition, the testing plant 
was moved to the Altoona Works, where it 
has since been housed in a special building 
put up for the purpose. On this plant suc- 
cessive Pennsylvania locomotive designs 
have been subjected to a complete series 
of trials beyond the usual road tests. It 
is only after thorough tests, both on the 
line and the plant, that any particular class 
of engine forms part of the building pro- 
gramme. It is interesting to note that the 
first engine tested on the plant, when installed 
in the exhibition at St. Louis, was an eight- 
coupled 2-8-0 type freight engine, as de- 
signed and built at Altoona in 1902, desig- 
nated by the Pennsylvania, Class “H9a”’ 
With this, a maximum of 1050 i.h.p. was 
attained at a speed equal to 26-7 miles per 
hour, which represented an engine only 
weight per i.h.p. developed of 185 1b. The 
latest design of Pennsylvania freight engine, 
tests of which were made on the plant 
during last year, Class “Q2,” designed 
in 1944, has developed a maximum of 
7987 ih.p. at 57 miles per hour, equal to 
an engine weight of 77-6lb per i.h.p. The 
engine of 1902 required 241b of steam per 
i.h.p. hour, as against 16]b for the latest 
locomotive. While it is true that the Penn- 
sylvania has very largely developed its own 
locomotive designs, the company has at 
all times been ready to consider steam loco- 
motives as used by other railways, and as 
suggested by builders. For instance, a 
Webb three-cylinder compound was imported 
in 1889, while, during 1892, two experi- 
mental compound engines, as built by Bald- 
win and the Schenectady Works, were put 
into traffic and, in 1894, a de Glehn four- 
cylinder compound Atlantic, built in France, 


a large proportion of them at its own work- 


which has, as 
given the locomotives a degree of|a complete description of which appeared j1, 
Apart, however, from the 


they serve. 
than others which have to be met, and in 
any event there are risks too on the other 
side of the road—such as the idea that all 


St. Louis. 
to be used by the Pennsylvania is the 
Baldwin-Westinghouse turbine locomotive, 


our issue of December 7th, 1945. 

Since the opening of the Pennsylvania 
passenger station in New York, in 1910, 
main line electrification has received atten- 


motive testing station, one of the very few] tion, resulting in the electrification of the 


line between New York and Philadelphia, 


part in the design of Pennsylvania steam | inaugurated early in 1933, and the extension 


to Washington, D.C., in 1935, followed 
by a further extension opened in January, 
1938, to Harrisburg, on the main line from 
Philadelphia to Chicago and points west. 
The total route mileage operated, is 10,121, 
of which 670 is worked by electric traction, 
equal to 6-5 per cent, while, at the same 
time, the electric locomotives in service 
amount to just under 14 per cent of the 
total number of locomotives owned by the 
railway. These figures, combined with the 
fact that the last electrification project 
was completed eight years ago, would seem 
to indicate that the Pennsylvania. still 
prefers to place reliance on steam motive 
power, though it is understood that the 
oil-electric type of locomotive is at present 
receiving consideration. 


The Status of Civil Aviation 
THE second in the series of “‘ Common- 
wealth and Empire Lectures ”’ of the Royal 
Aeronautical Society delivered recently by 
Sir Henry Self, the Permanent Secretary 
of the Ministry of Civil Aviation, had as its 
title ‘‘ The Status of Civil Aviation in 1946.” 
Despite its temporal attribution, the lecture 
surveyed the history, from its earliest days, 
of the endeavour by the leading nations 
to build up a system of air routes throughout 
the world, besides surveying the present 
position and probable development in the 
future ; with so large a field to explore, it 
is not surprising that the lecturer had to 
confess that his manuscript ran to no less 
than 60,000 words, almost justifying for 
itself a place among British aviation records. 
The impressive feature of the lecture was 
not, however, its scope, but the endeavour 
which Sir Henry made to examine the funda- 
mental basis on which civil aviation should 
be built and the lines which in future should 
be followed by any government desirous 
of administering its share in this new form 
of world activity in the best way. In his 
view, the true purpose of a government 
organisation should be to get to grips with 
fundamentals and ensure that any resulting 
action shall follow along lines which will 
yield the desired objective; it being in 
his view as much a case of “ conquering 
nature,” by obeying her as in other fields 
with which engineers are more familiar. 
This high aim at the attainment of completely 
efficient administration has rarely been 
expressed so clearly in a lecture to a tech- 
nical society. The endeavour is one which 
deserves a warm welcome and the lecturer’s 
advice certainly repays careful study. There 
is a danger, of course, lest such a path should 
lead to a too doctrinaire policy being pursued 
by the administrative advisers of the Minister 
But such dangers are no greater 








designed its own engines and has also built 


was purchased. This engine was tested at 
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The latest experimental engine 
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filled with civil aircraft and shareholders 
with abundant dividends. In Sir Henry 
Self’s view, the way of scientific materialism 
must yield to a philosophy of values as the 
basic approach of determining human aspira- 
tions and objectives. Man must aim at 
what he truly believes to be worth while 
rather than at a world of comfort served 
by scientific tools. 

That every great country hopes to extend 
its airlines overseas presents the world with 
serious problems. How, asks Sir Henry, 
are such aspirations to be reconciled in a 
manner which will avoid wasteful duplica- 
tion of routes, of ground organisation and 
navigational aids, as well as the possible 
recurrence of harmful competition and sub- 
sidy wars ? How, he asks, can all this abun- 
dant wealth of energy and talent be har- 
nessed for the welfare of the public, and 
developed with the highest regard for safety, 
efficiency and economy? The lecturer is 
in no doubt that the solution lies in the 
future international operation of all world 
air routes, and in the complete co-ordination 
of all regional air services. Whether that 
plan will commend itself to others as 
the best of all possible solutions may 
perhaps be doubted—at least, as an imme- 
diate objective, even though it be agreed 
that ultimately it may be the natural end. 
We live in a world which is becoming more 
and more compact, and international arrange- 
ments to avoid the risk of international 
friction are increasingly necessary. It may 
be that the hold which our own govern- 
ment, like those in most of the Dominions, 
has taken over civil flying may prove to 
be the logical step in that direction. Sir 
Henry Self, at least, appears to be strongly 
of that opinion; in fact, he says that the 
plans now being worked out in the Common- 
wealth seem to him to embody the basic 
principles which must underlie any future 
international collaboration for the operation 
of world air routes. 

Sir Henry did not confine himself to the 
elaboration of these broad generalisations 
and of the consequences which would 
naturally flow from them; he dealt also 
with the very practical point of the cost of 
air travel in the near future, and showed that 
with the aircraft that should be available 
in the early 1950’s, the passenger fares on 
internal air services should not be more 
than 24d. to 3d. per passenger mile, that is, 
a rate not higher than present first-class 
rail fares; with a corresponding rate on 
Empire and Atlantic routes of, say, 34d. 
to 4d. On this basis, the fare to New York 
would be well within the first-class ship 
rates and comparable with the current 
cabin class fares. Support is given to these 
estimates by the recent announcement that 
Trans-Australian Airlines is reducing its 
fare on the Melbourne-Sydney service (440 
miles) to 3d. per passenger mile. Such a 
rate contrasts markedly with the current 
charge of over 7d. per passenger mile on the 
London-Paris route, and a similar high rate 
for that from London to Zurich. Why these 
simple journeys from London should cost 
double the rates now prevailing in U.S.A., 
as well as in Australia, certainly seems to 
call for explanation. Perhaps in 1947 the 
European rates may show some sign of 
approaching the level recommended to our 


Control of Railway Traffic Operations by Tele- 
phone and Teleprinter. By Major H. L. 
SARTER, I.E., M.I.R.S.E. Technical Paper 
No. 317. Published by the Railway Board, 
Government of India, Delhi. Price Rs.2, 
or 3s. 

In modern railway operation it has come to 
be generally agreed that some form of control, 
both of train movements and train loading, 
is essential if the capacity of any line is to be 
utilised to the full, and if the optimum use of 
motive power and rolling stock is to be made. 
Considerable attention has lately been 
focussed upon, the centralised traffic control 
system used in America (C.T.C.), which, 
through the agency of remote control elec- 
trical apparatus, enables the regulation of 
train movements over very large areas to be 
vested in ohne man—the dispatcher. For 
various reasons, C.T.C. cannot well be 
universally adopted. It involves continuous 
track circuiting of all lines under the sur- 
veillance of the dispatcher, and in remote 
districts the volume of traffic scarcely justifies 
the expense. The class of labour available 
locally would, in all probability, be quite 
unsuitable for maintaining the intricate elec- 
trical apparatus and circuits. For a totally 
different reason, C.T.C. would be unsuitable 
for the heavily worked lines in this country, 
where the frequent incidence of junctions, 
marshalling yards, country-town stations, 
connections to factories and other lay-outs 
where shunting is frequent, makes it essential 
to have signalmen continuously on duty at 
these locations. 

The use in this country of telephonic 
control, or, more strictly, telephonic super- 
vision, has, on the other hand, been developed 
to cover almost every facet of railway operat- 
ing. The introduction of selective ringing on 
omnibus telephone circuits enables a central 
controller or supervisor to keep in touch 
with a large number of outside operating 
posts, and the principle is applicable equally 
to the regulation of train running (in which 
case signal-boxes are included on the circuit), 
to locomotive rostering, to the working of 
train crews, and to the control of freight train 
loading. The author, who, in addition to his 
operational experience in India as Planning 
Officer, Telecommunications, to the Railway 
Board, has had exceptional opportunities for 
studying British control systems in service, 
describes in detail the working of the control 
system. His paper is valuable in the number 
of practical examples worked out, and in its 
detailed discussion of the personal side of the 
problem. While his remarks on the training 
of staff for control duties are to a certain 
extent directed towards Indian conditions, 
there is much that is capable of wider 
application. 





The Metallurgy of Steel Castings. By CHARLES 
WIituers Brices. New York and London, 
1946 : McGraw-Hill Book Company, Inc. 
Price 32s. 6d. 

THERE is no one more competent to write an 
authoritative book on the metallurgy of steel 
castings than Mr. C. W. Briggs, Technical and 
Research Director of the Steel Founders’ 
Society of America, who, apart from his wide 
technical experience, has done so much, 
especially in conjunction with R. A. Gezelius, 
to develop scientific control of the quality of 
steel castings. 

This book therefore, as might be expected, 
not only contains detailed information on 
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production of steel castings, but presents to 
engineers and users of castings a fair assess- 
ment of the difficulties encountered in meet- 
ing their demands and of the means by which 
successful results may be achieved. In this 
connection the chapters on The Solidification 
of Steel Castings, Gates and Risers, Con- 
traction in the Solid State, and Hot-Tear 
Formation are of special interest. The main 
sources of information are naturally 
American, but in these chapters and else- 
where reference is made and due acknow- 
ledgment given to the valuable work of the 
Steel Castings Research Committee of the 
Iron and Steel Institute. 

The chapter on the Welding of Steel 
Castings includes a short discussion of com- 
posite cast-weld construction by which 
many casting difficulties may be eliminated 
while the essential advantages of cast con- 
struction may be retained. 

The final chapter on Inspection and Pro- 
perties contains a well-balanced account of 
the principles which should govern the 
application of radiographic and other non- 
destructive methods of testing for inspection 
purposes. Such methods, if wisely used, are 
invaluable guides to improvement of tech- 
nique and guarantees of soundness, and as 
such are now recognised by the steei castings 
industry as well as by the user ; but unless 
intelligently applied they may involve the 
manufacturer in serious delays and become 
an unnecessary source of expense to the 
purchaser. 

In these matters and in other aspects of the 
technology of steel castings the author’s 
experience makes him a reliable guide. 








A Central Organisation for 
Defence 


On Wednesday and Thursday of last week 
the House of Commons debated the proposals 
for the Central Organisation for Defence which 
were set out in a recently published White 
Paper (Cmd. 6923). The Prime Minister, Mr. 
Attlee, opened the debate, and in the course of 
his speech gave some details of the duties 
devolving upon the Minister of Defence. He 
said that the Minister of Defence would be 
responsible for correlating the production 
problems of the three fighting services, and that 
this responsibility would be discharged through 
a production committee, the members of which 
would include the Service Ministers, the Minister 
of Supply and the Minister of Labour. The 
committee would be served by a joint war pro- 
duction staff. Also the Minister of Defence 
would have responsibility in connection with 
scientific research and development, which 
would be discharged in much the same way. 
The Minister would formulate general policy 
and apportion the available resources between 
the three Services, and he would be assisted 
by a Defence Research Policy Committee, 
which would include the Directors of Research 
of all the three Services. Later in his speech 
the Prime Minister announced that Sir Henry 
Tizard, F.R.S., President of Magdalen College, 
Oxford, would serve as Chairman of the 
Research Policy Committee. Sir Henry, it 
may be recalled, was formerly Permanent 
Secretary to the Department of Scientific and 
Industrial Research, Rector of the Imperial 
College of Science and Technology, and Chair- 
man of the Aeronautical Research Committee. 
Mr. Attlee added that in the field of science 
there would be the closest liaison with the other 
scientific activities of the Government, which 
came under the gsgis of the Lord President of 
the Council. 
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The Institution of Civil Engineers’ 
By Sir WILLIAM HALCROW 


CO-OPERATION AND CO-ORDINATION 


SUBJECT which has frequently engaged 
the attention of the Council in recent 
years has been the great need for the engi- 
neering profession to speak with one voice 
when important matters are at stake, 
especially when Government is concerned. 
Perhaps the greatest obstacle to-day to 
the presentation of the views of the profes- 
sion as a whole on matters of general and 
public interest is the large number of existing 
institutions, the effect of which unfortunately 
is to increase the number of voices, to the 
detriment of unity and concerted action, 
when a wiser and more effective policy would 
be to reduce them. One may perhaps rightly 
criticise the policy of our predecessors of 
forty or fifty years ago. Had they foreseen 
what, in fact, has happened, they would no 
doubt have provided for sectional divisions 
in the Institution specialising in the various 
branches of professional work. Unfortun- 
ately, nothing, or at any rate nothing effec- 
tive, was done to this end, with the result 
that many independent institutions and pro- 
fessional societies came into being. 

To endeavour to check further growth in 
the number of engineering institutions, the 
Council have set up a number of engineering 
divisions, of which I shall have more to say 
later. 

During the period under review, efforts 
have been made to bring about the amalga- 
mation of some of the smaller institutions, 
but without success. Taking a broad and 
long view, the advantages of amalgamation 
are so great that it is difficult to understand 
what those who oppose practicable and equit- 
able proposals to this end expect to gain by 
standing aside. Certainly members do not 
gain, because, if they belong to two institu- 
tions, they pay two subscriptions instead of 
one. I can only hope that members will do 
all they can to encourage the effective union 
of institutions, or, at least, co-ordination of 
effort, and I would particularly stress the 
desirability of this in the case of those insti- 
tutions closely allied to us. 

In the last six years a much closer co- 
operation has been developed between the 
Institution, the Institution of Mechanical 
Engineers, and the Institution of Electrical 
Engineers, a group sometimes described as 
the ‘“ Big Three,’ and comprising about 
40,000 qualified professional engineers and 
half that number again of student engineers 
in all stages of preparation for the engineer- 
ing profession. The Presidents of these three 
societies meet from time to time and discuss 
matters of common policy. It has been 
found that decisions can be reached and 
action taken with great promptitude and 
with that authority which is associated with 
the three heads of these leading engineering 
societies. 

As an outcome of this association, it may 
be mentioned that, on the initiative of your 
Council, an invitation was recently sent 
to the leading Commonwealth engineering 
societies by the above-named three bodies 
to send representatives to a conference to be 
held in London for the discussion of many 
common, problems relating to the co-ordina- 
tion of effort. This conference took place 
in September last, and has undoubtedly 
strengthened the ties between the engineers 
of the Commonwealth by bringing together 





* Excerpts from the Presidential Address, Institution 


in one room for the discussion of mutual 
problems the national engineering societies 
of Canada, Australia, New Zealand, South 
Africa and India, and of the British Isles. 


CIVIL ENGINEERS AND CONTRACTORS 


Another advance which has been made is 
in the closer co-operation between the engi- 
neer and the contractor. It is satisfactory 
that we have as a Member of Council a dis- 
tinguished contractor whose wise counsel and 
guidance have been of great help in our 
deliberations. 

Many engineers realise the necessity for 
gaining experience on the constructional side 
and feel that their practical experience is 
inadequate or incomplete if obtained on the 
engineer’s side only. Methods of construc- 
tion, temporary works and plant require the 
services of highly trained engineers on the 
staff of contracting firms. The importance 
of their work was recognised by the Council 
when the Works Construction Division, 
which has proved to be one of the most 
popular of all the Divisions, was formed in 
1944. 

An example of the changed attitude of the 
Institution to the representatives of the civil 
engineering contractors is the agreement with 
the Federation of Civil Engineering Con- 
tractors in 1945 of a standard form of general 
conditions of contract. About twenty years 
ago the Federation approached the Council 
of the Institution with a request that a 
standard set of conditions of contract for 
civil engineering work should be prepared, 
but the Council at that time were not pre- 
pared to accede to the request. This approach 
was renewed in 1939, and on that occasion 
the Council agreed and appointed a joint 
committee, which included representatives 
of the Federation and of the Association of 
Consulting Engineers, as well as members 
representing the Institution, to prepare the 
document, with the result that, after unavoid- 
able delay due to the war, the “ General 
Conditions of Contract for Use in Connection 
with Works of Civil Engineering Construc- 
tion ’’ were agreed and published for general 
use in January, 1946. 


EDUCATION AND TRAINING 


Professor Sir Charles Inglis, in his Pre- 
sidential Address to you in 1941, dealt fully 
and authoritatively with the subject of the 
education and training of engineers, and I 
shall be brief on this subject, prefacing my 
remarks by saying that I am expressing only 
my personal opinion. As one who is an 
employer of the product of the universities 
and technical colleges, I have only two things 
to say. One is that too much reliance should 
not be placed by civil engineers on theore- 
tical knowledge. Scientific training is, of 
course, necessary, and once the principles 
have been mastered the engineer should 
devote his attention to what may be called 
practical engineering; that is to say, not 
only the design and construction of works, but 
also the administration and economics of 
engineering projects. He should know when 
a problem can best be settled by the applica- 
tion of common-sense rather than by mathe- 
matics. Whilst we have had numerous 
lectures on the mathematical solution of 
engineering problems, I have not heard of 
one which covers the common-sense approach. 
Yet this must play a big part in the work of 


increasing number of our younger engineers 
now giving their attention to administrative 
problems. I believe that their original scien. 
tific and professional training and experience 
are helpful in work of this kind, and I should 
certainly like to see more openings in the 
administrative branches of the Civil and 
other Services filled by men of engineering 
training. 

Sir John Anderson is reported to have said 
earlier this year that ‘the higher teachin 
of science was directed too exclusively to the 
creation of specialists. The administrative 
branches of the Civil Service would be better 
equipped for their tasks if they included men 
and women with scientific training; the 
same might be true of administrators in 
commerce and industry. The scientist, too, 
was often without adequate general ground- 
ing.” I agree with that view, and on the 
subject of education generally, I say that 
engineers should not specialise until after 
they have left school. A good general 
education in all subjects, including languages, 
is the best foundation on which to build. 

Young men wishing to become engineers 
will be faced with the problem of deciding 
whether they should take their engineering 
degree before joining the Forces, or should, 
on leaving school, join the Forces with the 
object.of taking the degree after their service. 
There are clearly two schools of thought, and 
I find that the professor, sui generis, prefers 
the latter alternative. Perhaps because of 
my practical outlook on the profession, my 
preference is for the former. On leaving 
school a student is in the way of book work 
and examinations, and can more readily 
master the technical part of his training at a 
technical college or university. When he 
joins one of the Services his previous tech- 
nical training will fit him for a more con- 
genial posting, probably affording scope for 
the gaining of additional technical experience, 
than he would be likely to get if he joined 
the Forces direct from school. For example, 
should he be selected for the Royal Engi- 
neers, he would have the opportunity of more 
practical experience and be ready to start his 
life’s work when his service is over. On the 
other hand, a student who first spends a year 
or two in one of the Services and loses touch 
with his studies is bound to have a harder 
task later in obtaining his technical qualifica- 
tions. Moreover, during his service he would 
feel that he has the hurdle of examinations 
to clear before he can settle down to work. 


RESEARCH AND STUDY INVESTIGATIONS 


The first Committee, having strictly for 
its object the prosecution of engineering 
research, was set up in 1908 to investigate 
the use of reinforced concrete in engineering 
construction. Certain experimental work 
was embarked upon, critical examination of 
existing structures was instituted, and two 
interim reports were published, in 1910 and 
1913 respectively ; but the war of 1914-18 
interrupted the work, which was never 
resumed. In 1916 the Council undertook an 
inquiry into the subject of the deterioration 
of structures of timber, metal and concrete 
when exposed to the action of sea water. In 
co-operation with the newly established 
Department of Scientific and Industrial 
Research and with harbour and port autho- 
rities at home and in the Dominions and 
Colonies experiments were conducted and 
observations made which were recorded and 
analysed by the ‘Sea Action ’’ Committee 
at headquarters, the results being embodied 
in reports published by the Committee over 
@ period of years. 

This admirable arrangement, by which 
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financial assistance as well as the oppor- 
tunity for practical research in testing speci- 
mens in all parts of the world; (b) H.M. 
Government contributed a grant on a 50/50 
basis ; and (c) the Institution furnished the 
means for co-ordinating, analysing and pub- 
lishing the results, might have been expected 
to lead to fresh schemes for conducting other 
researches on a similar basis. But it was not 
until 1935 that, largely owing to the initia- 
tive of the late Sir Clement Hindley (Past- 
President), a Standing Research Committee 
was formed to survey the whole field of engi- 
neering research, to recommend subjects for 
research and investigation, and to form suit- 
able committees to carry out such work. 

When the Research Committee was first 
established the Council provided a fund of 
£2000 a year for research, and, where the 
work was undertaken by the Department of 
Scientific and Industrial Research, H.M. 
Government contributed an equal sum. It 
is now recognised that the Institution cannot 
provide sufficient funds to deal adequately 
with the work which lies ahead, and, closer 
co-operation having been established with the 
D.S.1.R., it has now been arranged that, in 
all approved cases where the research work 
can be undertaken by the Department, the 
expenditure thereon will be met from 
Exchequer funds. This is the right policy, 
as we are a scientific institution and not a 
trade association. Trade associations do 
contribute largely to the cost of research in 
their own branches of industry. 

I cannot leave the subject of research 
without alluding to the fact that Mr. Went- 
worth-Sheilds, in his Presidential Address in 
1944, advocated the setting up of a research 
station in this country for the study of the 
hydraulics of rivers, estuaries, harbours and 
kindred problems. It is very gratifying to 
know that this proposal has been actively 
taken up, and that the Government, through 
the D.S.I.R., has decided to adopt it, and 
has already set up a Hydraulics Research 
Board. A new Director of Research will 
soon be appointed who will take charge of 
those models which have already been made 
and will supervise the construction and opera- 
tion of any required in the future, accom- 
modation being found temporarily in exist- 
ing laboratories of the D.S.I.R. or in univer- 
sities until such time as a new laboratory can 
be constructed. It is hoped that this central 
research laboratory will be the best equipped 
in the world, and I feel confident that it will 
meet an ever-increasing need. 


CONCLUSIONS 


I maintain that, far from being a decadent 
body, this Institution is the active leader, as 
it should be, of engineering professional 
organisations. The wellbeing of the world 
largely depends upon the work of the engi- 
neer. There is a great future and unlimited 
scope for the activities of members of the 
profession ; new works of all kinds are and 
will be required in every country in the world, 
and for the young man of imagination and 
keenness I cannot conceive a more attractive 
profession. Imagination is necessary as well 
as scientific knowledge ; keenness is also an 
essential quality for success. The greater the 
freedomand independence engineers can retain 
in the practice of their professional art and 
skill, the greater will be the real progress made. 

British engineers are habitually backward 
in making their achievements known through- 
out the world, though they have for more 
than a century led the field in engineering 
progress. They invented railways and made 
them in the old world and in the new; they 
drove the first subaqueous tunnel ; and, until 
the early years of the present century, had 
built the biggest bridges and the largest dams. 





All they did of novel conception or of great 
magnitude was brought into being with 
becoming, though possibly exaggerated 
modesty. More recently foreign engineers, 
who do not suffer to the same degree from 
bashfulness, and have had, and still have, 
ample opportunities of building many great 
and magnificent engineering works in their 
own countries, particularly since the begin- 
ning of the twentieth century, have seemed 
to be desirous of creating the impression that 
they are more fitted than we are for the con- 
struction of really large engineering works. 
I maintain emphatically that British engi- 
neers have not only the imagination and 
vision, but also the ability to design and 
build any great works that may be contem- 
plated as skilfully as any foreign engi- 
neer. Do not let us forget “‘ Mulberry ” and 
“*Pluto.”’ There have been occasions when, 
in our own country, our own people have 
employed foreign engineers to do work which 
could equally well have been done by British 
engineers. This is a policy which most, if not 
all, of our countrymen will regard as short- 
sighted. 

To conclude my brief summary of the 
work of this great Institution, its Council and 
its members, let us all envisage the future as 
one of unlimited opportunity for useful work 
in the interest of the good of mankind the 
world over. The Institution has already 
taken a part and can in the future take a 
large and increasing part in this great work. 
I am convinced that the well-being and use- 
fulness of the profession as a whole will be 
increased by co-ordination of activities and 
fuller co-operation with other institutions. 
and by appropriate amalgamations. 

To you of the younger generation, who are 
listening to me or who may later read my 
Address, I say that great opportunity lies 
before you. Do not let it escape you through 
a reluctance to undertake service for a period 
overseas. And let us do all in our power to 
counter the pernicious ideas of those to whom 
W.S. Gilbert referred when he wrote :— 


** The idiot who praises, with enthusiastic tone, 
All centuries but this and every country but his own.” 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


REMUNERATION OF ENGINEERS 


Srr,—I have read with interest the letter by 
“* G.I. Mech. E.” regarding the remuneration of 
engineers in the issue dated October 18th, 1946, 
and while agreeing with him that the salaries 
to be obtained in the engineering-industry are 
usually lower than those paid in other profes- 
sions, I cannot agree that the holding of a 
degree should automatically entitle the holder 
to a fixed minimum salary. 

From my own experience, I have found that 
the holder of a technical qualification is not 
necessarily the best engineer. I have come into 
contact with people holding B.Sc. (Eng.) who 
have been practically useless in industry, and 
yet I know of one of the leading firms in the 
world in its own particular branch of high-class 
precision engineering where the number of 
people employed who hold B.Sc. (Eng.), 
A.M.I. Mech. E., or equivalent qualification is 
practically non-existent, certainly none of the 
executive staff or designers hold them. Technical 
qualifications alone do not make an engineer. 

I should imagine that “‘ G.I. Mech. E.”’ must 
be the only engineer to know that there is a 
rate of pay agreed between the A.E.S.D. and 
the employers for what he calls an ordinary 
draughtsman of 25 years of age and upwards. 
The only agreement between the employers’ 
federation and the A.E.8.D. is a loosing rate at 








21 years of age, and this figure is £5 4s. per 
week, inclusive of cost-of-living bonus. The 
figures he quotes are the minimum which the 
A.E.S.D. state their members should ask for 
when applying for a new post, but they are not 
recognised by the employers, although this 
does not say that some firms will not pay this 
amount; some will, some won’t, some pay more. 

However, it is not this figure which unduly 
worries me, but the rather off-hand way in which 
he assumes that because he is a G.I. Mech. E. 
of approximately 27 years of age, he must be 
worth more money than a draughtsman, irre- 
spective of that draughtsman’s ability or experi- 
ence. I will readily admit that there are 
draughtsmen and draughtsmen, but all the men 
without degrees are not fools or nonentities, 
unfit to be called engineers ; far from it. There 
are plenty of first-class engineers without these 
qualifications. 

In case your correspondent should think that 
I am an ordinary draughtsman with a grouse, 
I would add that I am not on the drawing-board, 
although I admit that at one time I held such a 
position. 

Leeds, October 30th. . 


C. GELDER. 


Srr,—With reference to the letter in your 
issue of October 18th by “ G.I. Mech. E.,” on 
the remuneration of engineers, will you please 
allow me to draw the attention of graduates 
and (others) to the existence of an organisation 
which offers the protection felt to be necessary 
by increasing numbers of our profession? I 
refer to the Association of Scientific Workers, 
of which large numbers of electrical and mecha- 
nical engineers are already members, and which 
is recognised as a negotiating body by the 
Engineering and Allied Employers’ National 
Federation. 

The Association’s aims are twofold. First, 
“to promote and protect the common and 
individual interests of its members and to 
regulate the relations between members and 
employers,” and, secondly, “‘ to secure the wider 
application of science and the scientific method 
for the welfare of society.”” To further these 
aims in the most effective manner, the A.Sc.W. 
registered as a trade union in 1941 and affiliated 
to the T.U.C. in 1942. 

Such aims as these should interest every 
engineer. The trade union protection offered 
needs no elaboration, and the Association is, at 
the present moment, giving close attention to 
the points mentioned by “ Graduate,” as well 
as many others relating to the status of engi- 
neers. The second aim should attract even 
those more senior engineers whose present 
conditions are relatively good (although they 
have no assurance that they will remain so). 
For modern trade union activity goes far beyond 
mere advocacy of members’ claims to increased 
remuneration. The manifold ramifications of 
the inter-linked unions and their close touch 
with the State machinery and industrial organi- 
sations tend to make the trade unions the most 
powerful single factor in the post-war world. 
What engineer is not, in one way or another, 
interested in production? ‘Those of the pro- 
fession who remain outside a body such as the 
A.Sc.W. are relatively ineffective, however 
much they, as individuals, may be concerned 
over the production (and other) problems of our 
times. What is worse, they lack a sense of 
social responsibility ; for only by coming to- 
gether in an association of this kind can they put 
forward the collective views of the profession. 

From the tone of “‘ Graduate’s ” letter one 
feels that he may already be a member. If so, 
he can extend his activities by getting other 
colleagues to join. In that manner he will con- 
tribute in no small measure towards creating 
that unity amongst us which he so evidentyy 
desires. E. H. LetaH-Prerce. 

Maidenhead, October 28th. 
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HYDRAULICALLY-OPERATED GRINDING MACHINES 



































PLAIN CYLINDRICAL GRINDING 


MACHINE 


INTERNAL GRINDING MACHINE 





Improved Hydraulically-Operated 


Grinding 


NUMBER of new features have been 

incorporated in a plain cylindrical grinding 
machine, designed for precision production 
work, which is now being made by Keighley 
Grinders (Machine Tools), Limited, of Keighley, 
for the Newall Engineering Company, Ltd. 

This machine will accommodate components 
up to 4in diameter, 18in long. Its table traverse 
and rapid wheelhead approach and withdrawal 
are effected by hydraulic means and electronic 
control has been adopted to give an infinitely 
variable range of speeds to the workhead. 
Oil for the hydraulic system is circulated by a 
constant delivery geared pump from a large 
tank enclosed within the base of the machine. 

All of the electric control gear is enclosed 
in the base with the exception of the electronic 
equipment, which is contained in a sealed 
cabinet at the side of the machine. 

The worktable of the machine slides on the 
bed on accurately scraped vee and flat sur- 
faces, adequate lubrication being effected from 
oil wells set in the bed. On the upper surface 
of the table the platen which carries the work- 
head and tailstock can be swivelled up to an 
angle of 5 degrees for taper grinding purposes. 
Table hand traverse is effected by means of a 
large handwheel through reduction gearing 
and a rack and pinion. This handwheel is 
interlocked with the hydraulic traverse control 
lever, which cannot be operated until the hand 
traverse drive has been disengaged. With 
the hydraulic traverse infinitely variable table 
speeds from }in to 17in per minute are available. 

The workhead is driven by a foot-mounted 
motor through vee belts. The spindle 
may be arranged ffor either live or 
dead centre grinding. Electronic control of 
the workhead makes available an infinitely 
variable range of speeds from 60 to 475 r.p.m. 
The ground and super finished wheelhead 
spindle runs in long, plain phosphor bronze 
split-cap bearings. These bearings are auto- 
matically lubricated from pockets which are 
kept filled with oil, whilst the spindle is rotating, 
by a large flange mounted at the centre of the 
spindle. This flange picks up the lubricant 
from a sump formed in the base of the housing 
and oil is thrown from it into the pockets, 
which are set close to each side of the flange 
in the upper part of the head. 

The design and method of operation 


of the wheelhead particularly adapts the 


Machines 


machine for high speed repetition plunge 
grinding. Rapid approach and withdrawal 
of the wheel to and from the work is effected by 
hydraulic means, and movement of the single 
lever which starts the workhead motor brings 
the head rapidly forward to the grinding 
position. The “in feed” of the wheel after 
it has been hydraulically brought forward may 
be effected by any of three methods, namely, by 
hand movement, hydraulic infinitely variable 
continuous plunge, or hydraulic intermittent 











INTERNAL GRINDING ATTACHMENT 


feed, operating at each reversal of the table. 
The feed can be set to reduce the diameter of 
the work-piece from 0-0002in to 0-00lin at 
each pass of the wheel, a dead stop actually 
terminating the feed in each instance. 

If required, this machine can be supplied 
with an internal grinding attachment fitted 
to its wheelhead, as shown above. This 
attachment is hinged on the front of the wheel- 
head and is arranged to swing down and register 


of the head, where it is fixed in position by 
two bolts. When not required, the attachment 
may be swung back to rest on the top of the 
head. Its spindle is driven by a } h.p. motor, 
and has a speed of 18,000 r.p.m. 

Recently improvements have also been 
made to the internal grinding machine, illus- 
trated herewith, which is designed to grind 
bores from 4in to 5}in diameter by 6in long, 
and can at the same time be adapted to carry 
out face grinding with the same setting. The 





accurately on two pads machined on the front ; 


selection of equipment available enables the 
machine to be used as a plain internal grinder; 
an internal grinder with a ball bearing face- 
grinding headstock; or an _ internal grinder 
with plain bearing facing and external grinding 
headstock. 

Power traverse to the table of the machine 
is hydraulically operated, the speeds of move- 
ment being infinitely variable up to 35ft 
per minute. Two sets of stops are provided 
for the traverse control, one pair being used 


bore being ground, and the other for wheel 
dressing. In order to reduce the time taken to 
reload the machine a rapid traverse control is 
fitted. This rapid traverse movement is 
effected by pulling the reverse lever outwards 
until both the wheel dressing stops have 
passed. At this point an adjustable cam bar, 
fitted to the table, depresses the control lever 
to open further the hydraulic valve and impart 
a rapid run back of the workhead in respect 
of the wheel. At the maximum traverse the 
table is brought to rest without shock and a 
limit switch is tripped to cut out the power 
supply to the workhead and coolant pump 
motors. When the workhead has been re- 
loaded, movement of the reverse lever in the 
opposite direction imparts rapid approach 
of the work to the wheel and switches on the 
pump and workhead motors. At the end of the 
cam bar the control lever is returned to its 
normal position and the pre-set grinding feed 
speed is resumed. Interlocking is provided 
to prevent simultaneous use of the hand and 
hydraulic traverse controls. 

The workhead can be swivelled for the 
grinding of positive and negative tapers in 
hales up to an included angle of 60 degrees. 
Its spindle, which runs in opposed tapered 
phosphor bronze bearings, is driven by twin 
vee belts from a motor mounted at the top of 
the unit. A rotary switch on the front of 
the head is used to select any one of four 
spindle speeds of 155, 235, 310 or 470 r.p.m. 
The wheelhead has a movement, through a 
leadscrew and nut, of 4in, and the crossfeed 
handwheel is connected to the screw through a 
worm gear and an epicyclic gear box. The 
handwheel has a _ large graduated index, 
reading in increments of 0-0002in on diameter 
of work. When grinding, the automatic feed 
operates at alternate reversals of the table. 
The amount of feed can be varied between 
0:00005 and 0-0005in, corresponding to an 
increase to the size of the hole from 0-000lin 
and 0-00lin. In practice, the zero position 
on the index dial is set to correspond with 
the finished size of the hole and the automatic 
feed ceases when the dial shows a reading of 





0:00lin. The wheel is then dressed and the 





to set the travel according to the depth of 
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inandwheel control is used to remove the final 
0: O00lin, a separate setting lever is then used 
to determine the final cutting feeds, being 
either 0-0002in or 0+0004in on diameter. 
In order that the zero position of the dial 
remains unaltered, irrespective of the amount 
removed from the grinding wheel when being 
dressed, an independent cross movement can 
be made to the slide, which does not rotate the 
normal cross feed handwheel. This movement 
is eftected by use of a separate adjusting knob, 
which makes it possible to by-pass the lead- 
screw drive through the planet wheels of the 
epicyclic gear train and permits the lead- 
screw to be turned as a separate unit indepen- 
dent of the normal cross feed wheel. The 
adjusting knob is notched to enable the operator 


to control the amount removed from the wheel 
at each dressing. 

A small machine is now also being made by 
the firm for internal grinding of holes from 
fsin to lgin diameter to precision limits. 
This grinder incorporates a hydraulically 
operated wheel feed which is variable both 
in regard to the amount of stock removed 
and the machining time. The table carrying 
the workhead has an automatic traverse of 
up to 2}in, its maximum hand traverse being 
74in, The workhead centre height is 4%in 
and six spindle speeds, from 400 to 710 r.p.m., 
are available. A lever operated quick-action 
chuck fitted to the workhead enables rapid 
unloading and loading of components when 





on long-run production work. 








A Variable-Speed Power Drive 





HE problem of providing variable-speed 

power drives is of considerable interest, not 
only because it affects an ever-increasing 
number of manufacturing processes, but because 
the solution involves a choice between many 
methods, both mechanical and _ electrical. 
Amongst the more common electrical methods 
of obtaining a variable-speed drive are change- 
pole induction motors, Ward-Leonard sets, 
A.C. commutator motors of various kinds, and, 
where a D.C. supply is available, the shunt- 
controlled D.C. motor. Because of its excellent 
speed .characteristics, the shunt-wound D.C. 
motor commends itself to many engineers, but 
its use nowadays tends to be restricted because 
of the modern preference for individual drives 
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PRINCIPLE OF *‘ VARISPEED’’ SYSTEM 


in production machines, coupled with the 
adoption of standard three-phase A.C. supply 
throughout this country. 

Particular interest therefore attaches to the 
‘“‘Varispeed ” drive developed and manufac- 
tured by the Electric Construction Company, 
Ltd., Bushbury Engineering Works, Wolver- 
hampton, using a standard D.C. motor supplied 
from A.C. mains through the medium of a 
mercury are rectifier. The rectifier supplies 
D.C. separately to the armature and _ field 
system of the motor, the two supplies being 
independently variable. By this arrangement 
the speed can be varied over a very wide range, 
as much as 1000 to 1, providing constant torque 
throughout this speed range. 

A simple single-phase circuit, illustrating the 





principle of the system, is shown in the accom- 





panying diagram, in which the A.C. supply is 
connected to the primary of a transformer 
having two secondary windings. The main 
secondary winding supplies the two main 
anodes of a mercury arc rectifier, which con- 
verts A.C. to D.C. for supplying the motor 
armature. The auxiliary secondary winding is 





to use armature control, which considerably 
reduces the overall size of the motor. A further 
reduction in cost results from the fact that 
armature control normally eliminates the 
necessity for separate starting gear. The speed 
control gear can be used to start the motor 
smoothly from rest. A combination of arma- 
ture voltage and shunt field control can be 
applied with advantage in many instances 
where maximum torque is required at some 
speed less than full speed, or where some com- 
promise between constant torque and constant 
horsepower is required. 

Assuming, however, that the field is main- 
tained constant, the motor speed will depend 
upon the armature voltage supplied from the 
rectifier valve. This voltage can be varied by 
any one of several methods, depending entirely 
upon the kind of drive and the speed range 
required. Since the ratio of the D.C. voltage 
to the A.C. voltage of the rectifier is fixed, a 
variable D.C. voltage can only be obtained by 
applying a variable A.C. voltage to the rectifier. 
In general, there are three methods whereby 
the A.C. and therefore the D.C. voltage can be 
controlled. 

The first method requires an on-load tap- 
changing switch to vary the main secondary 
voltage from the transformer in a predetermined 
number of fixed steps. The second method 
employs an induction regulator to vary the 
main secondary voltage smoothly over a range 





designed to suit the speed range of the motor. 





** VARISPEED’’ DRIVE FOR DRAW BENCH 


connected to two auxiliary anodes to provide 
D.C. for the motor field. 

A maximum speed range of about 4 to 1 
can be obtained from a D.C. motor of normal 
design by varying the shunt field current while 
keeping the applied armature voltage constant. 
Under these conditions the output horsepower 
remains approximately constant throughout 
the speed range, for the torque falls as the 
speed increases, that is, as the field current is 
reduced. 

If, on the other hand, the shunt field current 
is kept constant while the armature voltage is 
varied, the speed of the motor varies approxi- 
mately as the applied armature voltage. By 
varying the voltage supplied to the armature 
from zero to maximum, an infinitely great 
speed range can be obtained with constant 
maximum torque from the motor, since the 
field current remains at its maximum at all 
speeds. Maximum horsepower is therefore 
developed at maximum speed. 

Since the majority of drives require maxi- 
mum horsepower at maximum speed, with the 
torque remaining constant at its maximum 





value throughout the speed range, it is usual 





The third method makes use of grid control 
between the anodes and cathode of the rectifier, 
giving smooth control over the D.C. output 
voltage and the speed of the motor. Normally 
the first method is used for small machines, 
where a number of fixed speeds is acceptable. 
With larger machines, when smooth speed 
variation is important, either of the remaining 
two methods can be used. 

There are therefore three essential com- 
ponents in the equipment—the transformer 
and controller, the rectifier cubicle, and the 
motor itself. All of these components can be 
mounted separately, which, allows considerable 
flexibility in lay-out. Wiring is reduced to a 
minimum, since there are only three wires 
between the rectifier cubicle and the motor 
(without any intervening starter), and the fine 
wiring between the rectifier cubicle and the 
controller. 

A typical ‘“ Varispeed’”’ installation is de- 
picted in the accompanying engraving, which 
shows a 267 h.p., shunt-wound D.C. motor 
driving an automatic drawbench. The rectifier 
cubicle and the transformer can be seen behind 
the main motor. This equipment, which is 
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entirely automatic, gives the motor a speed 
range of 0 to 1200 r.p.m., providing constant 
torque throughout this range. An interesting 
point is the use of a forced ventilating system, 
which accounts, in part, for the small size of 
the variable-speed motor. 

Since acceleration is completely smooth 
throughout the speed range, the accelerating 
time can be reduced to a minimum. The system 


lends itself satisfactorily to automatic control, 
reversing duty, dynamic braking, and rapidly 
variable acceleration. Throughout the speed 
range the efficiency and power factor of the 
system are high. It will be noted that the 
rectifier has no excitation losses, since the 
excitation is used to supply the field of the 
motor, resulting in an appreciable gain in 
efficiency. 











Training the 


(From Our Far Eastern Correspondent) 


N engineer who had worked for two decades 

in China, mostly on water control schemes 
and in connection with the International 
Famine Relief organisations, made an inter- 
esting statement as a result of his practical 
experience. It reads as follows :—‘‘ To the 
imagination of every engineer and to many 
other travellers wishing to see the great 
monuments of man, China offers three out- 
standing exhibits, especially worthy of study 
—the Grand Canal, the Great Wall and the 
dykes and bank protection of the Yellow River. 
These are all remarkable because of their 
extent and the immense amount of human 
labour that has gone into them. They all 
represent the work of tens of thousands of 
men for many years. They are all of the 
greatest interest to students of structures, 
but of these “by far the most fascinating to 
the engineer is the Yellow River and its 
dykes.” 


Disastrous History 


Rising in Tibet, the river, with a branch 
feeding in, is 2700 miles long; its slope near 
the mouth is about 1 in 15,000. The average 
velocity seldom exceeds 7ft or 8ft per sec. 
for a cross section in its lower stretches. It 
carries a silt load up to and exceeding 10 per 
cent by weight. 

The fear of this river, called ‘“ China’s 
Sorrow,” has been instinctive with a large 
population in North China, throughout the 
ages. Disaster has followed disaster, when 
the river torrents swept over huge areas of 
land. In 1887 a flood cost a million lives 
when the Yellow River left its bed and flowed 
south to the Yangtze River. There have 
been innumerable changes in the course of 
the river and it now enters the Gulf of Chihli, 
600 miles up the coast from its mouth of 100 
years ago. Experts are agreed that the river 
can be regulated and made useful to China, 
but in the past primitive methods have failed 
to control the great volumes of water and silt 
brought down from the mountains and plains 
in the flood season. 

John R. Freeman, an American engineer, 
who worked in China for years, and who made 
a careful study of the problem, said that this 
matter of flood protection by training the 
Yellow River is the most interesting and 
important hydraulic engineering problem in 
the world. The complete solution will involve 
a great expenditure of money and human 
labour; the work, to be satisfactory, must 
be designed and supervised by expert engineers. 
It will be accomplished some day ; meantime, 
let us consider what has been done in the past 
and what is likely to be done in the future, 
to convert, by engineering works, “ China’s 
Sorrow” into China’s blessing, that will 
vastly increase the safety and well-being of 
millions of Chinese. 


Froop Conrro~t Works 


At flood time, the water of this famous river 
is as yellow as the yellow loess soil in the hills 
along its course. This loess is fine siliceous 
and calcareous earth of brownish-yellow colour, 
found especially in North China, but also in 
Central U.S.A. and Central Europe. The silt 


in the Yellow River is very fine in texture ; 
tests proved that 98 per cent of the grains in 
samples tested were less than one-thousandth 


Yellow River 


as little as one ten-thousandth of an inch. 
This very fine material is easily carried and 
is quickly picked up when the stream velocity 
exceeds three feet per second. 

The Yellow River is about the same size 
as the Mississippi, but it carries with it enor- 
mous quantities of loess, a dust deposit, the 
result of many centuries of westerly winds. 
The solid content of the rivers runs, at various 
places and at different seasons, from 12 to 
48 per cent, a stream of liquid mud. 

Under ordinary conditions, the Yellow 
River can be controlled by primitive dykes, 
but under the action of swift currents at 
flood time, the loess soil, of which many miles 
of the unprotected dykes are built, dissolves 
like sugar. Rocks, trees, and kaoling stalks 
are used to reinforce vulnerable places, but 
often a breach in the dykes has occurred where 
there was no reinforcement, and the flood 
water swept away the earthern bank before 
the repair could be made. A break in a dyke 
one mile long was recorded in 1921, making 
100,000 people homeless. 


EartaH DyYKEs 


Over long stretches of its course, along flat 
country, the river is confined by broad earth 
dykes, usually in two lines on each bank. 
The outer, or official dykes, are often from 
five to eight miles apart. The inner, or people’s 
dykes, can be as near to each other as one 
mile apart; these people’s dykes are built 
by farmers to save land for crops—mainly 
kaoling, more like Indian corn or maize— 
in the periods when there is ordinary high 
water. During floods the people’s dykes are 
surmounted by the rising waters and swept 
away, but the official dykes may hold, although, 
on many occasions, they, too, have been 
breached. 

The kaoling is a native plant with stalks 
about 10ft long. The plant is pulled up by 
the roots ; large numbers are used to reinforce 
the river banks, the roots being placed towards 
the water and the plants at right angles to 
the banks to form a groyne. There are alter- 
nate layers of stalks and earth, each about 
6in deep, until what the Chinese call a “ pak ” 
reaches to a height of about two feet above 
the dyke. The “‘ paks”’ are anchored by using 
two willow stakes, each some 3ft long, at the 
top of each 3ft layer of the “ pak,” and, after 
being crossed at the river face, they are secured 
to heavy stakes in the dyke by 2in rope. 
In time the groynes settle down and then new 
alternate layers of kaoling and earth are 
placed on top. During summer they prevent 
erosion, but in winter ice jams may cut them 
up, so at such times willow poles are fixed 
to them in a vertical position as a protection 
against the ice. 

During the summer floods, when the snows 
in the distant mountains melt, a deep channel 
is scoured, but soon the silt is deposited and 
the river bed comes up to its old level. The 
river resumes its condition, as a meandering 
stream, with a minimum flow of 10,000 cusees, 
but flood flows have reached 350,000 cusecs, 
and it is believed that the extreme maximum 
flow has never exceeded 500,000 cusecs. It 
is probable that the reason why no attempt 
has been made to build reservoirs for irriga- 
tion work is because rock is not available on 
the silty plains and also because in the main 


but reservoirs built on tributaries where there 
is rock would be of great value. 


THE 1921 Froops 


During 1921 this temperamental river, 
almost human in its unpredictable antics, 
burst an inner main dyke, flooding a basin 
between the inner and outer dykes of an area 
400 square miles. Then, a month later, the 
outer dyke failed and flooded another area, 
almost 400 square miles, while much of the 
area flooded earlier remained under severa! 
feet of water. The total damage due to the 
two failures was estimated at over a million 
pounds sterling. Over 500 villages were 
destroyed and 250,000 people were driven 
from their farms. Although it is true that the 
mud deposit, in places as much as 4ft deep, 
fertilised later crops, the method is haphazard 
and continues at a great cost to human life 
and growing crops. 


FiLoop ConTROL 


In 1921 the entire river altered its course, 
breaking through at another place 75 miles 
from its mouth, It was trained back to its 
old course in 1923 by work designed and 
carried out by an American engineer, who 
used methods similar to those which had 
previously been successful when the lower 
Colorado river was made to resume its old 
course. By using the new methods, the engi- 
neer completed the work at half the cost 
which the native officials had estimated when 
they planned to use the old native methods. 
A rock fill dam, supplemented by a pile trestle, 
was successfully built. Fir piling and a first 
class pile-driver was imported from the U.S.A. 
A strong trestle, 800ft long was driven in so 
that at extreme low water it was possible to 
build around the trestle a dam of rock which 
has been carried down river from quarries 
100 to 140 miles distant. Over 300 junks 
were used for many weeks to transport the 
40,000 cubic yards of rock needed. Cargoes 
of rock varied from ten to forty cubie yards, 
costing for water transport one cent per mile 
per cubic yard. It cost twelve cents per yard 
to quarry and break for one man to handle, 
and to transport by wheelbarrow to the river 
a mile—another 12 cents per cubic yard. 
China’s currency has varied enormously in 
exchange value, but in 1925 five cents was 
about one penny. 

The dam was waterproofed by 300,000 
bags of earth, 10,000 reed mats (5ft by 8ft), 
and deposits of river silt. A cut-off channel, 
6000ft long, was excavated across the silt, 
and that meant moving by hand over 1,000,000 
cubic yards of earth an average distance of 
450ft. The channel was 500ft wide, as many 
as 8000 men were employed on the scheme, 
which was completed in seven months. Its 
success was largely due to the clever combina- 
tion of modern scientific work and Chinese 
cheap labour. The total of excavation and 
dykes involved moving nearly 3,500,000 cubic 
yards by Chinese labour and implements. 
The earth dykes are often protected by 
willow trees, grown along the top, or in groves 
between the dyke and the channel. At bends 
of the river stone walls and even protecting 
groynes to deflect the river have been built, 
but stone becomes expensive if quarries are 
distant. Willow trees are sometimes thrown 
into the stream, the roots being firmly tied to 
heavy stakes or other trees. The branches 
of the trees cause deposition of silt and retard 
the stream velocity. Willow and reed woven 
mats, weighted down by broken rock, have 
been used. 

When there is a serious breach, the Chinese 
work at each end to narrow the gap by using 
kaoling stalks and any other material available. 
When a gap of about sixty feet remains, as 
many as twenty strong bamboo ropes are 
stretched across and securely fastened at each 
end, and a plug of kaoling stalks and earth 
is built on them. Thousands of workers with 
kaoling and. baskets of earth make the plug, 
which is carefully lowered in position and then 
men rush to sustain it in position with more 








river the silt would soon choke a reservoir ; 





of an inch in diameter, while some measured 


kaoling and earth. It may happen that more 
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than one attempt must be made to fix the 
massive plug. 

Ninety per cent of China’s vast working 
population earn a livelihood by manual labour 
and it is essential to use primitive muscular 
energy—very cheap—as well as modern methods 
of design, in order to provide employment in 
devastated areas. An efficient labourer, work- 
ing on flood prevention in N. China, would 
average, in earnings, 20 cents a day, part of 
which he would remit to his family. 


Work YET TO BE DONE 


In 1935 the Yellow River flooded an area 
estimated at 6000 square miles, and over 
4,000,000 were directly affected. The losses 
sustained were estimated at 75,000,000 U.S.A. 
dollars. This yellow dragon of a river has 
never been properly muzzled. It has lashed 
across North China provinces like some fabled 
dragon carrying disaster, fear and tragedy 
on its way. Since 2278 B.C. it has twisted 
itself into at least fifteen different channels. 
It has filled the world’s newspapers with 
stories of human suffering caused by floods. 

Ice is a foe of the dyke builders, jamming 
the flow and causing a rise in the river above 
the jam, until the dykes are overtopped. 

A tragic fact is that much of the land not 
very far from the river is thirsty for water 
and, with proper irrigation supply, could be 
made productive. Loess becomes most fertile 
with a good water supply, but there is little 
rainfall over large areas of almost desert loess 
soil. 

With organisation and expenditure, such 
as has transformed the Punjab, the T.V.A. 
area and other parts of the earth, the Yellow 
River could be made to transform a large part 
of North China into a great productive area. 
It will be done, it must be done, and to use 
the quaint Chinese pidgin-English phrase, 
‘‘More quick, more better.” Labour is cheap 
and very efficient, but modern methods of 
water control, and the accumulation of much 
more data concerning the facts that affect 
the river flow, are needed to ensure success. 
The scourge is so great that, in this more 
humanitarian and scientific era, the control 
of the Yellow River is almost a world prob- 
lem. It certainly concerns U.N.R.R.A. and 
food supplies for mankind. 

‘*A river has no politics,” is a statement 
that appears in an official publication con- 
cerning T.V.A. Itis true, but in many countries 
today water control schemes that would 
regulate the even flow of rivers and ensure 
prosperity for millions of ill-fed men, women, 
and children, are retarded by the political 
prejudices or instability of the authorities 
controlling the affected areas. Often the effect 
of these political antagonisms is exaggerated 
in the sensational daily press. Of no country 
is that more true than of China. 


INFLUENCE OF NATIONAL CHARACTERISTICS 


A most interesting leading article in this 
journal, ‘‘ The Misuse of History,” September 
6th, 1946, recently stated: ‘“‘ There are some 
people so distrustful of history that they 
will have none of it. Many engineers are 
numbered with them. Yet, if history is no 
more than a record of successive events, 
who, more than the engineer, needs to be an 
historian.”’ We certainly cannot understand 
the Chinese unless we know something about 
their history. And if it is essential to consider 
events of the past in their true perspective, 
it is even more important to realise the true 
perspective of history in the making—the 
events happening day by day. So that when 
we read in our newspapers of conflict between 
the Government troops and the so-called 
“communists” in China, it is as well to look 
at the map. Then we should realise what 
huge areas of the country are unaffected by 
the conflicts in remote regions. 

We often read of ‘this changing world,” 
and engineers are probably more conscious 
than many other people of the tremendous 
changes caused by applied science. But the 


environment of people has changed much 
more rapidly than their national character- 
istics. 


It was notable during the war how 


often British people relied upon the knowledge 
of past triumphs, attributed to our national 
character, to encourage them and to give them 
confidence so that in spite of defeat and how- 
ever great the peril of the moment they believed 
we should win the last battle. And so, in 
considering China, it is as well to keep in mind 
the remarkable national characteristics of the 
people—great industry, patience, perseverance, 
ingenuity, good humour, contentment (unless 
desperately hungry), &c.—characteristics that 
created a civilisation in advance of that of 
Europe for many centuries before Newton’s 
genius laid the foundations of applied science. 

The national characteristics remain; the 
great regard for the scholar is still universal ; 
but the ambition of the educated Chinese to-day 
is rather to win distinction in scientific work. 


NEED FOR EXPERIENCED ENGINEERS 


A large number of Western trained Chinese 
engineers have had experience, under foreign 
engineers, of flood prevention and other water 
control schemes. Expert British and American 
engineers, however, are needed to investigate 
and plan the control of the Yellow River. 
The provision of the necessary financial aid 
must be arranged by large loans, for in its 
present difficulties the Chinese Government 
cannot raise the money in China. In the period 





Relief 
Organisation did provide considerable sums for 


1920-37 the International Famine 
flood control works. It is possible that the 
Americans, who, during this century, have 
poured many millions of dollars into China for 
charitable work, will take a leading part in 
financing water control schemes for the Yellow 
River. 

Although dykes will remain where they 
have existed for many centuries, certain im- 
provements would greatly reduce the danger of 
floods. Low areas could be opened up for 
deliberate flooding, building up the land with 
sediment and acting as storage for water. 
Where the channel is wide and shallow it could . 
be deepened and narrowed, recovering pro- 
ductive land. In other places the dykes should 
be set further apart. Spillways should be 
provided and bars in the stream dredged. 
In addition, systematic records of rainfall 
&c., must be made over large areas. 

The technical details concerned with the 
problem are of great interest to every engineer. 
Those of us who have talked to men who had 
made the water control of rivers their life 
work agree with John R. Freeman, who said 
“this matter of flood prevention by training 
the Yellow River is the most interesting and 
important hydraulic engineering problem in 





the world.” 








EGIRDERING of a railway bridge in condi- 

tions of peculiar difficulty, due to restriction 
of working space and heavy traffic demands, 
has recently been completed by the London 
Passenger Transport Board. Bridge “‘ MR 10,” 
which carries the Metropolitan line northbound 
fast and local tracks over the L.M.S. Hamp- 
stead Junction line between West Hampstead 
and Kilburn, was a wrought iron girder skew 
bridge built in 1879 to carry the original double- 
track line of the Metropolitan Railway’s Baker 


A Difficult Railway Bridge Renewal 


old bridge had two sets of cross girders, the 
original ones hung under the main girders by 
bolts and additional ones added later at a 
higher level. Rail bearers carrying timber way- 
beams were fixed to the webs of the cross 
girders, and the floor was of timber planks. 

The site is exceptionally congested and allows 
very little working space, mainly because of 
the,independent bridges on each side. The old 
bridge, being weak for modern loading, was 





scheduled for reconstruction just before the 








Street and Harrow extension over the London 
and North-Western Railway, open since 1860. 
It was later paralleled by two additional inde- 
pendent bridges, first on the Great Central 
Railway’s Marylebone lines on the south side 
and then on the Metropolitan’s fast tracks on 
the north. 

The bridge has two clear spans, 62ft 6in and 
59ft 4in long, of which one crosses the L.M.S. 
electrified double line ; the spans are supported 
on brick abutments and a narrow central pier. 
The skew is so sharp that only two of the 
thirteen cross girders of each span are supported 
by main girders at both ends ; the others have 











one end on an abutment or on the pier. The 








REMOVAL OF OLD CROSS GIRDERS 


war, and the new steelwork required was in fact 
ordered and fabricated. Erection was, how- 
ever, postponed in case the southbound tracks 
should be damaged while work on the two north- 
bound tracks over the old bridge was in pro- 
gress, which would have caused a complete 
stoppage of traffic. 

Reconstruction was eventually begun in 
March, 1946. Four temporary crossovers were 
laid before work on the bridge itself began, to 
enable traffic in both directions to run over the 
two southbound lines during week-end posses- 
sions. At these times Metropolitan (fast line) 
and Bakerloo (local line) trains ran over the 
same track between Finchley Road and 





426 


THE ENGINEER 


Nov. 8, 1946 








Willesden Green ; a new signal and train stop 
was sited on the southbound local road just 
north of the bridge to. control northbound 
running during the special working. 

The longest continuous possession that the 
engineers could be given on the London Trans- 
port tracks affected was thirty-nine hours ; the 
maximum possible possession of the L.MLS. 
tracks below was thirty hours, and this had to 
be taken before May 7th. 

The new bridge consists of steel plate girders 
and plated cross girders at 9ft centres, the 
longest being 27ft 8in. Between these cross 
girders are 14in by 6in rail bearers and 4in by 
3in filler joists encased in concrete, covered 
with asphalt and tiling. The concrete deck 
stops short of the stiffeners so that the whole of 
the main girders is accessible for painting. 

The track has been permanently raised by 
llin to accommodate the new ballasted deck ; 
during the work the tracks were raised a 
further 6in by temporary 8in by 5in steel way- 
beams carrying timber sleepers. These were 
laid on steel packings specially designed to suit 
first the old and then the new cross girders. 

The peculiar arrangement of the deck system 
on the old bridge means that the bearings of the 
new girders are 2ft lower than the old bearing 
level. The first work to be undertaken on the 
bridge itself, therefore, was to build temporary 
supports, shown in an accompanying engraving, 





TEMPORARY SUPPORT FOR OLD GIRDERS 


for the old girders while the new bearings were 
under construction. When the new bearings 
were ready and all possible preparations made, 
one pair of new main girders was brought to the 
site at night by rail; cranes then lifted them 
and placed them outside the old main girders 
in the narrow: spaces between the bridges. 

The next stage, carried out during a long 
week-end possession, was to cut out the old 
cross girders and lower them to the L.MLS. 
tracks ; the old main girders were next lifted, 
slewed round and loaded on to wagons. 
Removal of the old girders is illustrated here- 
with. The new main girders were then put in 
position, the new cross girders inserted and the 
track restored. 

The lifting of the main girders, weighing up 
to 22 tons each, was an operation requiring 
great care, several of the lifts being at the limit 
of permissible radius; clearance at the back 
ends of the cranes was very much restricted by 
the girders of the adjoining bridges, and over- 
. hang of the L.N.E.R. up line was only per- 
missible for short periods. Two cranes were 
used, of 30 and 35 tons capacity, the property of 
London Transport and the L.N.E.R. respec- 
tively. Several lifts were necessary for each 
girder ; those at the larger radii were made by 
both cranes working together. 

The second span was later dealt with in the 
same way. The completion of the floor, with 
concrete deck, drainage arrangements, asphalt- 
ing, tiling and final laying of the ballasted 
track, was carried out under traffic, with a 
number of short possessions. 


tudinal members rest on a saddle fitted to the 
top of the cross member. 
on rollers and the cross movement is actuated 


a large nut fixed to the cross member. 
screw is operated by means of a bar inserted 


of each wagon at both ends. 


The work was completed last September. 
Special train running arrangements worked 
well throughout the period of reconstruction, 
and passengers were carried with very little 
disturbance to journey times. 


Transporting Large Electrical 
Alternator Stator 


On Sunday, October 27th, a special train, 
carrying an electrical alternator stator weigh- 





ing 130 tons, left the Heaton Works of 


one at each end of the stator. The cantilevers 
are mounted on 60-ton flat wagons and have 
balance weights at the remote ends, swinging 
in the frames of 20-ton trolley wagons. The 
maximum speed of the train, which is illus- 
trated herewith, must not exceed 15 miles 
per hour when the load is central and when 
the load is 12in out of centre the maximum 








C. A. Parsons and Co., Ltd., on the first 
stage of its journey to the Hams Hall “B” 
power station of the City of Birmingham 
Electric Supply Department. Special arrange- 
ments have had to be made for its carriage 
by rail. The stator forms part of plant now 
being installed at that power station, consist- 
ing of six turbo-alternators complete with 
surface condensers, giving a total output of 
321,000 kW. Each set comprises a_ two- 
cylinder tandem turbine with a single flow 
low pressure cylinder driving a 50,000-kW 
main alternator and a 3500-kW auxiliary 
alternator on one shaft line. Three complete 
machines have already been installed, and the 
parts of the fourth machine are now being 
delivered to site. The stator for the fourth 
main alternator is the load which was moved 
on Sunday. 


The stator is suspended between two 
railway wagons to keep its base as near 
the top of the rail as possible, and so 


enable this large unit to pass under bridges 
and through tunnels. The width, however, 
is such that to pass a number of fixed struc- 
tures en route, arrangements have had to be 
made to move the stator laterally in transit. 
The stator is carried on two girders which are 
passed through the bore, resting at each end 
on two swivelling cross bolsters. The longi- 





TRANSPORTING LARGE ELECTRICAL ALTERNATOR STATOR 


speed is brought down to 6 miles per hour. 
The length of the train, engine to van, is approxi- 
mately 123 yards. 








Model Sleeping Car for 
Railways 


THE model of an improved third class sleep- 
ing car for railways which is being shown in 
the “Hall of the Future” at the “ Britain 
Can Make It Exhibition,’ has occasioned a 
considerable amount of interest. This design 
was developed by Messrs. Mischa Black and 
W. G. V. Vaughan, of Design Research 
Unit, Ltd., 37, Park Street, London, W.1, 
and we reproduce herewith a photograph of the 
model. 

This design of coach provides twenty private 
cabins, fourteen two-berth and six single- 
berth compartments, as compared with the 
accommodation for 32 passengers in four- 
bunk compartments now in normal third class 
sleeping cars. The space for the additional 
accommodation is obtained by adopting double 
deck construction in the portion of the 





coach between its two bogies. For this 








The saddle moves 


by means of a screwed bar passing through 
This 


into the solid steel wheel fitted on each side 
The main carry- 
ing vehicles between which the stator is slung 
are designed to carry only 70 tons each, and 
in order to relieve the weight that falls upon 
them, cantilevers are employed, which are 








attached to the main longitudinal girders, 








MODEL SLEEPING CAR FOR RAILWAYS 


reason a_ well-type coach underframe is 
proposed. 

By dropping a part of the underframe in 
this way it is possible to secure substantial 
increase in the interior height of the car, but 
the additional head room thus made available 
is still insufficient to provide a normal two- 
deck construction. 

In the proposed design, however, the effect 
of a double-deck has been secured by pro- 
viding a longitudinally ‘‘stepped” floor to 
the upper deck, so that on one side of the car 
head room is provided over bunks on the lower 
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deck and, on the other side, head room under 
bunks on the upper deck. 

Other improvements envisaged are the 
provision of wash-basins with hot and cold 
water in each compartment, air conditioning 
throughout the car; individual air tempera- 
ture control to each cabin, individual lights to 
each berth, berths equipped with sponge rubber 
mattresses, and under-pillows, &c. 

We are informed that technical advice on 
the design was given by the L.N.E.R. and that 
the model was built on a seale of 2in to the foot 
by Bassett-Lowke, Ltd. 








South African Engineering 


Notes 
(By our South African Correspondent) 
Railways of Rhodesia 


Further information as to the national- 
isation projected for the railways of Rhodesia 
was given at the recent annual meeting of the 
British South Africa (Chartered Company). The 
chairman, Sir D. Malcolm, reported that Sir 
Harold Hewitt was appointed in June, 1945, to 
advise whether it would be in the interests of 
Northern Rhodesia and the Bechuanaland Pro- 
tectorate for the equity in Rhodesian Railways, 
Ltd., to be acquired jointly by the Governments 
of Southern Rhodesia, Northern Rhodesia and 
Bechuanaland. Sir Harold Howitt’s report, 
published just before Easter, said it was 
obvious that the undertaking of Rhodesia 
Railways, Ltd., could not be acquired by the 
Government of Southern Rhodesia alone. To 
acquire the railway itself would involve, among 
other things, the paying off of the railway 
debenture debt now amounting to £20,110,737, 
and the earliest date on which the debt could 
be paid off was October, 1947. Meanwhile the 
company’s problem was that of raising £26 
million to pay off the existing debentures and 
to find new money for replacements, &c., by 
October of next year. 


Tunnelling Hex River Mountains 


One of the longest tunnels in the 
world, stretching 8 miles, is to be hewn through 
the great barrier of the Hex River Mountains 
at a cost of more than £600,000. With sub- 
sidiary tunnels it will permit trains between 
Cape Town and Johannesburg to travel at a 
higher speed on an easier gradient. The work 
will involve one of the greatest and most diffi- 
cult feats.ever undertaken by the South 
African Railways. Many of its engineers, how- 
ever, had valuable experience of tunnelling 
between Bologna and Florence and also in the 
Levant during the war. In an interview in 
Cape Town, the Minister of Transport stated 
that to improve the difficult section of the 
Johannesburg to Cape Town line through the 
Matroosberg (between Klunstraat and De 
Doorns) it had been decided to re-route the 
present line and to build four tunnels through 
the mountains. 

By providing these tunnels the gradient and 
curvature of the line will become easier and 
higher train speeds over the section will be 
possible. The main tunnel will be 8 miles long 
and will rank among the. world’s longest. 
Secondary tunnels near De Doorns Station and 
Osplaas Valley will consist of two of half a mile 
each and one of two-thirds of a mile. The 
distance from Johannesburg to Cape Town will 
be shortened by four and two-thirds route miles, 
while the total length of the deviation will be 
about 18 miles. The saving in curvature will be 
equivalent to the elimination of thirteen com- 
plete circles which the train has at present to 
negotiate on the route to Cape Town. Rise and 
fall will be reduced by approximately 475ft. It 
will take at least eight months to establish 
camps, purchase and assemble the necessary 
specialised parts, and to construct approach 
banks and cuttings to tunnel portals. The total 
cost of the work is estimated at £1,078,500, of 
which £620,000 is expected to be the cost of the 
main tunnel. Actual tunnelling of the main 
tunnel should take about four years and the 











whole work should be completed in five years. 

The Department of Geological Survey co- 
operated with the railways in carrying out a 
general survey, but all other exploratory work 
was done by railway engineers. It was originally 
intended to spend £442,000 on improving the 
gradient and curvature between De Doorns and 
Matroosberg. Since the new proposals will 
be much more satisfactory from the point of 
view of railway operating, it has been decided 
to deviate the line and to construct the four 
tunnels. 


Union Shipping Position 

A considerable improvement has taken 
place in the shipping position during recent 
weeks and, but, on occasions when vessels 
with heavy cargoes of grain and_ general 
merchandise arrive simultaneously, the Kand- 
ling capacities of the ports have been severely 
taxed. Due to the increase in freight, a notice- 
able expansion in external trade has been 
possible on the export side. In view of the 
persistent shortages which restrict activity 
in commerce and industry, the expansion of 
imports is particularly satisfactory, although 
a disappointing feature is the limited supplies 
obtainable from the United States of America, 
where production continues to be handicapped 
by labour troubles. The American strikes 
are having a prejudicial effect not only on the 
domestic rates of recovery but also on the 
industrial expansion of many other nations 
who require American machinery for re- 
equipment. Recent imports into the Union 
have been predominantly British in origin, 
and for the first quarter of this year, reached 
a value of £19,400,000. The principal factors 
accounting for this rise were increased supplies 
of machinery and railway material, the amount 
of the latter exported by Britain during the 
quarter being the highest since 1929 and double 
the average for 1938. 


Manufacturing Industries 


Shortages of essential materials limit 
the activity of several branches of secondary 
industry and in certain instances prospects 
of improvement in the supply position are 
remote. Production in the engineering industry 
has, of neeessity, been curtailed, due to inade- 
quate supplies of steel. The South African 
output is insufficient for local needs, while 
imports from the United Kingdom and the 
United States of America have. grown even 
more problematical by reason of the American 
labour troubles. The foundry section is busy 
again on orders from mining houses, after a 
quiet interval. The engineering industry’s 
widening range of products provide evidence 
of the progress it is achieving, but outputs 
continue to be limited by difficulty in obtaining 
the required types of steel in sufficient quan- 
tities. Efforts to secure supplies of lead 
of such purity as is necessary for the manu- 
facture of motor batteries have thus far proved 
fruitless. Small supplies of steel have been 
received from the United States of America, 
but deliveries due at present have been 
delayed. 


The South African Iron and Steel Industry 


The definite establishment of an 
important iron and steel industry in the 
Union of South Africa may be dated from the 
opening of the South African Iron and Steel 
Industrial Corporation at Pretoria, in 1904. 
It is true there was in existence at that time 
the Union Steel Corporation, with a works 
at Vereeniging, in the Transvaal, about 50 
miles from Johannesburg, drawing its pig- 
iron from a small blast furnace at Newcastle, 
in Natal, where iron ore limestone and coke 
were obtainable close at hand. It was also 
possible to obtain quantities of scrap metal. 
The annual production of the steel works, 
however, was only between 30,000 and 40,000 
tons, whereas the requirements of the Union 
called for between 500,000 to 600,000 tons 
per annum, so that it could hardly be regarded 
as more than a pioneer undertaking. 

But Iscor, formed in 1934, was an under- 
taking which aimed at a big production and, 
with the Union Government ready to provide 








the necessary financial support, it was possible 
to plan on a grand scale, and a plant capable 
of producing 200,000 tons of steel a year, 
for a start, was decided upon. At the same 
time, Dr. H. J. van der Bijl was recalled from 
abroad, where he had done much work in 
American and German steel works, to take 
over the control and management of the new 
steel works. The new plant was. designed 
for an output of 200,000 tons of steel per 
annum. The works was rapidly erected. 
The principal items of the plant were then 
(1934) as follows: A battery of 57 coke ovens, 
with by-products; one blast furnace with a 
capacity of 180,000 tons of pig iron per annum ; 
a steel melting shop, consisting of three steel 
furnaces, one capable of holding 450 tons of 
molten metal and two capable of holding 
112 tons each; a combined rail and structural 
mill; a rod and merchant mill; and a com- 
prehensive sheet works, consisting of six 
mills and galvanising and corrugation plant. 
There were also many important auxiliary 
plants, such as a power station, workshops, 
&c. In addition there was an iron ore mine 
at Thababazimbi, in the Rustenberg district, 
and iron and dolomite quarries in close proxi- 
mity to the main works at Pretoria West. 

The result of the working for the first year 
was a small loss, but there has not been one 
since. For the year ended June 30th, 1937, 
the net value of production was £2,912,249. 
The profit for 1937 was £669,279. 

Most of the plant extensions and additions 
were completed in 1937 but while the new (No. 2) 
blast furnace was blown in during 1937, No. 1 
new furnace and No. 2 were worked together 
for only some three months. There have been 
various alterations in the production plant since 
then but no very large increase in production 
has been contemplated until the present time. 
Now it is planned to increase the original 
capital expenditure on Iscor from £14 million 
to a total of £29 million. 


Secondary Industry 

Most sections of secondary industry 
continue to show progressive tendencies though 
acute shortages of raw materials, particularly 
steel, timber and certain grades of leather, 
prevent production at full capacity levels. 
Delays in the execution of orders for essential 
machinery are restricting progress but supplies 
of machine tools and electrical machinery are 
becoming more freely obtainable from Britain. 
Several centres report that the pressure of 
industrial expansion has resulted in keen 
competition for the sites made available in 
planned industrial areas, whereas munici- 
palities formerly vied with one another in 
their efforts to secure the establishment of new 
industries in their boundaries. Allied with 
this development are the extremely high prices 
paid in most centres for industrial business 
and residential properties. During the war 
years the contribution of secondary industry 
to the national income of the Union has risen 
steadily and prospects of further advances 
are promising, as outputs in every important 
section are well below capacity and demand, 
owing to shortages in materials and manufac- 
tured goods and labour. 


The Steel Shortage 

Diminishing steel stocks are causing 
the engineering industry anxiety and manu- 
facturers are in many instances operating on a 
basis of reduced output ; programmes of expan- 
sion have, of necessity, been deferred, until 
steel supplies become more freely available, 
while an additional drawback in this respect 
is the delayed delivery of essential machinery. 
Machine tools and fully manufactured electrical 
goods are coming forward steadily from Britain, 
but recent reports indicate that deliveries of 
machinery from the United States of America 
are much behind schedule and that prices 
have increased in some instances by as much 
as 75 per cent. Sheet metal workers are 
severely handicapped by shortages of material, 
galvanised and sheet iron being particularly 
searce, but large orders from the mining 








houses keep the foundry business active. 
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Industrial and Labour Notes 


The National Joint Advisory Council 
In July last it was announced that, in 
order to maintain closer consultation between 
the Government and organised industry, 
ments were being made for the National 
Joint Advisory Council to meet at quarterly 
intervals. The intention was that the Council 
should consider problems involving general 
principles and matters affecting industry, with- 
out interfering with the various existing joint 
bodies by which employers’ organisations and 
unions have been able to deal in their relations 
with various Government Departments. 

The Council, which consists of representatives 
of the British Employers’ Confederation and 
the Trades Union Congress, met in London 
under the chairmanship of the Minister of 
Labour on Wednesday of last week. Early in 
the meeting, the President of the Board of 
Trade outlined the present position of import 
and export. trade and the future needs of the 
country, stressing the vital importance of 
increased productivity in relation to costs. 
Later in the day the Lord President of the 
Council attended the meeting to explain the 
salient features of the country’s general 
economic position. 

An official statement says that in the dis- 
cussion which followed the view was generally 
expressed that an essential condition of pros- 
perity and well-being was the most efficient 
and economic use of labour and an increased 
productivity, which involved an appreciation 
by workers and management of the changed 
living conditions now prevailing. It was 
pointed out that there was a prospect, for many 
years to come, of a general shortage of labour, 
so that the fear of unemployment should not 
be reflected in the outlook of those called upon 
to secure increased production. 

The Council agreed to co-operate with the 
Government in considering methods of com- 
bating inflation, and of assisting in increasing 
the labour force of vital industries at present 
undermanned. It was also decided to ask the 
Government to make available to industry and 
to the country generally a full statement of all 
the economic considerations affecting relations 
between employers and trade unions. This 
request, it is stated, is receiving favourable 
consideration. 


International Conference on Trade and 
Employment 
The Preparatory Committee of the 
International Conference on Trade and Employ- 
ment, which began its meetings in London on 
October 15th, is making good progress. The 
work of the Committee has been divided into 
five sections, each section having a drafting 
sub-committee. The various sections will con- 
sider the reports of these sub-committees, and 
during this month will bring them forward to 
plenary sessions of the full Preparatory 
Committee. 

In the drafting sub-committee on employ- 
ment, discussions have taken place on the 
implications of full employment in international 
terms. It is understood that several delegates 
are anxious to see a commitment to the main- 
tenance of full employment included in the 
agenda of the International Conference, since 
without such a policy the reduction of tariffs is 
not likely to be fully effective in promoting 
trade expansion. The discussions of this sub- 
committee have also dealt with the question 
of whether the different international agencies, 
the International Monetary Fund and the Inter- 
national Bank, could co-ordinate their activities 
to ward off trade depressions through measures 
such as the finance of international public works 
and the control of international capital move- 
ments. 


Another sub-committee dealing with 


is 


industrial development, and the main topic 
of discussion at recent meetings has been the 
provision to be made in the Draft Charter to 
meet the needs of less developed countries. 








The general feeling is that it would not be 
desirable to leave such countries complete 
freedom of choice to depart from the main pro- 
visions of the Charter, in order to develop their 
industries, but that the methods should be 
defined and criteria laid down by which they 
could take part in a world trading system while 
keeping the right to diversify their employ- 
ment within limits. The importance of inter- 
national loans for the development of under- 
capitalised countries is another matter which 
has been stressed in the deliberations of this 
sub-committee. 

The full International Conference on Trade 
and Employment will most likely be held in 
September, 1947. 


Workers’ Representation in Socialised 
Industries 
The Prime Minister was asked in 
Parliament last week if he would give an under- 
taking that workers’ representation on national 
boards and investigating committees of the 
type being set up as part of the Government’s 
industrial programme would not be confined 
exclusively to trades union officials. 

The Prime Minister stated in reply that 
workers’ representatives on investigating com- 
mittees should normally be appointed after 
consultation with the appropriate trade union 
body. The question whether persons so 
appointed would be trade union officials would 
depend on the circumstances of each case. As 
to the boards of socialised industries, the Prime 
Minister said that members would be appointed 
on their merits, and persons associated with 
trade unions, as others, would receive every 
consideration. 


Nationalisation of the Electricity Industry 

The Minister of Fuel and Power, Mr. 
Shinwell, said last week, in reply to questions in 
Parliament, that the Incorporated Municipal 
Electrical Association, the Conference of Joint 
Electricity Authorities and Joint Boards, the 
Electrical Trades Union and the Electrical 
Power Engineers’ Association had indicated 
their willingness to co-operate in the carrying 
out of the Government’s policy of nationalisa- 
tion of the electricity supply industry. Mr. 
Shinwell added that it was not quite clear that 
the electricity companies had refused to 
co-operate ; they had said something about it, 
but the matter had to be analysed. 


The Effect of P.A.Y.E. on Production 

The effect on production of the “ pay- 
as-you-earn ’’ method of income tax collection 
was debated on the motion for the adjournment 
of the House of Commons on Friday last. Mr. 
Osborne, who raised the matter, expressed the 
view that during the war this method of tax 
collection had done good service, but now it had 
outlived its usefulness. The wage earner, Mr. 
Osborne said, was a realist who wanted to know 
how much he would take home in his pay 
packet, and when to-day, after deductions, he 
looked at his net wage, he said that it was not 
enough and that he wanted more. Mr. Osborne 
argued, therefore, that P.A.Y.E. as it was 
operating to-day was one of the greatest causes 
towards inflation. 

Another weakness, in Mr. Osborne’s view, 
was that P.A.Y.E. was reducing industrial 
morale largely because of the low net wages. 
One of the causes of low production was the 
feeling among industrial workers that if they 
took a week off they would be getting back some 
of the money which they felt ought not to have 
been deducted from their pay packets. 

The Financial Secretary to the Treasury, Mr. 
Glenvil Hall, replied to the debate, saying that 
the question to be considered was whether the 
paying of income tax prevented certain sections 
of the people from working as hard as they 
would otherwise do in the legitimate and normal 
attempt to take home each week as much as 
possible in their pay packets. If he was asked 
why some people to-day were not working as 





long hours as they might, he would say that one 
reason was that there was very little to buy in 
the shops, another that they had gone through 
long and tragic years during the war, that they 
were tired, and that their diet, unfortunately, 
was not as varied as it might be. All these 
things combined to suggest, in some cases, that 
at the moment, at any rate, it. was not wort! 
while working too hard or earning more than 
was needed to keep the home going becaus» 
there was very little on which to spend the 
money. 

It was the duty of members of Parliamen: 
and the Government, Mr. Hall continued, to 
see that production was not hampered, but 
assisted in every way. In the Government's 
view it was impossible to change the system of 
income tax collection, as had been suggested, 
and it was certainly impossible to take income 
tax off entirely to make sure production was not 
damaged. The Government believed that there 
were other ways of bringing home to the people 
of the country the essential truth that, if they 
desired a high standard of living, they them. 
selves had to share in the production of goods 
and services and create the wealth and con. 
ditions which would provide that high standard. 


Factory Building Progress 

An announcement by the Board of 
Trade reveals that up to the end of September 
2236 building projects for new factories and 
extensions to existing factories had been 
approved. These, it is stated, should eventually 
provide additional employment for about 
190,000 men and 150,000 women. 

Of the total number of approved projects, 
901 are in tke development areas, eventually 
providing additional employment for about 
100,000 men and 101,000 women ; 313 projects 
have been approved for the North-Eastern area, 
213 for the South Wales area, 312 for the 
Scottish area, 38 for West Cumberland, 20 for 
South Lancashire and 5 for the Wrexham area. 
Furthermore, in the total for the development 
areas is a programme of factories being built in 
advance of specific tenants. It is stated that 
by the end of September building had begun on 
380 of the development area projects, and that 
forty had been completed. 


Progress in Reconversion 
The progress being made in the recon- 
version and expansion of civilian industries is 
reflected by figures relating to recent production 
published in The Board of Trade Journal. 

These figures show that the output of machine 
tools of all types, during the year ended 
July 31st, 1946, amounted to approximately 
£18,000,000 in value, which even allowing for 
the rise in prices, represents a production 
increase of 60 per cent, compared with 1935. 
Pump manufacturing is another industry which 
has continued to make good progress in recon- 
version to a peacetime basis, despite difficulties 
caused by long delivery dates for castings and 
electric motors. Firms making their own 
castings have also experienced difficulty in 
obtaining suitable labour for their foundries. 
The value of pumping plant produced in 
August for home use was about £505,000 and for 
export about £226,000, the monthly averages 
for the first quarter of this year being £374,500 
and £196,200 respectively. 

In the locomotive building industry increasing 
emphasis has been placed during the past year 
on export business, which at present takes up 
approximately 85 per cent of the total pro- 
duction. The industry is now turning out about 
700 locomotives a year, and it is expected that 
production will remain at this level for the next 
few years. Railway wagon production in the 
first eight months of this year amounted to 
about 6400 mineral wagons for home railways 
and 5000 wagons of various types for export. 
At present the wagon building industry is 
working to only 75 per cent of its capacity 
owing to the slow intake of labour and the 
current shortage of raw materials. 
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French Engineering News 
(From our French Correspondent) 


Paris, November Ist. 


Steel production in the French zone of Ger- 
many is gradually increasing, in spite of diffi- 
culties following destruction, and raw material, 
fuel, and labour shortages. By December, 
1945, two blast furnaces were working at 
Volklingen, producing Thomas steel, followed 
by two Martin ovens and two coke ovens. In 
the Rhineland, a recent agreement with the 
other zones provides for the transformation of 
12,000 tons of sheet metal into food tins. The 
following table shows the progress in pro- 
duction in the Volklingen and Dillingen 


plants. 
Volklingen 
Iron Thomas Finished 
Steel Product 
Tons Tons Tons 
December, 1945 9,275 5,679 4,557 
January, 1946 ... 11,579 9,694 8,089 
February ... ... ... 9,642 8,261 6,777 
Mareh a 12,928 9,759 
April ... ae: 12,514 9,987 
May .. Gah des. soc 16,149 13,959 
pS an rere 17,696 15,634 
Dillengen 
Martin Finished 
Steel Product 
Tons Tons 
December, 1945 ... 0... 01.0 wee —~ —_ 
January, 1946 3... ... wee wee 809 
February eng per ee ee aa 1,693 
MES wasn slates a ad {leery han “alee 1,241 2,831 
April eer Nee 2 I A 4,138 3,362 
May aie han aay aRERE eek “aes 6,743 4,874 
June ee 6,060 5,509 


In spite of the progress made, the level is 
still lower than pre-war. Iron production for 
June, 1946, is not quite 20,000 tons compared 
with 200,000 tons pre-war. 

It is envisaged that the Saar will become 
one of the great European steel exporters. 
In 1949 annual production capacity of crude 
steel will be 1,210,000 tons, or 47 per cent of 
pre-war. Since authorised utilisation will 
only be 31 per cent, an appreciable surplus 
will remain for export, either as steel or as 
semi-finished products. France is expecting 
to be a principal recipient. The natural 
advantages of the Saar, with coal and minerals 
at hand, are favourable to rapid expansion 
of the industry. 

The French attitude with regard to the Saar 
is still based on the hope that the area will be 
handed over to the French. 


* * * 


In spite of the magnificent recovery of the 
French railways, autumn is bringing increased 
heavy demands on the S.N.C.F. for the trans- 
port of the various harvests, particularly as 
there are insufficient goods wagons. Orders 
have been placed abroad for over a year, but 
with the exception of some flat and tipping 
wagons, little has been received. Deliveries 
are expected from the United States from the 
end of October, but the wagons arrive in parts 
and have to be assembled. The material is 
not likely to be ready before the beginning of 
1947. At the beginning of the winter the 
S.N.C.F. had only 270,000 wagons in use ; 
their life is bound to be short, because they are 
in constant use. A covered wagon, which was 
loaded on an average once in fifteen days before 
the war, is now loaded every seven days, the 
delay in turn-round being reduced by over 
a half. 


* * * 

It has been ‘necessary to issue a reassurance 
that in spite of record consumption, the elec- 
tricity situation is better than last year, follow- 
ing the first cuts of the winter. Consumption 
has risen steeply since last year, the highest 
recorded in one day in 1945 being 65 million 
kWh, while already on October 16th, 1946, 
consumption reached 75 million kWh. It is 
expected that the power demand for December 
will reach 4,400,000 kW, compared with 
3,700,000 kW last year. Provided weather 
conditions are good, and the level of reservoirs 
is maintained at about 70 per cent, production 
should suffice. At all events, cuts will certainly 
be enforced at peak hours. Whether they are 
extended will depend on the weather. 








Notes and 





Memoranda 





Rail and Road 


L.M.S. anp ‘‘ War” Wacons.—Fifty high- 
capacity “ warwell ” wagons, specially built for the 
movement of armoured fighting vehicles during the 
war, have been purchased by the London, Midland 
and Scottish Railway from the Ministry of Supply. 
After structural alteration they will be employed 
in the conveyance from manufacturers’ works of 
60ft steel rails required by the L.M.S. for the re- 
laying of its tracks. 


Strep CoacuEes.—The Minister of Transport was 
recently asked if he would re-introduce the slip- 
carriage system on those railway lines where it 
was in operation before the war. In a written 
reply, the Minister stated that in the winter of 
1938-39 the Great Western Railway had fourteen 
slip-carriage services operating in the down direc- 
tion and eight in the up direction, and the London 
and North Eastern Railway had two slip-carriage 
services. So far the G.W.R. had been able to 
restore three slip-carriage services in each direction. 


ScnHoots FoR SicnaL LinemMen.—The Great 
Western Railway is about to open new technical 
schools at Bristol and Birmingham for the training 
of candidates to fill a large number of vacancies 
for key maintenance staff in the Company’s Signal 
Department. New entrants to the service and 
eligible men from the existing staff in all parts of 
the system will be given a three-months intensive 
course in the installation and upkeep of mechanical 
and electrical signalling apparatus, block, tele- 
graph, electrically operated points, track circuits, 
and telephones, to qualify them for such posts as 
signal and telegraph linemen and installers. Each 
of the new schools will contain class rooms, full 
scale crossing sections of permanent way, signals, 
levers, power-operated points, and all types of 
telephone and block working instruments in every- 
day use. 


Air and Water 


Navat Mrxine anD DecaussInc EQuIPMENT.— 
The special exhibition of Naval Mining and De- 
gaussing Equipment, arranged by the Admiralty 
at the Science Museum, South Kensington, 8.W.7, 
has been extended until November 30th. A small 
catalogue of the exhibition is available, price 6d. 


INSTITUTE OF MARINE ENGINEERS.—The next 
examinations for admission to the Institute of 
Marine Engineers will be held in 1947 as follows :— 
Students, April 15th to 18th and October 7th to 
10th: graduates, May 12th to 16th; associate 
members, May 12th to 19th. Syllabuses of these 
examinations, copies of previous papers, and 
particulars of exempting qualifications may be 
obtained on application to the Secretary, the Insti- 
tute of Marine Engineers, 85, Minories, London, 
E.C.3. 


British Nautical INSTRUMENT TRADE ASSOCIA- 
TION.—The twenty-eighth annual general meeting 
of the British Nautical Instrument Trade Association 
was held in York, on October 31st, when Mr. Francis 
Hughes (Marine Instruments, Ltd.) and Mr. Leslie 
Harris (Lilley and Reynolds, Ltd.) were elected 
— and vice-president, respectively. Mr. 

. E. Reynolds (Dobbie McInnes, Ltd.) was re- 
elected chairman of the Finance Committee, and 
Mr. C. G. White (Marine Instruments, Ltd.) was 
elected Chart Convenor. The two chief items in 
the Association’s annual report were the intro- 
duction of the new chart supply and correction 
arrangements by the Admiralty Hydrographic 
Department and the meetings of the Ministry of 
Transport Working Party on Navigational Aids, 
on which the Association has been represented. 


I.N.A. ScHotarsuies.—The Institution of Naval 
Architects announces that the following scholar- 
ships, which are tenable for three or four years, 
according to the length of the course at the Uni- 
versity selected, will be offered for competition in 
1947 :—Naval Architecture, “ Vickers-Armstrongs ” 
£200 per annum; “ Denny,” £130 per annum; Marine 
Engineering, “‘ Yarrow,” £170 per annum. The age 
limit for the ‘“‘ Denny” scholarship is 19 years, 
for the “‘ Yarrow” scholarship, 21 years, and for 
the ‘‘ Vickers-Armstrongs”’ scholarship, 23 years. 
The “ Denny ” scholarship is tenable for four years 
at Glasgow University only, with apprenticeship 
of five years. It is for boys from Public or Secondary 
Schools, and the subjects of the examination are 
those set for the preliminary examination at Glasgow 
University. Entries for the scholarships close 
on May 3lst, 1947, and full particulars may be 
obtained from the Secretary of the Institution, 
10, Upper Belgrave Street, London, §.W.1. 





Miscellanea 

AGRICULTURAL Macuinery Svuppriies.—The 
Minister of Agriculture, Mr. T. Williams, stated in 
@ recent written reply that agricultural machinery 
supplies to home users were :—Tractor ploughs, 
1171; threshers, 32; tractors (three and four- 
wheeled), 1149; and tractors (two-wheeled), 393. 
These figures represented 86, 49, 65 and 61 per cent. 
respectively, of the total production in August. 


“Zrisc Buiietin.”—The Zine Development 
Association, Lincoln House, Turl Street, Oxford, 
has begun publication of the Zine Bulletin, which 
deals with the uses of zinc in its various forms. The 
Bulletin is to be published quarterly, free of charge, 
and will include information provided by the Zinc 
Alloy Die Caster’s Association and the Zinc Pigment 
Development Association, as well as by the Zinc 
Development Association itself. 


Tue Socrety oF Inventors.—At the latest 
meeting of the Midland branch of the Society of 
Inventors in Birmingham, a good deal of informa- 
tion of interest: to inventors was made available. 
The position regarding licence of right was dis- 
cussed, and the Society’s suggestion that certain 
inventions should become State patents under the 
custody of the Comptroller received considerable 
support from members. Intending members of the 
Society are asked to communicate with the secre- 
tary, Mr. B. Thornton Clark, 244, Stoney Lane, 
Birmi » 25. 


B.I. CALLENDER Factory.—Plans for a new 
factory involving the expenditure of about £600,000 
for extending further the manufacture of electric 
cables and other electrical equipment have been 
announced by Sir Alexander Roger, chairman of 
British Insulated Callender’s Cables, Ltd. Arrange- 
ments are proceeding for the purchase of a 23-acre 
site on the Kirby Trading Estate of the Liverpool 
Corporation. The new factory will have a floor area 
initially of approximately 250,000 square feet and 
will provide considerable additional employment in 
the Liverpool area. 


“Britain Can Make It” Exursirion.—The 
Council of Industrial Design announces that on 
and from Tuesday, November 12th, the “ Britain 
Can Make It” Exhibition will be closed to the 
public every Tuesday and Friday morning from 
10 a.m. to 1 p.m., until 31st December, or until 
further notice. On Tuesday mornings the Exhibi- 
tion will be reserved for school parties, and on 
Friday mornings, beginning at 9.15 a.m., directors, 
managers and buyers of industrial and commercial 
establishments and foreign visitors can obtain 
admission on presentation of their signed business 
cards. Children cannot be admitted under this 
arrangement. The present arrangements whereby 
all these categories of visitors can obtain entry on 
weekdays without queueing still holds good. 


PropucTion or Buimpine MarTeriats.—The 
Director-General of Building Materials, Ministry of 
Works, has recently stated that special priorities are 
being given to building material producers for plant, 
vehicles and other vital equipment. Some items of 
equipment which are vital to the building material 
industry, such as excavators and some diggers, are, 
however, still in short supply. The Director-General 
said also that there had been serious shortages of 
metal windows for housing. During July, 5000 tons 
were produced, but a lack of steel sections had 
impeded increased output. Another point dealt 
with in the Director-General’s statement was the 
misunderstanding that arises over the building 
materials export position. The largest item in these 
exports was and would continue to be cement, the 
export target for which was one million tons. It 
was not being exported at the expense of any home 
user, as the cement industry was meeting all the 
home demands made upon it. 


A Lirt CatcuLtatine Rute.—We are informed by 
Marryat and Scott, Ltd., Wellington Road South, 
Hounslow, Middlesex, that a limited number of the 
firm’s ‘‘ Architects Calculating Rules” have been 
reprinted for issue to practising architects, quantity 
surveyors and consulting engineers. This rule is 
designed to give in a readily accessible form all 
the preliminary information usually needed for 
planning passenger, goods, hospital, motor-car and 
service lifts. It comprises a double sided cover on 
which are engraved the various lift forms, and 
through windows cut in this cover the requisite 
dimensions amd data, printed on an inner sliding 
member, are visible. The information given relates 
the most frequently variable factors in lift design 
—car size, load, speed, shaft size, evacuation 
capacity, 
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Forthcoming Engagements 


Secretaries uf Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
reyuested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Derby Society of Engineers 
Monday, Nov. 11th.—School of Arts, Green Lane, 
Derby. ‘‘ Engineering Applied to Sewage Disposal,”’ 
G. C. Porteous. 7 p.m. 
Diesel Engine Users Association 
15th. —Caxton Hall, W estminster, S. W.1. 


Friday, Nov. 
‘**Operating Problems.’ 2.30 p’m. 


Discussion, 
Institute of British Foundrymen 

Monday, Nov. 11th.—SHEFFIELD BRANCH : Royal 
Victoria Station Hotel, Sheffield. “‘ X-Ray Tech- 
nique in the Examination of Steel Castings,” R. 
Jackson. 7.30 p.m. 

Tuesday, Nov. 12th.—BURNLEY SECTION: Municipal 
College, Ormerod Road, Burnley. **Odd Jobs 
Plus,” W. E.Connah. 7.30 p.m.—SLouGH SECTION : 
Lecture Theatre, High-Duty Alloys, Ltd., Trading 
Estate, ae- ‘The Founding of Bronze Pro- 
pellers,” W. Reid. 7 p.m. ' 

Thursday, Wen 14th. —L INCOLN SEcTION: Technical 
College, Lincoln. ‘‘ Observations on German Light 
Grey Iron Industry Practice,’ H. T. Angus. 
7.15 p.m. 


Institute of Marine Engineers 
Tuesday, Nov. 12th.—85, Minories, E.C.3. 
Welding in Engineering Construction,” 
Gordon. 5.30 p.m. 
Institute of Physics 
To-day, Nov. 8th.— MANCHESTER Branco: The Univer- 
sity, Manchester. ‘‘Contact Potentials,’ F. A. 
Vick. 7 p.m.—SHEFFIELD Brancw (X-Ray 
ANALYsIs Group): Royal Victoria Hotel, Shef- 
field. ‘‘The Intensity Relations of Debye-Scherrer 
Powder Diffraction Lines,’’ A. J. Bradley, and ‘** The 
Application of X-Rays to the Study of Stresses in 


‘** Resistance 
S. Hunter 


Metals,” W. A. Wood. 2.30 p.m. 

Saturday, Nov. 9th.—SHEFFIELD BrancH (X-Ray 
ANALYSIS Group): Royal Victoria Hotel, Shef- 
field. ‘An X-Ray Investigation of Electro- 


Deposited Chromium,” H. Goldschmidt, and 
‘Some Successes and Failures in the Application of 
X-Rays te Industrial Problems,” A. H. Jay. 
9.30 a.m. 
Institute of Refrigeration 
Tuesday, Nov. 12th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘‘The Use of Ozone in Cold 
Stores,” F. H. Vidler. 5.30 p.m. 
Institute of Road Transport Engineers 
Thursday, Nov. 14th.—Roy: al Society of Arts, John 
Adam Street, W.C.2. ‘ Aluminium Development 
and the Maintenance Engineer,” E. G. West. 
6 p.m. 
Institute of Welding 
Wednesday, Nov. 13th—N. Lonpon Brancu: Tech- 
nical College, Barking Road, East Ham, E.6. 
** Repairing and Reclamation,” F, Clark, 7.30 p.m. 


Institution of Automobile Engineers 
Tuesday, Nov. 12th.—CoveNTRY BRANCH: Geisha Café, 
Hertford Street, Coventry. ‘‘Some Problems in 


the Design of Braking Systems,” F. A. 8S. Acres. 
7 p.m.—LuToN GRADUATES: Technical College, 
Luton. Film, ‘‘ Die Casting.” 7 p-m. 

Wednesday, Nov. 13th.—LeEps Brancu: University 
College, Leeds. “‘Some Problems in the Design of 


Braking Systems,” F. A. 8. Acres. 

Thursday, Nov. 14th-—DersBy Brancu: School of 
Arts, Green Lane, Derby. ‘* Recent Developments 
in Low-Temperature Starting of Petrol and Com- 
pression-Ignition Engines,’ K. Barrington, W. A. 
Bevis and K. Brook. 7 p.m. 


Institution of Civil Engineers 

Tuesday, Nov. 12th.—Great George Street, S.W.1. 
**Sub-Soil Drainage, with Particular Reference to 
Road Engineering,” Rudolph Glossop. 5.30 p.m. 
—S. WaLEs AnD Mon. Assoc.: South Wales Inst. 
of Engineers, Park Place, Cardiff. Chairman’s 
Address, ‘‘The Port of Cardiff: Its Conception 
and Development, 1830—1945,”’ Lieut.-Colonel R. H. 
Edwards. 6 p.m. 


Institution of Electrical Engineers 


7.30 p.m. 


To-day, Nov. 8th.—MEASUREMENTs SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Current 
and Voltage Transformers for Protective Gear 


Purposes,” J. G. Wellings and F. J. Lane. 5.30 p.m. 

Monday, Nov. 11th.—N.-EasTERN CENTRE: Neville 
Hall; Westgate Road, Newcastle-on-Tyne. ‘‘ The 
Engineering Principles Applied to the Design of 
Domestic Water-Heating Installations of the Solid- 
Fuel/Electric Type,” &. Grierson and Forbes 
Jackson. 6.15 p.m. 

Tuesday, Nov. 12th.—N. MipLanp CENTRE: Corpora- 
tion Electricity Department, Whitehall Koad, 
Leeds. ‘‘ Electrical Control of Dangerous Machin- 
ery and Processes,” W. Fordham Cooper. 6 p.m.— 
N.W. CENTRE (MEASUREMENTS GROUP): Engineers’ 
Club, Albert Square, Manchester. , ‘‘ A Precision 
A.C./D.C. Comparator for Power and Voltage 
Measurements,” G. F. Shotter and H. D. Hawkes. 
6 p.m.—ScorrisH CENTRE: Royal Technical 
College, George Street, Glasgow. ‘‘ Engineering 


Monday, Nov. 


of Domestic Water Heating of the Solid-Fuel /Elec- 
tric Type ror peng gh R. 
Jackson. 6.15 

Wednesday, Nov. 13th. 
Place, Victoria 


5c tse SECTION : 


the Highest Voltages,” T. R. P. Harrison. 5.30 p.m. 
—S. Miptanps StupEentTs: James Watt Memorial 
Institute, Great Charles Street, Birmingham. 
‘Lighting Protection of High-Voltage Systems,” 
J. Mitchell. 6.45 p.m. 


Institution of Factory Managers 
Wednesday, Nov. 13th.—Bonnington Hotel, South- 
ampton Row, W.C.1. ‘‘The Future of the Small 
Factory in British Industry,” J. A. Aplin. 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
Tuesday, Nov. 12th——LoNDON GRADUATES: Gas 
Industry House, 8.W.1. ‘‘Continental Heating 
Practice,” M. Lossos. 6 p.m. 
Thursday, Nov. 14th.—BirRMINGHAM Brancu: Imperial 
Hotel, Birmingham, ‘Industrial Ventilation 
Research,” Ralph Poole. 6.30 p.m. 


Institution of Mechanical Engineers 
To- day, Nov. 8th.—Storey’s Gate, St. James’s Park, 
S.W.1. ‘‘ Feed Distribution and Hunting i in Marine 
Ww ater-Tube Boilers,” H. Hillier, 5.30 p.m.— 
SOUTHERN GRADUATES: University College, South- 
ampton. ‘The Performance and Control of Loco- 
motives,” J. L. Wilson. 6.45 p.m. 

Saturday, Nov. 9th.—-N.-EasTERN GrapUATES: Hartle- 
pool Gas and Water Company Showrooms, West 
Hartlepool. ““Variable-Speed Gear Hydraulic 
Transmission,” W. J. Gildon. 2.30 p.m. 

Friday, Nov. 15th.—Storey’s Gate, St. James’s Park, 
S.W.1. ‘ Research and Development Applied to 
Bomb Disposal,’’ H. J. Gough. 5.30 p.m. 


Institution of Post Office Electrical Engineers 
Tuesday, Nov. 12th.—Inst. of Electrical ee rs 
Savoy Place, Victoria Embankment, W.¢ 
**Economic Telephone Exchange Area P lanning,” 

H. T. A. Sharpe. 5 p.m. 


Institution of Production Engineers 
To-day, Nov. 8th.—N.-EasTERN Gravu ates: Neville 
all, Newcastle-on-Tyne. ‘Some Prine iples of 
Moulding Tool Design for Plastics,” J. H. Ayre. 
6.30 p.m. 
Saturday, Nov. 9th.—YORKSHIRE GRADUATES: Great 
Northern Hotel, Bradford. ‘* Colour and its Appli- 
cation to Industry,” N. Sykes. 2.30 p.m. 
Tuesday, Nov. 12th.—WoOLVERHAMPTON SECTION: 
Dudley and Staffordshire Technical College, Dudley. 
‘** Submerged Arc Welding,” R. R. Sillifant. 7 p.m. 


Wednesday, Nov. 13th.- —LuTon Section: Central 
Library, Luton. ‘* Production Management and 
Control,” T. F. Swallow. 7 p.m.—MANCHESTER 


Section: College of 
** Machine Tool Users’ Difficulties,” 
7.15 p.m. 

Thursday, Nov. 14th.—Inst. of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1. ‘‘ Some 
Observations of Rolling Bearing Technique,” 
R. K. Allan. 6.30 p.m. 

Institution of Structural Engineers 

Thursday, Nov. \4th.—1l, Upper Belgrave Street, 
S.W.1. “The Effects of Creep on Instability and 
Indeterminary Investigated by Plastic Models,” 
4. D. Ross. 6 p.m, 


Technology, Manchester. 
W. N. Roberts. 


Iron and Steel Institute 
Wednesday and Thursdsy, Nov, 13th. and 14th.—Inst. 
of Civil Engineers, Great George Street, West- 
minster, S.W.1. Autumn Meeting. tirana 
see page 354, issue of Oct. 18th, 1946 


Junior Institution of Engineers 
To-day, Nov, 8th.—39, Victoria Street, S.W.1. 
Beet and Engineering,’ H. W. Arkell. 6.30 p.m. 
Monday, Nov. 11th.—N.-WesTeRN SectTion.—Man- 
chester Geographical Society, 16, St. Mary’s Parson- 


** Sugar 


age, Manchester. ‘‘ Modern Factory Lighting,” 
J. W. Howell. 7 p.m. 
Friday, Nov. 15th._—SHEFFIELD Sec TION : Metallur- 


‘ Town Pl: anning 
Central Area in 


gical Club, West Street, Sheffield. 
and the Reconstruction of the 
Sheffield,” J. M. Collie. 7 p.m. 


Manchester Association ot Engineers 

To-day, Nov. 8th.—Engineers’ Clup, 17, Albert Square, 
Manchester. ‘‘ Motion and Movement in Modern 
Engineering Practice,’ R. Laban and F.C. Lawrence. 
6.45 p.m. 

Manchester Geological and Mining Society 
Tuesday, Nov. 12th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Skip Winding at Maurits Colliery 
of the State Mines in Limburg (Netherlands),”’ 
J. Bakker. 3.15 p.m. 


Newcomen Society 

13th.—Inst. of Mechanical Engineers, 
James’s Park, 8.W.1. Annual 
‘Richard Roberts: His Life 
Dickinson. 5.30 p.m. 


Wednesday, Nov. 
Storey’s Gate, St. 
general . meeting. 
and Inventions,’ H. W. 


North-East Coast Institution of Engineers and Shipbuilders 
Wednesday, Nov. 13th.—STUDENTS’ SECTION: Bolbec 
Hall, Newcastle-on-Tyne. ‘‘ Variable Pitch Pro- 
pellers,” P. D. U. Fraser-Smith. 6.45 p.m. 
Friday,: Nov. 15th.—Mining Institute, Newcastle-on- 
Tyne. ‘The Application of the Reheat Steam 
Cycle to Marine Propulsion: With Special Refer- 
ence to the C.P.R. ‘ Beaver’ Class Turbo-Electric 
Cargo Liners,’’ A. W. Davis. 6 p.m. 


Royal Institution of Chartered Surveyors 
1lth.—12, Great George Street, 8.W.1. 





Principles Applied to the Design and Construction 


Presidentia), Address, A. G. Harfield. 5 p.m 





Grierson and Forbes 
Savoy 


Development of the Gas-Cushion Cable System for 





Royal Institution of Great Britain 
To-day, Nov. 8th.—21, Albermarle Street, W.1 
Anatomist and the Engineer : 


“Th 

Monk ta Bird, A Study in th 
echanis ” Sir D’Are 

een, Wt. “The on mg nism of a Bir ir rey W. Thompson. 


Friday, Nov, 15th.—21, Albermarle Street, W.1. “‘ 
in Roman Britain,’ G. M. Trevelyan. 
Royal Statistical Society 

a Nov. 8th.—INpDUSTRIAL APPLICATIONS SECTION : 
L.M.A. Lighting Service Bureau, 2, Savoy Hill 
W.C.2. ‘Some Applications of Multiple Cor 
relation,” K. A. Brownlee, B. P. Pudding and 

D. J. Desmond. 6.30 p.m. 

Society of Chemical Industry 

Friday, Nov. 15th.—MANCHESTER SECTION: ( Jollege 
of Technology, Manchester. ‘* The C ng | of 


Societ) 
9 p.m, 


Plant Gums and Related Substances,’ . Hirst 
and J. K. N. Jones. 6.30 p.m. 
Society of Instrument Technology 
Monday, Nov. \1th—N.-WestTeRN Section: College 


of Technology, Manchester. 
in Bulk by Weight,’’ A. Jacob. 
Friday, Nov. 15th.—ScortisH Section: Royal Tech 
nical College, Glasgow. ‘Temperature Measure- 
ment,” S. H. Hawkins. 7 p.m. 
Stephenson Locomotive Society 
Tuesday, Nov. 12th.—32, Russell Road, 
W.14. **Some Overseas Railway 
1943-46,” D. 8S. Barrie. 7.15 p.m. 
Women’s Engineering Society 
Wednesday, Nov. 13th.—35, Grosvenor Place, S.W.1. 


‘Handling Material 
7.15 p.m. 


Kensington, 
Experiences, 


‘The Engineer and the Crystal,” K. Lonsdale. 
6.30 p.m, 

Thursday, Nov. 14th.—MancHEestTeR Brancu: Engi- 
neers’ Club, Albert Square, Manchester. ‘* Textile 


Engineering,”’ J. 8S. Vaylor. 6.30 p.m. 








Personal and Business 


Mr. A. HEALEY has been elected President of the 
Research Association of British Rubber Manu- 
facturers. 

Mr. L. J. Rew and Mr. J. W. Klein have been 
appointed electrical engineer surveyors to Lloyd’s 
Register of Shipping. 

Mr. A. WHITFIELD has been appointed N.W. 
England and North Wales representative of E. 
Boydell and Co., Ltd. 

A. W. Roesucr, Ltd., has moved to new premises 
at 172, Great Portland Street, London, W.1 (tele- 
phone, Museum 7155). 

MERCANTILE CREDIT CoMPANY, Ltp., has moved 
to new, permanent offices at Argyl! House, 246-250, 
Regent Street, London, W.1 (telephone: Regent 
0741). 

Feropo, Ltd., is opening new depots at 84-90, 
Hanover Street, Edinburgh, in charge of Mr. W. S 
Mowat, and at 67, St. Matthew Street, Ipswich, in 
charge of Mr. E. C. Berry. 

Mr. E. C. Hepworth has retired from his posi- 
tion of chief engineer of Kemball, Bishop and 


Co. Ltd., Bromley-By-Bow, E.3. Mr. A. Bond 
has been appointed to succeed him. 
THe CentTRAL ELecrriciry BoarD announces 


the appointment of Mr. W. B. Noddings, M.Eng., 
A.M.1.E.E., as deputy commercial manager in 
place of the late Mr. J. B. M. Gubbins. 

Mr. J. R. Parry, A.M.1. Mech. E., a member of 
the engineering division of Leyland Motors, Ltd., 
will represent the company in the Near East on 
technical matters and will review the service 
requirements of operators in that territory. 

EpGAR ALLEN AND Co., Ltd., announces the 
retirement, for health reasons, of Mr. T. H. Skelton, 
manager of the electric melting and Tropenas steel 
converting and foundry heat treatment depart- 
ments. Mr. Skelton joined the staff in 1901. Mr. 
W. H. Everard has been appointed to succeed him. 
THe CoLONIAL OFFICE announces the following 
appointments :—Major A. N. Robinson, executive 
engineer, Public Works Department of the Gambia ; 
Mr. G. A. Bell, probationary executive engineer 
in the Public Works Department, Nigeria; and 
Mr. S. R. C. Archer as executive engineer, Water 
Development Department, Tanganyika. 
VICKERS-ARMSTRONGS, Lrp., has acquired the 
whole of the share capital of Keenok Company, 
Ltd. The board of the Keenok Company, Ltd., 
has been reconstituted as follows:—Mr. A. J. 
Palmer, chairman ; Mr. G. W. Read-Baker, manag- 
ing director ; Mr. A. H. Hird, and Mr. E. J. 
Waddington. Mr. L. A. Sonsthagen will continue 
to deal with technical sales matters, and Mr. H. 
F. Compton remains chief designer. 








Contracts 


An order for twenty de Havilland ‘“ Dove 
light transport aircraft has recently been placed 
by the Argentine Government. The aircraft will be 
used to operate an extensive network of tributary 
services feeding those which will be operated between 
the main cities of the Argentine by a larger British 
aircraft, the Vickers’ “* Viking.” 
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A Plastics Exhibition 

An exhibition devoted entirely to plastics 
was .opened at Dorland Hall, London, on 
Thursday, November 7th, and will be open to 
the public until Wednesday, November 27th. 
Sponsored by The Daily Graphic in association 
with the British Plastics Federation, the 
exhibition is not a trade show, but is intended 
to present the story of plastics in a simple form 
with the object of placing them in correct 
perspective in relation to other materials. The 
exhibition is in six main sections and includes 
a bathroom, a nursery and a dining room 
treated throughout in plastics. These rooms, 
show the decorative effects and _ practical 
advantages resulting from the correct use of 
plastics. The first two sections of the exhibition 
deal briefly with historical development, origins 
and raw materials from which plastics are made. 
In the third section is a selection of plastic 
goods, together with photographs of their 
manufacture and examples of the raw materials 
from which they are made. In what is termed 
the ‘‘ Rainbow Room”’ plastics of all types 
have been arranged to give an idea of the wide 
range of colours in which the materials can be 
made for decorative effects. The improvements 
which have resulted in the use of plastics for the 
manufacture of objects in common use are 
emphasised by a number of exhibits showing 
these objects in their original and their now 
accepted forms. A selection of exhibits in a 
series of “shop windows” demonstrates the 
great extent to which plastics enter nto every- 
day life in the home, the office and the factory, 
&e. 


Institute of Economic Engineering 


At the end of last week it was announced 
that an amalgamation had been effected, as 
from November Ist, between the Institute of 
Economic Engineering and the Production 
Control Research Group. The new body is 
known as the Institute of Economic Engineering 
(incorporating the Production Control Research 
Group), and its chief office is at 28, Victoria 
Street, London, S.W.1. It is stated that Lord 
Marley will continue to be associated with the 
Institute, the scope of which has now been 
enlarged adequately to cover research and 
education in production control, as well as the 
separate functions of motion study and time 
study. Mr. W. J. Worsdale is to take over the 
duties of honorary general secretary from Mr. 
E. W. Barrell, who has already announced his 
intention to resign at the end of the year owing 
to pressure of other business. The Institute 
says that it is engaged on a comprehensive pro- 
gramme for the coming year, which will cover 
an increasing number of publications on the 
subjects with which it deals, an extension of 
the issue of its journal, education and examina- 
tion courses, and meetings, addresses and dis- 
cussion groups on a more ambitious scale. 


The Late Sir Geoffrey Callender 


Many of our readers will learn with deep 
regret of the death of Sir Geoffrey Callender, 
Director of the National Maritime Museum, 
Greenwich, which took place in his room at the 
Museum on Wednesday afternoon, November 
6th, 1946. Geoffrey Arthur Romaine Callender 
was born in Manchester in 1875. He was 
educated at King Edward’s School, Oxford, 
and Merton College, Oxford. When the Royal 
Naval College was formed at Osborne in 1904, 
he was appointed head of the department of 
History and English. When in 1921 the Osborne 
and Dartmouth colleges were amalgamated, 
Mr. Callender was transferred to Dartmouth, 
and the year following he was appointed Pro- 
fessor of History and English at the Royal Naval 
College, Greenwich. Professor Callender con- 
tinued to hold that distinguished office until 
1934. In that year the National Maritime 
Museum was founded in the building at Green- 
wich which up to that time had been used by 


A Seven-Day Journal 


the Royal Hospital School for Boys. While at 
Greenwich, Professor Callender was made Hon. 
Secretary and Treasurer of the Society of 
Nautical Research, and he took a very keen 
interest in the work of that Society. One of 
his duties was to organise the restoration of 
H.M.S. “ Vietory,”’ and besides restoring that 
famous ship to her condition at Trafalgar, he 
wrote two books on the “‘ Victory.’”” He served 
on the executive councils of the British Records 
Association, the Hakluyt Society and Wren 
Society. He was a valued Associate Member of 
Council of the Institution of Naval Architects, 
and was a Vice-President of the Navy Records 
Society, King George’s Fund for Sailors, the 
Historical Association and the Liverpool 
Nautical Research Society. He was associated 
with other societies in France and in America, 
and his work was recognised by the bestowal of 
a Knighthood in 1938. He wrote many books 
on different aspects of naval history and allied 
subjects. 


The College of Aeronautics 


THE Governors of the College of Aeronautics 
have appointed Group-Captain R. C. Hockey, 
D.S.0., D.F.C., as Head of the Department of 
Flight, and Mr. N. 8. Muir, B.Se., A.F.R.Ae.S., 
as Head of the Department of Propulsion. 
Group-Captain Hockey, who prior to the war 
was Inspector of Accidents in the Air Ministry, 
joined the R.A.F. Reserve in 1935, and was 
commissioned in 1939. After a short period as 
a flying instructor, he was engaged on special 
operations and then posted to Bomber Com- 
mand. In 1943 he was posted to the Medi- 
terranean Air Command to control and plan 
air operations in support of all resistance 
movements. He returned to the United King- 
dom in 1944 and was then engaged in planning 
and controlling air operations prior to D-Day. 
Group-Captain Hockey, who has completed 
nearly 4000 hours’ flying in seventy-five different 
types of aircraft, is a member of the Guild of 
Air Pilots, the Royal Aeronautical Society and 
the Royal Meteorological Society. Mr. N. S. 
Muir was educated in Edinburgh and began his 
engineering training in 1915. After service in 
the Royal Flying Corps, he completed his 
apprenticeship and afterwards graduated in 
mechanical engineering at Edinburgh University 
in 1924. He joined the staff of the Royal 
Aircraft Establishment in February, 1925, and, 
after working in the engine drawing-office and 
aerodynamics departments, transferred to the 
engine department where he served for seven- 
teen years. From 1935 to 1942 Mr. Muir was 
in charge of the engine flight section of the 
department, which took a leading part in air- 
craft power plant development before and 
during the war, and in particular shared with 
the Rolls-Royce company the early flight 
development work on the “Merlin” engine. 
In December, 1942, Mr. Muir visited the 
U.S.A. with the technical Mission headed by 
Sir Roy Fedden, and afterwards joined the 
Directorate of Special Projects under Dr. 
Roxbee Cox. In May, 1944, he again visited 
the U.S.A. as a member of the British gas 
turbine Mission, and thereafter remained in 
Washington with the British Air Commission 
as chief of the engine development branch 
dealing with technical liaison and exchange of 
information on aircraft gas turbine and jet 
propulsion developments. 


The New Session of Parliament 


THE second session of the present Parliament 
was opened on Tuesday morning last by His 
Majesty the King, who was accompanied by 
Her Majesty the Queen. In his Speech, the 
King expressed the hope that the preparatory 
work now proceeding for an international con- 
ference on trade and employment would lay 
the foundations for an increase in international 





of a high and stable level of employment in all 
the countries of the world. The King said that 
the Government would press on with the con- 
version of the national economy from war to 
peace, and would endeavour to ensure that the 
resources of the nation were effectively em- 
ployed for the common good. It would be an 
urgent task, His Majesty continued, to encour- 
age an increase in the productivity of industry 
and so to secure the greatly increased flow of 
both consumer and capital goods needed for 
the raising of the standard of living and the 
expansion of the export trade. Dealing with 
forthcoming legislation, the King said that a 
measure would be introduced to bring inland 
transport services under national ownership 
and control. A Bill would also be submitted 
to bring into national ownership the electricity 
supply industry as a further part of a concerted 
plan for the co-ordination of the fuel and power 
industries. Parliament would also be asked to 
approve legislation to enable effect to be given 
to recommendations made by working parties 
set up in various industries. Other points in 
the Speech were that approval would be sought 
for a Bill providing for the establishment of a 
Ministry of Defence, and a measure providing 
for the continuation of national service from 
the date when the present transitional scheme 
comes to an end. 


L.M.S. Train Services Position 


AN official statement by the L.M.S. Railway 
Company says that in some important respects 
the conditions on the railway are at the present 
time more serious than at any time during the 
war years. For six years the railway was 
operated at full speed with the minimum of 
attention and repairs, and in 1945 it required a 
complete overhaul. To-day, eighteen months 
after the end of the war, the company is still 
grappling with arrears of repairs and new con- 
struction, with the object of restoring services. 
Locomotive construction is overdue, and the 
number of locomotives out of service for repair 
is higher than it should be. During the last 
four weeks there were 344 mechanical failures 
of locomotives, compared with 153 for the 
same period in 1939. Track renewals and 
repairs are delayed by the shortage of materials 
and manpower. The company is now only 
receiving 12 per cent of grade I locomotive 
coal, as against 21 per cent before the war, 
and 48 per cent of grade III coal, as against 
39 per cent before the war. At the present 
time the L.M.S. has only one week’s supply of 
coal in stock, which is being lifted at an increas- 
ing rate. Wagons constitute a difficult problem. 
The stock is some 12 per cent less than pre-war, 
and 175,000 are under repair, while that 
number could well be doubled. At the end of 
August, 1946, the Essential Work Otder was 
withdrawn. It has so far meant the loss of 
6055 operating staff on the whole system, while 
this loss has particularly been felt in the London 
area and so far north as Wellingborough and in 
the Birmingham and Coventry areas. These 
difficulties, along with coal supplies, track 
failures and rolling stock, have affected the 
timekeeping of the passenger services, and the 
standard of punctuality, although higher than 
last year, has not reached the level hoped for 
when the new time-table was introduced. 
Freight services are also being retarded, with 
consequent congestion, and the acceptance of 
traffic from traders is having to be regulated in 
some areas. The L.M.S. Company is not at all 
satisfied with conditions on the railway as they 
are to-day, and although the prospects do not 
offer much hope for an immediate improve- 
ment, particularly if bad weather comes this 
winter, everything possible is being done to 
obtain the assistance which is needed to put 
matters right and to prevent the situation 
getting any worse. The company therefore 


expresses its regrets to the public, to whorh it 








trade over a wide area and for the maintenance 


feels that this explanation is due. 
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Modern Locomotive Practice: Pennsylvania 
Railway 


By E. C. POULTNEY, 
No. II—(Continued from 


HEN the designs for the 4-6-2 class 


“K 4s” were being prepared atten- 


tion was also given to the question of 
engine for 
service than 
locomotives. As a 


powerful 


providing a more 
freight 


general main line 
the existing 2-8-0 
result, the class ““L1s” 2-8-2 type loco- 
motives were built, having many features 


O.B.E., M. Inst. Loco. E. 
page 410, November 8th) 


very large, being 30}in by 32in. They 
were fitted with 12in valves actuated 
by Walschaerts motion. With 62in coupled 
wheels and a boiler pressure of 250 1b per 
square inch, the tractive force at start- 
ing was calculated to be 90,000lb. The 
reason for the large cylinders and the high 





steam pressure was due to the fact that in 














2-8-2 LOCOMOTIVE, CLASS **L. 1S°'—BALDWIN LOCOMOTIVE WORKS, 1918 


in common with the 462 “K4s” 
* Pacifics.” Thus the boilers were made 
interchangeable, and so also were certain 
details. The rear truck arrangement adopted 
was the same as that used for the “E6s” 
and “‘K 4s’ designs. 

These engines have 62in coupled wheels 
and cylinders 27in by 30in, fitted with 
12in valves operated by Walschaerts gear. 
The boiler steam pressure is 205]b per 
square inch and the maximum tractive 
force 61,470 lb, or 25 per cent more than 
the 2-8-0 class “H9s” of 1913. Like 
the “‘ E 6s” and “‘ K 4s ” classes, the motion 
was of light design. When first built, the 
“L1s” engines were hand fired, like the 
other classes mentioned, but, as is the case 
with the “K4s,”’ many have since been 
equipped with stokers. There are a large 
number of these engines in traffic, and the 
illustration shows the design as built by 
Baldwin in 1918. 

In December, 1916, a powerful freight 
engine of an entirely new, and in cer- 
tain respects novel, design was com- 
pleted at Altoona in the form of a ten- 
coupled engine with the 2-10-) wheel 
arrangement new to the Pennsylvania and 
generally somewhat unusual. Further, 
instead of cutting off in full gear at 80 to 90 
per cent as is usual, the maximum full gear 
cut-off was arranged to take place at approxi- 
mately 50 per cent. The idea underlying the 
design was a reduction in the steam required 
per i.h.p.-hour when working in full gear, 
and hence when exerting maximum tractive 
force by eliminating cut-offs later than 50 per 
cent when steam rates, and in consequence 
fuel consumptions per i.h.p., are excessive. 
It had been found that when the 2-8-2 class 
“Lis” engine was tested on the Altoona 
plant that at slow speeds and in full gear, 
the steam required per i.h.p.-hour was about 
31 Ib, whereas at 50 per cent cut off only some 
21-5 lb of steam was required. Further, by 
cutting off at half stroke the turning move- 
ment is improved; in fact, it is much the 
same as that obtained with three cylinders 
and cranks at 120 deg. 


The cylinders for this engine were 





the first place it was desired to have a more 
powerful engine than the 2-8-2, and, secondly, 
larger cylinders are required for the same 
power when compared with an engine with a 
late full-gear cut-off, due, of course, to the 
lower mean pressure obtained when cutting 
off at half stroke. Naturally, when using a 
maximum full-gear cut-off of 50 per cent pro- 
vision must be made to enable steam to be 
admitted to the cylinders after cut-off has 
taken place. This is accomplished by cutting 
small auxiliary starting ports in the valve 
liners opening into pockets formed in the 
cylinder ports. There are two of these 
auxiliary ports, jin by l4in, spaced 180 deg 





crosshead and slide bars developed by the 
Pennsylvania to furnish large bearing sur- 
faces. This is accomplished by using an 
underhung crosshead, with two bearing ribs 
or flanges machined out along the sides of 
the slipper block. These ribs run in grooves 
machined in the slide bars, which are in 
two halves bolted together. This has been 
a most successful arrangement, and has been 
adopted for the later ““K 4s” and subse- 
quent engines, and has been taken up very 
generally by other lines. 

These limited cut-off engines formed 
the subject of an article contributed by 
the writer to THE ENGINEER of May 
8th and 15th, 1925, which included a 
description of the engines and particulars 
of the test plant results. There are 123 of 
the earlier 1916 series in traffic, and of those 
built in 1922 there are 475, all supplied by 
Baldwin. When tested on the plant, an 
engine of the 1922 series developed a maxi- 
mum of 3863 i.h.p. at 160 r.p.m., equal to 
30 m.p.h. The cut-off was 47 per cent and 
the steam rate per i.h.p.-hour 16 lb, and the 
fuel required amounted to 2-8 lb, based on 
dry coal. During 1919 Baldwin delivered 
two different 2-10-2 designs for heavy 
freight traffic on the lines west, classes 
“N11” and “Nils” The former accord 
generally with Pennsylvania standards, but 
the latter are based on the U.S.R.A. standard 
heavy 2-10-2 design produced during the 
1914-18 war. 

4-8-2 LocoMO7IVES 

In 1919 Alex Vogt retired from the 
position of mechanical engineer and was 
succeeded by W. F. Kiesel, and in the follow- 
ing year J. T. Wallis was appointed chief of 
motive power for the entire Pennsylvania 
system. Later, in 1923, an entirely new 
design of locomotive appeared in the form of 
a large 4-8-2 engine, the first of the type to 
be built for the Pennsylvania. 

This engine was intended for both 
heavy passenger and fast freight traffic. 
Up to that time passenger services were 
largely conducted by the “E6s” 4-4-2 
and the “K4s” 4-6-2 locomotives, 
but the increasing weight of the trains 














2-10-0 LOCOMOTIVE, CLASS ‘‘I1 1S’°’—BALDWIN LOCOMOTIVE WORKS, 1922 


apart, in each valve bushing, so placed with 
respect to the valve that steam is not actually 
cut off before 80 per cent. However, while 
these small ports allow sufficient steam to 
pass into the cylinders and thus build up 
sufficient pressure for starting purposes, 
any steam passing through the ports when 
the engine is running is so much wire drawn 
that their effect cannot be seen from indicator 
diagrams. 

The illustration shows one of the latest 
type of these engines, as brought out 
in 1922. The basic design is the same, the 
chief difference being that in place of a type A 
superheater of forty-eight elements, the 
newer engines have a type E superheater and 
a feed-water heater. Stokers are also fitted. 
The later engines also have a new design of 





to be handled called for a large amount 
of assistant engine mileage, more especially 
on the Pittsburgh division, which crosses 
the Allegheny Mountains over severe 
gradients, particularly westbound between 
Altoona, Pa., and the summit at Gallitzin, 
between which points the line rises 966ft in 
10-8 miles. From Pittsburgh eastbound, the 
gradients to be traversed are also severe, 
though not so difficult as when travelling in 
the reverse direction. Between Altoona and 
the summit tunnels at Gallitzin the writer 
has seen as many as three “ K 4s” engines 
on heavy westbound passenger trains. No 
restrictions are placed on train loads on this 
section on account of the gradients ; rather 
than congest the line with unnecessary trains, 
it is the custom to power all trains to suit 
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the load, instead of cutting load to suit the 
power. This means that at times four engines 
may be required for each train, particularly 
freight traffic. Passenger trains usually have 
two engines and sometimes more. It may 
be interesting just to note that Altoona, 
1228ft above sea level, is 320°5 miles from 
New York, and that the summit at Gallitzin 
is 332 miles from New York, 2194ft above sea 
level. The new 4-8-2 engines were built to 
help in reducing assistant engine mileage on 
this section and to provide for heavier trains 
on other divisions. 


One engine only was built in 1923 


for an eight-coupled engine, especially when 
the wheels are 72in diameter. 
A few particulars of the results at maximum 


Maximum i.h.p. 4,662 
Maximum d.b.h.p. ... po dg si 4,034 
Sheed, Wis ie 6s st Sd Vaal 240 
Cut-off, per cent gia hi Someyrdsath (ese wees 65 
Actual evaporation water, lb per hour... 92,084 
Dry coal fired per hour es tee cook eee 
Boiler steam pressure, |b per square inch 248 
Steam temperature, deg. Fah. eh eke 733 
Engine weight, lb gadiidan & das . 890,000 
Engine weight, lb per i.h.p. developed... 83-7 


power, as determined by tests carried out on 





the Altoona testing plant with one of the 








resembled the “E6s” “ Atlantics.” The 
boiler, for instance, was generally similar, 
with a wide firebox extending over the trail- 
ing coupled wheels, and having a barrel 
section of the same dimensions, and with the 
same sized tubes and flues arranged in 
exactly the same manner. The motion was 
also generally similar. With the standard 
steam pressure of 205lb per square inch, 
cylinders 24in by 28in, and 68in driving 
wheels, these engines have the high tractive 
force of 41,000 lb, thus making them very suit- 
able for handling heavy trains making frequent 
stops. These engines have the standard 12in 














PENNSYLVANIA 








4-8-2 LOCOMOTIVE, 


for trial purposes. In general, the design 
followed Pennsylvania standards, already 
mentioned as originating with the “E6s” 
and ““K4s” locomotives, but by having 
eight-coupled wheels, 72in diameter, and 
27in by 30in cylinders, together with a 
steam pressure of 250 1b per square inch, 
the tractive effort was raised to 64,550 lb, 
representing an increase of 45 per cent com- 
pared with the “ K 4s ” engines. 

After trials with the first engine, certain 
detail changes were found to be desirable, and 
ultimately the new class “M1” engines 





CLass ‘**M 1°’—BALDWIN LOCOMOTIVE 


“Mla” engines, as built by Baldwin in 
1930, are tabulated above. 


4-6—) Type PASSENGER ENGINES 


When the original 4-8-2 engine was built 
in 1923 the same year saw the introducton 
of the 4-6-0) type, specially designed for 
working suburban passenger service. The 
Pennsylvania has never made much use of 
engines having this wheel arrangement, 
though in 1899 4-6-0) engines were in use to 
a somewhat limited extent on the Pittsburgh 
division. These were comparatively power- 


WORKS, 1926 


piston valves operated by Walschaerts motion 
controlled by a power reversing gear. 

It may here be mentioned that the 
“K4s” and “L1s” engines when first 
built were fitted with a wheel and screw 
hand reversing gear, but that this was 
eventually discarded in favour of a power- 
operated gear which has now been standard 
practice on the Pennsylvania for some years. 
Particulars of these engines are given in 
Table IV overleaf, and may therefore be’com- 
pared with those given for similar engines in 
tables appearing last week referring to the 

















4-8-2 LOCOMOTIVE, CLASS ‘‘M 1A’'—BALDWIN LOCOMOTIVE WORKS, 1930 


appeared in 1926, generally like the first 
engine, and later came the class “M1 a,” 
like the ‘‘ M 1,” but having feed-water heater 
equipment. The “Mla” class differs 
slightly in construction from the “M1” in 
that they have cast steel ¢ylinders in a unit 
casting ; they also have larger tenders, while 
many of them are specially equipped for 
working passenger trains. The boilers used 
for these engines have very long combuston 
chambers, 8ft 2in long, with a corrugated 
plate uniting the combustion chamber with 
the firebox proper to provide for expansion. 





The tubes are only 19ft long, which is short 





tul engines, having some 44 per cent greater 
tractive force than the 44-0 classes then in 
general service, but the design never became 
a standard as was the case with the 44-0 
passenger engines. In fact, it may be said 
that Pennsylvania passenger services up to 
the introduction of the first ‘‘ Atlantics ” in 
1899 were almost exclusively worked by 
44-0) locomotives of excellent design, due 
to Theo. M. Ely, superintendent of motive 
power, and Alex Vogt, mechanical engineer, 
at that time. 

The new 4-6-0 engines, class “@5s,” 


Pennsylvaniastandard designs, period 1868-99, 
J. T. Wallis was appointed assistant 
to the vice-president in charge of opera- 
tion in 1927, and F. W. Hankins was 
appointed to succeed him as chief of motive 
power. Mr. Hankins was therefore respons- 
ible for the development of the 4-8-2 
“Mla” engines of 1930 and for other 
important designs now to be mentioned. 


Mopiriep ‘“K4s” 4-6-2 Type ENGINEs: 
Cuass “K5” 


During 1929-30 a new design of “‘ Pacific ”’ 





designed by W. F. Kiesel, in many respects 





type locomotive appeared, having a much 
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higher tractive force than the “K4s” 
class, and while being as a whole based on 
the ““ K 4s,” the design incorporated certain 
features of the class “M1” and “Mla” 
locomotive, particularly so far as the boiler 
is concerned. The working pressure, for 
instance, was the same, being raised from 
205 ib to 250 1b per square inch, and the 
tube and flue arrangement was also the same 
for, while having boilers of the same size 
and design as the ““K 4s” “ Pacifics,” they 
were fitted with type E superheaters, having 
170 sets of elements, as for the ‘“‘M1”’ and 
“Mla” classes, instead of the type A 
superheater used for the “‘K4s” 


motives, certain events of importance as 
having a bearing on the engines subsequently 
built must be noticed. The opening of the 
new Pennsylvania terminal in New York 
in 1910, involving working passenger 
trains through the Hudson River tunnels by 
means of electric traction, was followed by 
the general electrification of the Philadelphia 
suburban services, and this, in turn, led to 
the electrification of the main line between 
New York and Philadelphia. Later, electri- 
fication was further extended to Harris- 
burg, Pa., between Philadelphia and Altoona, 
and in the other direction to Washington, 


engines. 





D.C. Between these different points large 


track involved the production of 3379 h.p. 
at the draw bar, and considerably higher 
rates of power output would be required to 
accelerate such trains sufficiently rapidly to 
meet practical operating requirements. The 
report further made the interesting observa- 
tion that nothing developed during these 
tests to indicate that any of the locomotives 
tested had reached the limit of boiler capa- 
city. It was argued therefore that sustained 
power at high speeds became a question of 
mean effective pressure in the cylinders. 
Factors of design having a direct bearing on 
maximum mean effective pressure are stated 
to be as follows :—(1) High boiler pressure. 





TaBLeE 1V.—Pcnnsylvania Locomotives, Period 1907-42: Passenger Locomotives 











Date... 
Type 
SPs: nes se see 
ee 
Driving wheels, diameter, inches 
Steam pressure, Ib per square inch 
Heating surfaces— 
Tubes and flues, square feet 
Firebox, square feet... ...  ... 
Evaporative total, square feet 
Superheater, square feet ... : 
Grate area, square feet... 
Wheel base— 
i. ee 
Engine and tender 
Weights— 
Coupled axles, lb 
et 
Engine and tender, Ib 
Rated tractive foree— 
Engine cylinders, lb ... 
Booster, Ib... ... ... 
































1907 1911 1913 1914 1923 1929 1930 1939 1942 
+6-2 4-6-2 4-6-2 4-6-2 4-6-0 4-6-2 4-8-2 6-4-4-6 | 4-4-4-4 
“Kg” “Kosa” | “K38” “ Kdg” “G53” “K5” “Mla” “s1” opp 
24 x 26 24 x 26 26 x 26 27 x 28 24x 28 27 x 30 27x30 | 4, 22x26 | 4, 19} x 26 
80 80 80 80 68 80 72 84 80 
210 205 205 205 205 250 250 300 300 
4,222 3,450 3,450 3,736 6,278 3,980 4,303 5,001 3,719 
205 220 220 305 177 305 395 660 499 
4,427 3,670 3,670 4,041 2,855 4,285 4,698 5,661 4,218 
—_— 791 791 943 613 1,634 1,634 2,085 1,680 
61-8 55-38 55-38 69-89 55-19 69-89 69-89 132 92 
35ft 2}in | 35ft 2hin | 35ft 2hin | 36ft 2in | 26ft 6in | 36ft 1O}in | 41ft 9fin | 64ft4in | 51ft Llin 
67ft Ofin | 70ft 3in | 69ft Ll}in | 72ft 4in | 62ft 7}in | 79ft 5in 96ft 62in| 123ft 9}in | 107ft Oin 
176,500 191,000 196,300 201,830 178,000 208,370 271,000 281,440 268,200 
270,000 297,000 293,600 308,890 237,000 331,555 390,000 608,170 497,200 
414,350 — 472,150 480,290 409,900 576,455 768,360 | 1,060,010 930,200 
33,400 32,620 38,283 44,460 41,328 58,000 64,550 76,400 65,000 
— — -- — — — ~- 13,500 








Class ‘* Mla,’’ 4-8-2 engines used for passenger and fast freight traffic. One of the class ‘* Tl ’’ 4-4-4~—4 
engines of the two first built was fitted with a booster ; engine, 508,400 lb weight 


Unlike the ‘“‘ K 4s,” feed-water heaters were 
also fitted. In view of the higher steam pres- 
sure, the boilers were of nickel steel. Like 
the “M1” and “Mla” classes, the 
cylinders were 27in by 30in, dimensions 
which, in conjunction with 80in wheels, gave 
the engines the high rated tractive force of 
54,675 lb for one engine, “ No. 5689,’’ and 
58,000 lb for the other, “‘ No. 5699.” The 
former engine was fitted with the standard 
piston valves, 12in diameter, actuated by 
the Pennsylvania standard design of 
Walschaerts valve gear; but the other, 
‘No. 5699,” had Caprotti poppet valves 
and driving gear. The piston valves engine 
had a full-gear cut-off of 67 per cent, and 
the tractive effort is based on a m.e.p. factor 
of 0-80, but the poppet valve engine worked 
at the normal longer rate of admission, so 
that the nominal maximum tractive force 
was rather more. The poppet valve engine 
was built by Baldwin and the other at 
Altoona. So far as the writer is aware, these 
two engines only have been built. 


Four-CyLINDER LOCOMOTIVES 


We now come to consider the most recently 
constructed locomotives, which in many 
respects represent a distinct departure from 
Pennsylvania practice, as exemplified by 
those so far mentioned. Up to the introduc- 
tion of these latest designs, the Vogt influ- 
ence had been strongly in evidence in Altoona 
practice ; in fact, it may be said that the 
** Atlantics ’’ of 1899 introduced by Theo. M. 
Ely, for the design of which Alex Vogt, as 
mechanical engineer, was responsible, con- 
stituted the foundation upon which subse- 
quent engines were built, and which have 
so far formed the subjects of this review. 
It is, of course, true that in certain re- 
spects the “E6s” “Atlantics”’ definitely 
influenced designs immediately following up 
to and including the 4-8-2 “M1” and 
““M1a’”’ classes; even so, the ideas under- 
lying the ““E6s” “Atlantic” design are 
evident in the earlier engines of this type. 


and powerful electric locomotives have been 
introduced to operate the heavy trains ruling, 
and the problem of providing a steam loco- 
motive of comparable capacity to handle the 
heavy traffic west of Harrisburg ultimately 
became a matter of considerable moment. 
The electric units have a rating of some 
4500 h.p., from which it will be gathered 
steam locomotives of high power were 
necessary. The “K4s” “ Pacifics,’’ while 
excellent engines, were often too small to 
run the trains unless two engines were used, 
and the 4-8-2 locomotives, while well able 
to handle very heavy trains at moderate 
speeds, were not altogether suited to high- 
speed operation. Handling very heavy trains 


(2) Minimum pressure drop between the boiler 
and steam chests. (3) Large steam chest 
volume. (4) Maximum valve openings. (5) 
Minimum back pressure in the exhaust 
passages. 

The writer does not, of course, pretend to 
say how far these findings have influenced 
recent Pennsylvania locomotive practice. 
However, the fact remains that in 1939 the 
Pennsylvania motive power authorities again 
examined the possibilities offered by poppet 
valves by fitting an existing “‘ K 4s ” engine 
with new cylinders and the Franklin poppet 
valve equipment and driving gear. In place 
of 12in valves each cylinder had four admis- 





sion valves, two at each end, 6in diameter, 








PACIFIC LOCOMOTIVE, CLASS 
at high speeds involves the development of 
high sustained powers, and the actual power 
at the draw bar necessary to operate 1000- 
ton trains at 100 m.p.h. formed the subject 
of certain experimental tests carried out 
towards the end of 1938 by the mechanical 
division of the Association of American 
Railways. 

It is not intended, nor is it indeed 
possible, now to go into the matter of 
these tests in detail, but a reference to 
certain conclusions made by the Association 
is of considerable interest and importance. 
In the first place, it was deduced that to 
operate a passenger train of 1000 tons 





Before turning attention to the latest loco- 





**K 5°*-BALDWIN LOCOMOTIVE WORKS, 





(2000 Ib) behind the tender on a level tangent 








1929 


and four exhaust valves, also two at each end, 
7in diameter. As thus altered, the engine 
put up an excellent performance on the road, 
both in general fast passenger service and 
when undergoing special trials, and on one 
such occasion it handled a very heavy train 
of fifteen cars, equal to 998 short tons, at a 
mean speed of 83 m.p.h. maintained for a 
distance of 103 miles over a good “ give and 
take”’ road. Later, when tested on the 
Altoona plant, after being fitted with a 
larger superheater, as much as 4267 i.h.p. 
was developed when running at a speed 
equivalent to 75 m.p.h., with a steam supply 
to the cylinders of 69,430 lb per hour. 
(To be continued) 
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** Emancipation Day ”’ 


By EDWARD H. LIVESAY 
No. I 


'l’ seems only appropriate that this week 

THE ENGINEER should include something 
more than a mere passing reference to 
“Emancipation Day,” a date of outstanding 
importance in the history of mechanical 
locomotion on the common road in Britain. 
It was, indeed, a day to be marked with a 
white stone. Fifty years ago, on Saturday, 
November 14th, 1896, a varied miscellany 
of motor vehicles, over thirty in number, 
ranging from motor-cycle to multi-cylinder 
car, and including hybrids neither one thing 
nor the other, set out from the Hotel Metro- 
pole in London in the murk and mist of a 
cheerless autumn day to cover the 52 miles 
of treacherous muddy road to Brighton. 
They were celebrating two events: the 
passing of the “Highways and Locomotives 
(Amendment) Act,’ with its restrictive 
4 m.p.h. speed limit and pedestrian pilot, 
and the coming into force of the “ Light 
Locomotives on Highways Act,” taking the 
place of the former crippling Statute, simul- 
taneously raising the permitted speed to 
14 m.p.h.—promptly reduced by the Local 
Government Board to 12. 

It so happened that the writer, at that 
time barely in his ‘teens and already possessed 
by a burning enthusiasm for anything 
remotely connected with mechanical loco- 
motion on rail or road—steam rollers and 
traction engines representing the latter— 
was one among the many thousands of 
keenly interested spectators who lined the 
route over which the cavalcade slithered and 
straggled to Brighton on that epoch-making 
inaugural day. He saw the van of the pro- 
cession of high, short-based, smooth-tyred 
machines nervously navigating Croydon’s 
narrow North End and greasy tramlines 
between two walls of critical and, it must be 
admitted, not always enthusiastic burgesses ; 
he watched others more or less surefootedly 
negotiating the equally treacherous macadam 
of the Brighton road. Later, from his 
bicycle, he reconnoitred some of the laggards 
forming the tail of the column, following close 
behind—*‘ hanging on,’’ as the cyclist had 
it, “‘ paced,” in fact—observant, keenly 
interested, for the first time inhaling that 
unforgettable aroma of burnt petrol and lubri- 
cating oil, attar of roses to the enthusiast 
of those days—and civet cat to the prejudiced 
detractor. 

The affair had an immediate personal 
effect—to abandon the third person—in 
fanning to white heat the flame of my 
enthusiasm for anything running on wheels, 
and led me a year or so later to join the ranks 
of the pioneers by way of a 1? h.p. de Dion 
tricycle, thus becoming one of the youngest 
motorists in the country, probably. I 
mention these items not for the mere pleasure 
of retrospection, but that the reader may by 
them assess my qualifications for attempting 
the following essay. 

It has always struck me as coincidentally 
interesting that both rail and road locomo- 
tion in England should have been brought 
prominently to public attention, or, as it 
were, forced upon it, by means of a trial or 
exhibition. For instance, go back to Tuesday, 
October 6th, 1829, when ‘‘an immense 
crowd, estimated at 10,000 ’’—quoting The 
Times of October 8th—‘‘ assembled near 


Rainhill on both sides of a level stretch of 
the newly completed Liverpool and Man- 
chester 


Railway.... The scenes were 








similar to those which roads leading to race 
courses usually present.... Never perhaps 
on any occasion were so many scientific 
gentlemen and practical engineers collected 
together at one spot,’’...and more to the 
same effect. ‘To most of the spectators the 
affair must have had all the fascination of 
complete novelty. Nothing like it had ever 
been seen before in England—or anywhere 
else, for that matter—and it is easy to 
imagine the excitement of the onlookers as 
the competing machines, so strange alike in 
shape and action, ran up and down before 
them at what must have appeared a high and 





** SOCIABLE’ AT 
BRIGHTON—1894 


ARNOLD - BENZ 


even dangerous speed—in the case of the 
“Novelty,” 28 m.p.h. Well might the 
spectators be impressed. History was being 
written before their eyes ; they were looking 
at the shape of things to come. 

Much the same might be said of the intro- 
duction, or reintroduction, rather, of road 
locomotion to England on Emancipation 
Day. Again great crowds were attracted 
to the scene of action by the novelty of the 
affair, and of the machines taking part in it. 
Once again history was being made, and a 
new era of transport inaugurated. But there 
were other similarities between the two 
gatherings, and it is chiefly with these I wish 
to deal. One of the most surprising is that 
few of the competing machines running on 
rail or road, at Rainhill and to Brighton 
respectively, had any subsequent influence 
on locomotive and automobile practice ; and 
conversely, how some of the features of a 
few of them have persisted to this day. It 
is equally strange to note how many machines 
with promising characteristics which at the 
time placed them on an equality with, or 
even ahead of their contemporaries, made 
no further progress and soon dropped out of 
the running entirely. The Rainhill trial 
bears this out, in that only one competitor, 
the “ Rocket,” was afterwards used in any 
way by locomotive designers as a guide or 
model to emulate or improve upon—and, 
even so, only as to boiler and firebox. Hack- 
worth’s “Sans Pareil” had points, tco, 
despite its crudity, yet none of its features 





had any lasting influence, unless the com- 
bining of the two exhaust pipes into one 
central orifice be allowed to Hackworth as 
his conception, a somewhat controversial 
point, one understands. Ericsson’s‘‘Novelty,”’ 
so aptly named, an exceptionally clever 
design, light, fast and graceful, left no foot- 
prints on the sands of time, though possibly 
its cranked axle may have been original so 
far as locomotives are concerned, and also 
it was probably the first tank engine. Never- 
theless, the ‘‘ Novelty” had no offspring ; 
it never founded a family, and Ericsson, dis- 
gusted with his own production, abandoned 
locomotive building altogether, taking him- 
self and his exceptional abilities elsewhere 
and using them in other engineering fields. 
The turret ship ‘“ Monitor’’ and her duel 
with the Confederate “Merrimac” in the 
American Civil War come to mind in this 
connection. Ericsson was a great loss to the 
budding locomotive industry. So much for 
Rainhill, the subject being touched upon to 
draw a parallel. 


EMANCIPATION DAY 


Coming to Emancipation Day, with 
particular reference to the builders of the 
cars concerned in it and the machines them- 
selves, the fact stands out very clearly that 
‘““many were called but few were chosen.” 
At Rainhill there were only three serious 
competitors, scanty seed perhaps from which 
to anticipate a subsequent crop of develop- 
ment; but no less than thirty-three vehicles* 
left London for Brighton that dreary 
November morning half a century ago, and 
one would naturally expect that from such a 
considerable number a good proportion would 
have made some impression on subsequent 
automobile practice. Yet it is probable that 
of all this assembly only three types of 
machine had any influence on the develop- 
ment and progress of the motor road vehicle, 
and only three engineers responsible for the 
design and construction of cars taking part 
in the Emancipation Day run earned a niche 
in the hall of automobile fame. The three 
vehicles were the Daimler, Panhard and de 
Dion, and the three immortals were Daimler, 
Levassor and de Dion. It is these three 
pioneers whom I wish to honour in this essay. 
Other names more or less prominent in the 
early days of the motor movement will be 
familiar to many readers—Benz, Bollée, 
Pennington, Duryea, and so on. 

For the name of de Dion the reader may, if 
he wishes, generally substitute that of Georges 
Bouton. Bouton, works manager of the de 
Dion-Bouton firm, probably had far more 
to do with the company’s productions than 
the senior partner. Here, too, there is 
similarity between rail and road _ history. 
To the Stephensons went most of the kudos 
for the success of the “‘ Rocket,’ yet for its 
outstanding feature, to which that success 
was chiefly attributable, the multi-tube 
boiler, Henry Booth was responsible. Truly, 
the lot of the inventor is often hard, and the 
laurel wreath does not always adorn the 
right brow in the engineering world. For 
one reason or another many of them faded 
out of the picture. In some cases—Duryea, 
for instance—this was a pity, but in others 
it was probably a good thing, or at any rate 
it mattered nothing. Pennington comes 
into this category; I came to know him 
quite well, to the extent of demonstrating 
his motor-tricycle in the arena of the Agri- 
cultural Hall in, I think, 1901, and for a while 
he was by way of being rather a hero of 





* No two accounts agree. It is said that more than 
one car was actually taken down by train, unloaded, 
made to look dirty and run up and down Brighton front. 
as if it had completed the journey by road.—Ed. 
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mine! But one cannot associate him with 
Benz and other famous names. 


GOTTLIEB DAIMLER 


Whoever investigates the genesis of the 
present type of motor-car will find it difficult 
to give too much credit to the work of 
Gottlieb Daimler—“ Papa” Daimler, as he 
was affectionately called in the early days. 
To him the world is indebted for the high- 
speed petrol engine, which first saw the light 
at Cannstadt in 1889. It was a vee type 
twin-cylinder motor with tube ignition and, 
having no throttle, was controlled by a hit- 
and-miss governor. Originally it was fitted 
into a bicycle of very crude type, with 
wooden wheels and frame, a somewhat extra- 
ordinary arrangement considering that at 
that date the bicycle had advanced little 
beyond the boneshaker stage The “ penny- 
farthing ’’ was still to be seen in the land, 
and one would imagine the bicycle the last 
vehicle likely to be chosen by an engineer as 





DAIMLER CAR—1896 


a chassis for an experimental internal com- 
bustion engine of considerable bulk and com- 
plexity. Naturally, its shortcomings soon 
became apparent, and it was abandoned for a 
more stable base with a wheel at each corner. 
Benz, however, a contemporary of Daimler in 
the same field, considered three wheels suffi- 
cient to support his single-cylinder engine 
with its horizontal fly-wheel. Daimler, 
nothing if not original and daring, fitted a 
specially lightened 3 h.p. engine into an even 
more fragile, invertebrate carrier, a dirigible 
balloon, which actually made an ascent in 
1886. Advancing from the vee type design, 
Daimler’s next production, the “‘ Phenix,” 
had parallel cylinders and many improve- 
ments over the previous pattern; as the 
name indicates, he considered it had arisen 
from the ashes of his original work. The 
engine was placed at the rear of the chassis, 
where it remained for a decade or so, enclosed 
in a boxlike bustle behind a wire ventilating 
grill—familiarly called “the meat-safe.” 
The drive was by jockey-pullied belts to 
a countershaft engaging internally toothed 
rings on the driving wheels. I made my first 
acquaintance with these cars in the summer 
of 1896 at the Crystal Palace, where several 
machines, including Daimler and Benz, were 
running about the grounds demonstrating 
their powers—in the case of the Benz, more 
correctly a lack of them. 

I remember being much impressed by the 
Daimler “ Victoria,” a solid, not to say 
stolid, car which ran well, was quiet 
vibration. 
impressed by 


and free from objectionable 
considerably 


I was less 








the Benz “Sociable,” a singularly unin- 
spiring creation, flimsy and gimcrack, in 
which weight distribution had been largely 
ignored, four-fifths of the car’s mass being 
concentrated round about, over and behind 
the back axle, with the result that the car 
bobbed and curtsied rhythmically to every 
beat of the slow-speed single-cylinder engine 
as it got under way, the passengers’ heads 
nodding in unison. This looked undignified, 
to say the least, and gave the enemy occasion 
to blaspheme. Though legally a “ light loco- 
motive,” the Benz ‘“ Sociable ’’ could hardly 
have looked less like one ; in fact, it reminded 
me of a Bath chair. Boylike, I took 
an immediate fancy to the Daimler, and 
simultaneously a strong prejudice against the 
Benz, an opinion which the passage of half a 
century has done nothing whatever to change. 
When I see and travel in the type of bus 
common in this part of the world—Canada— 
with its motor tucked away in a grilled con- 
tainer at the rear, I think of the ‘‘ meat-safe ”’ 





Shortly after Emancipation Year Daimler 
abandoned the rear engine position, adopting 
the Panhard lay-out and a typically German 
ensemble—heavy, clumsy, ugly, but a sound 
engineering job. In 1900 he died, and the 
fortunes of the company passing to more pro- 
gressive hands, the revolutionary Daimler. 
Mercédés car appeared in 1901, which repre. 
sented such a tremendous leap forward that 
for several years afterwards rival automobile 
manufacturers were said to “sit on the 
Mercédeés’ doorstep,” waiting for what might 
emerge, haply to copy it, which always left 
them trailing a year or so behind. 


EmiILE LEVASSOR 


In the ’nineties of the last century the 
French Daimler rights were purchased by 
one Serazin, of Panhard and Serazin, Paris,+ 
woodworking machinery manufacturers. 
Among their employees being a clever engi- 
neer named Levassor, who interested himself 
very keenly in the adaptation of the Daimler 





PANHARD CAR 


Daimler. When I see a Bath chair I think of 
the Benz. However, in justice to the Benz, 
it was a real pioneer, with considerable 
popularity in the early years of the movement 
—among people who did not know any 
better! When they did, and better cars 
were available, allegiance was almost always 
transferred to another make. One of the 
first cars I ever sampled was a Benz 
“ Sociable,” in 1898, belonging to the late 
Mr. Miles, of Croydon; I renewed my 
acquaintance with it in 1938, when it was on 
its way up to London to take part in the 
“Qld Crocks’ Run” to Brighton in that 
year, in which it made an excellent perform- 
ance. It came safely through the blitz, 
though a “ Doodlebug ” destroyed its garage, 
and it chuffed stoutly past Their Majesties 
on July 27th last on the occasion of the 
Jubilee Parade, under the control of the son 
of its original owner, according to a picture 
in The Illustrated London News I was glad to 
see. No doubt that Benz “ Sociable’ had 
the family failings, but it obviously is full of 
vitality and may conceivably see me out. 

The Daimlers were practical machines—as 
‘* practical ’’ was interpreted in those days— 
one of them, a barouche “‘ Present Times,” 
taking part in the Lord Mayor’s Show of 
1896, five days before the Light Locomotives 
Act came into force, by special dispensation, 
not of Providence, but the Commissioner of 
Police. This same car made an excellent run 
to Brighton on Emancipation Day, carrying 
Herr Daimler himself among the passengers. 
It is illustrated above, Daimler being 
seated right rear. 








WITH DAIMLER ENGINE—1895 


motor to road vehicles. Serazin dying, the 
French patent rights became the property 
of his widow, and when subsequently she 
married Levassor a new firm came into being, 
Panhard and Levassor, with the latter as 
works manager. His ability quickly became 
apparent, and in 1895 a Panhard car won 
the Paris-Bordeaux race at an average speed 
of 13 m.p.h. It was fitted with a ‘ Phoenix ”’ 
motor, and its lay-out was on the lines of 
Levassor’s conception—engine in front, driv- 
ing through a fly-wheel enclosed clutch to a 
four-speed ‘‘ Panhard type” gearbox, and 
thence by countershaft and chains to the rear 
axle. From this time forward the lines on 
which the motor-car was to develop were 
settled. Thus Levassor was the originator 
of what came to be known as the “ Panhard- 
type ’’ car, the “ basic design ’’ automobile, 
which set the fashion with this particular 
arrangement of organs. Only by the substi- 
tution of shaft drive for side chains was any 
major alteration made, the disposition remain- 
ing to this day as Levassor conceived it over 
fifty years ago. Almost every other plan it 
is possible to conceive was tried by other 





{ Our contributor appears to be in error here. In 
1864 Emile Levassor joined the firm of Cockerill and 
Co. at Seraign, Belgium. There he met Serazin, and the 
two became friendly. In 1872 Levassor met René 
Panhard, who was in partnership with a Monsieur Perin 
in a woodworking and bandsaw business. Levassor 
became a partner and the firm was known’ as Panhard 
and Levassor. Meanwhile Serazin had gone to Paris and 
had become the French representative for Daimler. 
He secured the Daimler patents for France, and in order 
to secure their validity, he had a few Daimler engines 
made by his old friend Levassor. Serazin died and his 
widow married Levassor. No such firm as ‘‘ Panhard 
and Serazin ” appears to have existed.—Ed. Tux E. 
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manufacturers who would have none of the 
Panhard lay-out, and some of these plans 
had considerable vogue, but in nearly every 
case these variations sooner or later were 
abandoned, and the Panhard arrangement 
reverted to. I can readily recall the sapient 
criticism of the Panhard system indulged in 
by so many “clever devils,’ wise in their 
own conceit, who claimed it was so easy to 
improve upon it—until they attempted to 
put their ideas into practice. Then the fly 
would appear in the ointment, often a whole 
flock of flies, and theory and practice were 
found to disagree. ‘‘ Ridiculous, putting the 
engine at one end and driving wheels at the 
other,” “‘ driving round two corners,” “‘ wast- 
ing half the power in transmission,” and 
‘look at that gearbox!” Particularly that 
gearbox; anything was better than that ; 
it was crude, noisy, unmechanical, barbar- 
ous ; an abomination in the eyes of an engi- 
neer; nothing was too bad to say of it. 
‘Improvements ’’ were immediately forth- 
coming: separate clutches for each gear, 
epicyclic gears and bands, belts, infinitely 
variable gears, hydraulic gears, ‘‘ top-gear ” 
cars with no gears at all, and so on ad 
infinitum. But alas! there seemed to be 
something the matter with most of these 
arrangements; they generally failed, and 
until comparatively recent years the Panhard 
gear continued to be used in ever-increasing 
popularity until it reigned almost undisputed 
in their stead. Why was this? Well, I 
think Levassor himself put it about as 
succinctly as it very well could be put— 
“c'est brusque et brutal, mais tl marche!” 
It was, and it did, millions of cars have been 
fitted with it, and we have it with us to this 
day, though its sway may no longer be undis- 
puted. Levassor might have added, though 
at the risk of spoiling his period, that despite 
its crudity it was simple, compact, reliable 
and stood a lot of abuse—in more senses than 
one! To sum up, its advantages outweighed 
its drawbacks. 

Undoubtedly, if Daimler was the father of 
the high-speed petrol engine—and he was— 
Levassor was the parent of the complete car 
as we know it to-day. These two men and 
their work had a greater influence on the 
trend of design in the early days and its 
crystallisation into the car of to-day than 
any others among the great army of workers 
who have contributed to its perfection. 
They “ set the fashion to the world ”’ and the 
world largely follows the fashion still. Just 
as Stephenson with the ‘“ Rocket ” proved 
that it ‘‘ could be done ”’ on rails, so Daimler 
and Levassor—and de Dion, too, though 
perhaps to a lesser degree—proved the same 
thing on the road. The seed these men sowed 
did not fall by the wayside, as was so often 
the case with that of many another well- 
intentioned and clever designer. It germi- 
nated and matured, resulting in the gigantic 
harvest we are still reaping. 

Several Panhard cars took part in the 
Emancipation Day run, one being driven by 
Otto Mayer, with H. J. Lawson, chairman of 
the British Motor Syndicate, the owners of 
the British Daimler and Panhard patents, as 
passenger. Such a car is shown on page 436. 
Another was “‘ No. 6,’’ winner of the Paris- 
Marseilles race, the first car to be fitted with 
a four-cylinder engine. Another Panhard 
had an interesting subsequent career, passing 
into the hands of S. F. Edge, the pioneer 
motorist, winner of the Gordon-Bennett race 
in 1902 with a “‘ Napier’ car. In 1899 Edge 
removed the Panhard engine from this car, 
fitting the first Napier engine in its stead, a 

t The vehicle illustrated is the second petrol-driven 
motor-car which came to England ; the photograph was 


taken at Tunbridge Wells on October 14th, 1895, at the 
first motor show ever held in this country. The Hon. 








twin-cylinder pattern of 8 h.p., which thus 
became the prototype of all the vast multi- 
tude of engines, for use on land, sea and in 
the air, that has poured from the Napier 
works during the last forty-seven years. 
I saw this car many a time, taking a great 
interest in it, particularly after its rejuvena- 
tion with the Napier engine. In passing, the 
first complete Napier car, a twin-cylinder 
model, came out the following year, dis- 
tinguishing itself in the Automobile Club’s 
famous 1000-mile trial, during which it was 
perpetual runner-up to Rolls’ 12 h.p. Pan- 
hard. After the trial the competing cars 
were exhibited at the Crystal Palace, the 
public being given trips in them about the 
grounds—at a price. I wended my way 
there with one desire predominating, to 
sample the Napier. Well do I recall seeking 
it out, and the thrill when it was found, 
travel-stained and weather-worn, after its 
1000 miles round Britain, and workmanlike 
in test “‘ battleship grey.”” To me, this, the 
first really impressive and up-to-date British 
production, so “racy ’’ and capable, looked 
all that a fme car should, and I remember 
vividly how great was my disappointment 
when the engine was started up and I saw 
that at any rate it had one very serious 
blemish I had never anticipated—excessive 
and most objectionable vibration, the cause 
of which was obvious. To obtain “an 
impulse per revolution” the two-cylinder 
engine had its cranks in line, instead of at 
180 deg., the rule in those days with “ twins,” 
with the result that the balance was bad, 
and was still further upset by a “hit-and- 
miss’ governor. Sadly I turned away; my 
idol had fallen from its pedestal ; I did not 








kick of those two unbalanced pistons in place 
of the smooth, quivering rush I had imagined. 
Great was my indignation at the deliberate 
concealment by the Press, as I conceived it, 
of this really serious error on the part of 
Napier ! However, Napier learned his lesson ; 
the next and subsequent two-cylinder models 
had their cranks rearranged, at 180 deg., 
giving greatly improved balance, though 
only at the score of “two impulses one 
revolution and none the next.” But there— 
everything has its disadvantages, as the man 
said when his mother-in-law died, and they 
came down on him for the funeral expenses. 

From the illustration some of the features 
of the Panhard can be seen, : the spoon brakes 
on the driving wheels and tiller steering— 
wheel steering was known, as is to be seen 
on the Daimler, but was not irreversible, this 
desideratum being added in 1898, I think, by 
Panhard. The container on the dashboard, 
with its plunger, contained the petrol fed 
under pressure to the platinum tube burners. 
In spite of a “ clutch brake,” intended to slow 
down the heavy spinning clutch centre, gear 
changing could seldom be managed without 
scrooping and grinding and gnashing of 
teeth. In was brusque and brutal ; neverthe- 
less, it worked. It is safe to say that in 1896, 
and for several years after, the Panhard car 
led the world, and its star remained in the 
ascendant until in the early 1900s other 
constellations, such as Mors and Mercédés, 
rose above the horizon, dimming its efflul- 
gence and relegating it to a place in the motor 
Milky Way among a galaxy of other makes. 
I have to admit being unable at present to 
indicate its exact position therein—or even 
if it has any at all. 





wish to ride upon it, nor feel the thump and 


(Zo be continued) 








HE following abstract from an address by 

Harvey F. McPhail, Director of Power 
Utilisation, Bureau of Reclamation, to the 
National Rural Electric Co-operatives’ Asso- 
ciation at Wyoming, last August, is reprinted 
because in its references to the generation and 
sale of electric power in the U.S.A. it seems 
likely to be of interest in this country, which is 
contemplating nationalisation of its electricity 
supply industry. The Bureau of Reclamation, 
it may be explained, is a Federal non-profit- 
making body, which operates an installed 
capacity of nearly 2} million kilowatts and 
has been responsible for the design and con- 
struction of a number of the larger hydro- 
electric structures in the U.S.A. American 
conditions are in certain ways totally dissimilar 
to ours, as indeed Mr. McPhail’s remarks reveal. 
But it still remains interesting to compare 
American electric power policy with our own. 





Most of you are aware that with the re- 
organisation of the Bureau of Reclamation, 
which has been occurring over the last three 
years, and with the declaration of power policy 
made by the former Secretary of the Interior, 
the Bureau has been placed in a decidedly 
improved position to co-operate actively with 
rural electric co-operatives and municipalities 
owning their own electric distribution systems. 
This has come about partly because of better 
integration within the Bureau, and partly 
through study that has been given to a con- 
siderable body of Federal laws relating to the 
production and distribution of electrical energy. 
These laws have been enacted piecemeal during 
the last forty years in regulation of widely 
scattered projects, which have been constructed 
in response to the needs of our people. This 
study has revealed that through many Con- 
gressional debates and enactments a clear-cut 





Evelyn Ellis is at the “‘ tiller.”-—-Ed., Tux E. 








policy has been hammered out. While a con- 





Electricity Supply in America 


nt ne 


siderable proportion of this legislation relates 
to activities of the Department of the Interior, 
now the largest producer of electricity in the 
world, the basic laws governing the Tennessee 
Valley Authority and the Rural Electrification 
Administration have broadened and clarified 
the policy of Congress in many respects. 
Without attempting to give documentary 
references, I can sum up some of the policy 
principles that emerge when one studies the 
legal background against which my administra- 
tion as Director of Power Utilisation of the 
Bureau of Reclamation must be conducted. 
In the first place, ten separate enactments 
extending from 1906 to 1944 forcefully lay 
down the policy that Federal power-producing 
agencies shall give preference in power sales to 
public agencies and co-operatives. It is the 
most consistent and reiterated element in the 
power policy that Congress has laid down. The 
logic behind this is clear. The money which 
Congress has appropriated for the construction 
of power generating and transmission facilities 
has been money which belongs to all of the 
people. The great generating plants at Boulder 
dam, Grand Coulee dam, Shasta dam, and other 
Federally-owned dams through the nation are 
the property of the people of all the United 
States. The public, therefore, as represented 
by its units of local government and non-profit- 
making co-operative organisations, is entitled 
to enjoy the full benefit of all economies which 
can be gained from public ownership of these 
power systems. Four additional enactments 
state the same general principle in another way 


—that power sold by the Federal Government 


shall be for the primary benefit of consumers. 
These laws make it clear that what is meant by 
‘the public” is the ultimate consumer in his 
home, on his farm and in his workshop—the men 
and women who use electricity to ease the 
burdens of their work, to light their homes, to 
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make life more enjoyable by availing themselves 
of the leisure and well-being which an electrical 
age can bring them, 

To implement this intent, Congress has pro- 
vided that governmental organisations and 
co-operatives owned by the people for service 
purposes shall have first preference in obtaining 
public power, and that power shall be sold to 
all at the lowest possible rates consistent with 
sound business principles. This declaration 
appears at least four times in Federal law. 
This is the reason that public power agencies 
seek to deliver electrical energy at the lowest 
possible rate at which operation and main- 
tenance can be maintained, capital amortised 
within a reasonable period and the equivalent 
of interest paid upon money advanced by the 
Treasury. Emphasising this important prin- 
ciple, and making clear the intent of the law, 
Congress has provided that power disposal by 
various Federal agencies shall be such as to 
encourage widespread use. This declaration 
has been punctuated by the admonition that 
monopolisation is to be prevented. 

This policy of Congress is at times attacked 
by the managements of private power companies 
who are responsible to their stockholders for 
earning the highest dividends possible and who 
contend that public power is discouraging to 
private initiative. The American power market 
is expanding rapidly, partly because of a tech- 
nology that is progressing by leaps and bounds 
and partly because of low-cost power supplied 
by publicly owned plants and transmission 
systems. But I cannot imagine in the fore- 
seeable future, unless it comes through the 
public ownership of atomic energy, any develop- 
mént of public power that will supply more than 
a pertion of the market. Even with the most 
optimistic development of public power that 
can be foreseen, there will be a constantly 
expanding demand for both publicly and 
privately produced electrical power. In fact, 
the Congress is so committed to these basic 
policies that it has stipulated no fewer than 
six times that, wherever feasible, Federal dams 
shall include facilities for generating electrical 
energy. 

It is interesting to observe the degree to 
which business sentiment has changed in 
relation to public power wherever its advan- 
tages have been experienced. Business men 
often are inclined to look upon the operation 
of power plants by public agencies as inimical 
to the fundamental principles of “‘ the American 
system.” I do not need to allude to many 
other economic services which the Government 
provides, and which at first were considered 
** Socialistic,”” and which the busimess com- 
munity feared would ruin the country. The 
Federal Reserve System was one such enter- 
prise. The Post Office is still considered by a 
few as the wedge opening the way toward 
Socialism. But theoretical opposition fades 
away when low-cost energy attracts industry to 
a@ region, and stimulates the formation of 
thousands of small and large manufacturing 
enterprises that did not previously exist when 
it induces widespread purchase of electrical 
appliances and increases the general standard 
of living. Nothing is more stimulating to 
individual initiative and private enterprise than 
a good injection into a community of low-cost 
public power. After a while, most opposition 
from the business world, except from the 
utilities that generally are forced to lower their 
rates, disappears. There are to-day very few 
business men in the Pacific North-West or in 
the area served by the Tennessee Valley 
Authority who would like to see public power 
stamped out in these areas. 

I can give you assurance that as presently 
administered the Department of the Interior 
operates its power plants and transmission 
systems under the letter of the law and im full 
sympathy with its intent. Our power plants 
and transmission systems have been constructed 
and are being operated as economically and 
efficiently as possible. This assures that no 


wasteful costs will later appear in excessive 
charges for current. Then we are endeavouring 
to make’ satisfactory contracts with munici- 
palities and rural co-operatives which will bring 
about the widest possible distribution of the 


Here it is well to remember that the primary 
purpose of the Bureau of Reclamation is to 
irrigate the arid and semi-arid lands west of the 
97th meridian, and that the power which is 
developed at our dams is secondary to the use 
of water for irrigation purposes. This does not 
mean that power production is unimportant to 
us, nor that we do not build dams for power 
purposes where the operation will not adversely 
affect the use of water for irrigation. It should 
also be remembered that a very large propor- 
tion of the power produced is used for pumping 
irrigation water at low cost, and that in such 
instances low-cost power is inseparable from 
low-cost water. 

It is obvious, nevertheless, that the best 
intentions of Congress are virtually nullified, 
if public power-producing agencies are left 
without publicly owned facilities to carry their 
power to market areas. If all publicly produced 
power had to be delivered to ultimate con- 
sumers over the transmission lines of private 
companies, the public producers, such as the 
Bureau of Reclamation, would be virtually at 
the mercy of the private companies so far as 
sales are concerned. 

It is no secret that a tremendous effort is 
now being made by the private companies, well 
organised through trade associations, and well 
financed, to prevent wherever possible Federal 
transmission lines from being constructed. 
We maintain that publicly owned transmission 
lines are necessary to maintain the bargaining 
power in this field of the people as a whole. 
We maintain also that without these trans- 
mission lines it will be impossible for the Bureau 
of Reclamation to bring about the widespread 
use of power contemplated by its enabling 
legislation. Merely the granting of preferences 
to municipalities and co-operatives will not 
fulfil the will of Congress, unless implemented 
by Federal transmission lines. If the intrusion 
of a privately owned middleman is permitted, 
the public will have been deprived of at least a 
portion of the benefit of publicly owned power 
plants. It will, at least, be paying tribute to 
the theory that profit making is the greatest of 
all public services. It will be repudiating the 
stand taken by all branches of the Federal 
Government concerned with power output, that 
Federal transmission lines are the only link with 
the consumer by which public power can reach 
him at the cost of production and transmission 
only. 

Our Branch of Project Planning is now 
engaged in preparing proposals for the co-ordi- 
nated resource development of all of the major 
river basins in the West. Such plans for the 
Missouri River basin already have been pre- 
pared and co-ordinated with those of the Corps 
of Engineers. Such a plan for the Central 
Valley of California also has been made public. 
A plan for the Colorado River basin has been 
offered to the states concerned, and is being 
studied and debated. Within a few months a 
similar proposal for the Columbia River basin 
will be offered. Studies are being made of 
possibilities in the basin of the Rio Grande, 
the Great Salt Lake basin and the river basins 
of West Texas. In the Central Valley, Missouri 


River basin and Columbia River basin taken 
all together it is proposed t6 irrigate for the 
first time about 11,650,000 acres now in dry 
farms or desert waste, to bring much-needed 
supplementary water to about 4,607,000 addi- 
tional acres now under cultivation and to 
reclaim from the encroachment of salt water 
about 360,000 acres. 

Our programme is ideally adopted for a 
deflationary cycle, because virtually all of our 
projects are planned for full repayment to the 
Federal Treasury of all expenditures. This 
makes them about the best investment that 
the American public can make, for, in addition 
to full reimbursement from the projects them- 
selves, the indirect Treasury returns through 
increased income and profits taxes are consider- 
ably greater than expenditures. 

The immediate plans for construction of 
power facilities by the Bureau include the 
installation of the remaining generating units 
at Shasta and Keswick dams on the Central 
Valley project, which will have a total installed 
capacity of 450,000 kW when completed. Every 
effort is being made to complete rapidly the 
Davis dam in Arizona, which will have a capa- 
city of 225,000 kW. The Kortes dam in 
Wyoming with 36,000 kW already is under 
construction. The Boysen dam, in the same 
State on which we hope to start construction 
soon, will have a capacity of 15,000 kW. 

The Colorado-Big Thompson project, which 
will derive most of its energy from water 
diverted from the western slope of the Rocky 
Mountains through a 13-mile tunnel under the 
continental divide in Colorado, will, within 
three years, make an additional 53,000 kW 
available. This project, when completed, will 
have a total capacity of about 146,000 kW. 
The third unit at the Fort Peck dam has been 
requested, bringing its capacity to 85,000 kW, 
all of which soon will be necessary to alleviate 
a threatened critical power situation in 
Montana. 

At present the Bureau of Reclamation is 
operating eighteen power plants with an 
installed capacity of 2,245,200 kW. The 
capacity of these plants will be 4,021,900 kW 
when all generating units are in place. At the 
same time, the Bureau operates approximately 
2500 miles of high-voltage transmission lines. 

I know that all of you will be pleased to learn 
that in recent months there has been the closest 
co-operation between the Washington stafis 
of the Rural Electrical Administration and the 
Bureau of Reclamation. The Bureau recognises 
the part which the R.E.A. plays in the retailing 
of power in rural areas, and does not intend to 
depart from its policy of supplying wholesale 
power only. Co-operation between these 
agencies is evidenced by almost daily meetings 
of the representatives of both organisations to 
adjust their respective construction programmes 
to mutual advantage. In some instances, how- 
ever, where funds have not been made available 
or where material shortages delayed work, the 
desired results cannot always be obtained. As 
the national situation becomes more normal, 
I firmly expect these difficulties to be 





surmounted. 








HE large vertical down-stroking hydraulic 
press illustrated in the accompanying en- 
gravings has recently been put into service in 
the works of its makers, the Leeds Engineering 
and Hydraulic Company, Ltd., of Rodley, 
Leeds. 

Its design is of particular interest, as the 
base, press head and moving table are of 
welded construction. This construction enables 
the builder to offer presses with table sizes 
and press arrangements to suit exactly the 
requirements of the customer without existing 
designs and patterns influencing the final 
press. The press can be built economically 
and without any sacrifice of strength. 





energy which we produce. 





The moving table is actuated by three 


A Heavy Fabricated Hydraulic Press 


ent — 


hydraulic rams which can exert a combined 
load of 500 tons at a rate of 1l5in per 
minute. For an intermediate load of 333 
tons at 22}in per minute the two outer 
rams are used, and when working with the 
central ram alone, a load of 166 tons at a 
speed of 45in per minute is imparted to 
the table. A return movement of 75in 
per minute is effected by a pair of smaller 
hydraulic drawback cylinders, With a day- 
light of 6ft, the press has a maximum working 
stroke of 4ft 6in and the working area of the 
table is 6ft long by 5ft wide. The column 
centres are set at 7ft 6in and 3ft 3in respectively. 

The fabricated base of the press, prior 
to erection, is illustrated. It is built 
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of heavy steel plates and incorporates a series 
across 
width between the 
Yach plate was 


of vertical members 
the full length and 


top and bottom plates. 


reinforcing 


with overload relay and low voltage release, 
is used. To comply with standard require- 
ments, it has a triple pole isolator. During 
normal operation the motor runs continuously 
under light load except 
when the tableis moving. 

All movements of the 





v 











working table are con- 
trolled through two 
hand selector levers and 
a pedal operated master 
valve mounted on an 
operating pedestal, on 
the right of the press 
in the illustration. 


The head of the pedestal 
carries the main control 
valve block, in which 
hardened Nitralloy 
spindles 


valve have 





500-TON HYDRAULIC PRESS 


machined prior to assembly and the abutting 
edges formed at suitable angles to provide 
vees for welding. In order to provide tee 
slots on the working surface a series of plates 
was suitably machined and accurately aligned 
on the flat top plate. The plates were then 
welded in position through a series of oblong 
holes spaced at regular intervals along their 
length. By adopting this procedure in build- 
ing up the working surface, clean slots of uni- 
form size and at regular spacing were formed 
and required no further machining. 

A similar method of construction was used 
for the press head and the moving table, the 
former assembly having incorporated suitable 
members to accommodate the hydraulic power 
cylinders and the return cylinders. After 
welding had been completed each of the assem- 
bles was normalised and finish machined on 
the table surfaces and column bores. 

Forged steel rams, accurately ground to 
size, are fitted to each of the cylinders, which 
have gunmetal neck rings and suitably packed 
gland bushes to ensure complete oil tightness 
when working. 

An “ Electraulic ” high-speed pump supplies 
oil at 3750 lb per square inch to the cylinders 
and is directly driven by a 15 h.p. motor. 
This power equipment is mounted on the top 
of the press head and is adjacent to a com- 
bined suction and filling tank. At the head of 
each cylinder is an automatic filling valve, 
which serves to admit a full volume of oil 
when the moving table is advancing by gravity 
and releases the oil at a suitable speed when 
the table is being raised by the drawback 
cylinders. When the power stroke begins, 
the filling valves close and oil under pressure 
is admitted into the cylinders through one 
or both of two separate admission valves. 
One of these admission valves serves the two 
outer cylinders and the other the central 
cylinder, 

To control the pump motor, an automatic 
push button controlled contactor starter, 





been lapped to provide the requisite oil-tight 
fit. An isolating valve is fitted in order that 
all of the control gear can be dismantled without 
necessity for emptying the oil from the hydraulic 

















PRESS OPERATING GEAR 


system, and conveniently arranged oil strainers 
and filters maintain the fluid in a clean 
condition. 

Operation of the press is particularly simple, 





moving table in all positions and at all times 
by the master foot valve. One of the hand 
levers serves to select the degree of pressure 
to be exerted by the moving table; the other 
lever selects the advance and power move- 
ment or the idle and return movement. No 
power motion takes place until the master 
valve is closed by the depression of the pedal 
and the press can be arrested in any position 
by release of this pedal. When the control 
lever is placed in the advance position, the 
moving table drops by gravity and oil is drawn 
into the cylinders through the automatic 
filling valves. The change-over from advance 
to power is effected immediately the pedal is 
depressed and the master valve closed to 
permit oil to pass through the admission valves 
to the cylinders. At the end of the working 
stroke the pedal is released and the control 
lever is moved to the return position. When 








PRESS BASE 


the pedal is again depressed, oil is admitted to 
the drawback cylinders and the table begins 
to rise. This return movement may be arrested 
at any point by the release of the pedal. When 
no pressure is being exerted on the pedal and 
the control lever is in the return or idle position 
the pump is completely unloaded and running 
light. 

The company is at present building a number 
of other types of hydraulic press for special 
purposes and is incorporating similar methods 
of fabricated construction. This method of 
construction not only saves a considerable 
amount of weight, but permits a much quicker 
delivery to be made, as there are no delays 
occasioned by waiting for the heavy steel 
castings which would otherwise be required 
for these machines. 








Orrencast Coat Propuction.—The Ministry of 
Fuel and Power states that the production of open- 
cast coal in Great Britain has now reached a total 
of 30,000,000 tons. This method of production was 
begun in December, 1941, and in the first full year 
2,100,000 tons of coal were gained, and in the second 
year a total of 5,500,000 tons. Output in the last 
six months has been approximately 5,000,000 tons. 
Since then, with the relatively lower outputs from 
deep mines and heavy industrial demands, the 
need for opencast coal to supplement the output 
gained by normal methods has been as great and 
as urgent as during the war. At the present time, 
when estimated production of deep-mined coal 
falls short of requirements, the output of open- 
cast workings is of first importance in helping to 
close the gap and in maintaining industrial pro- 
duction. The work has been carried out by a large 
number of contractors—sixty-six are at 
present employed—and it is felt that the results 
achieved reflect the resource and energy of the civil 
engineering industry and of the workers engaged. 
An important factor is that opencast working does 
not call for skilled miners, and therefore does not 
divert labour from deep mining. The output per 
man, moreover, is from three to five times that 





as absolute control is maintained over the 


achieved in the deep mines. 
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A Zinc-Alloy 


Die Foundry 





HE use of zinc-alloy dies for pressings 
is a new development in the motor manu- 
facturing industry of this country, though 
extensively used in the aircraft industry 
during the war. We are informed by Vauxhall 





the trouble. As an indication of the extent 
to which Kirksite alloy has been used in the 
United States, the firm informs us that the 
Fisher Bodies Company used it for 80 per 
cent of all the forming tools turned out during 


PATTERN AND DIE CASTINGS FOR VALVE COVER 


Motors, Ltd., of Luton, that that firm is the 
first motor manufacturer in this country 
actually to install a foundry to cast dies by 
this process. We were accordingly interested 
during a recent visit to the works in inspecting 
the new plant, which is briefly described and 
illustrated below. 


Zrnc-ALLOY PrREss TOOLS 


Tools made from zinc alloy have certain 
outstanding advantages when compared with 
press tools carved out of solid metal, par- 
ticularly for plant producing large quantities 
of sheet metal pressings. First, the cast die 
can be made in a matter of hours, instead of 
weeks; secondly, economies can be effected 
in toolmaking costs, since female dies can fre- 
quently be made, as mentioned below, from 
the initial male die-casting; thirdly, there is 
no necessity for making reserve sets of spare 
dies as a precaution against die failure causing 
a prolonged hold-up of production; and 
advantages are claimed in respect of finish 
and accuracy; there is no need to maintain a 
stock of expensive tools in store and, finally, 
as the alloy tools can be put back into the 
melting pot for further use, material costs are 
proportionately low. 

The zinc alloy used at Luton is known as 
Kirksite metal. Its approximate composition 
is given as 83 per cent zinc, 3 per cent copper, 
4 per cent aluminium and 1 per cent man- 
ganese. Its ultimate tensile strength is 37,800 
lb per square inch; Brinell hardness 100, 
which can be increased to 130 by cold quench- 
ing; compressive strength 60,000 to 75,000 
Ib per square inch; melting point 717 deg. 
Fah.; and a solidification shrinkage of only 
0-14in per foot. It is this particularly low 
and constant shrinkage factor which leads 
to fidelity to pattern and eliminates extensive 
finishing work when the die is made. We 
are informed that the sensitivity is such that 
even a pencil mark on the pattern is repro- 
duced on the die, with the result that working 
instructions written on the base of the pattern 
have been known to become an integral part 
of the die. 

Experience of long runs, using tools made 
from Kirksite metal, in America, has given 
encouraging results, particularly in aircraft 
work. If undue wear takes place at one part 
of a die a steel insert at that point, cast in 
during the moulding, can effectively overcome 








the war. It was found particularly useful in 
aiding continual changes in design resulting 
from the development of war equipment, owing 
to the speed with which new tools could be 
cast. The process is adaptable to the complete 
range of tool sizes required for sheet pressings. 





ALLOY MELTING FURNACE 


In the United States the largest pair of castings 

so made is understood to weigh 38 tons and 

comprise the dies for a motor-car roof panel. 
THE LuTON FouNDRY 


Casting of dies in the new foundry at Luton 


was begun at the end of August, the first 
to be used by the firm being for the 10 h.p. 
car engine valve cover. An accompanying 
engraving illustrates the pattern and the check- 
ing of the finished castings for this component. 
It was chosen as a severe test, for the draw is 
deep, the radii at the corners are small, and 
the edge which sits down on the cylinder 
head has to be rolled to form a beading. Valve 
covers are now in production using these 
tools. The Vauxhall 10 h.p. model is built up 





entirely of steel pressings welded together, 





POURING INTO MOULD 


the orthodox chassis frame being absent, 
and it therefore presents a wide field in which to 
use economically made pressings. Hence the 
firm intends to use Kirksite tools extensively. 

The foundry at Luton has a capacity for 
casting 25 tons of metal per day. It is large 
and airy. Since the metal melts at a low 
temperature, it can have concrete floors and 
presents a clean and tidy appearance, far 
removed from that of some iron foundries. 
The whole process is clean; the sand keeps 
clean and is used over and over again. Wast- 
age of sand is negligible, and wastage of the 
Kirksite alloy is confined to a small percentage 
of dross. Equipment comprises two gas- 
fired furnaces, mounted side by side, one of 
which is illustrated herewith, and a number 
of sand bunkers, together with an installation 
of sand ramming machines. In _ contrast, 
again, to the iron or steel foundry, the pattern 
is placed inside a wooden moulding box, 
known as a “‘ flask.’”” The operation of pouring 
is shown in one of the photographs reproduced 
on this page. 

Normally, four sections are required as 
tools for a metal pressing—the male punch 
and female die and two holding rings, which 
hold the edges of the sheet whilst it is being 
drawn. But, with the Kirksite process it is 
not always necessary to make a female pattern, 
as has already been mentioned. The first 
casting from the male pattern can be coated, 
put in a flask and a female die made from the 
punch casting. When tools are cut from 
steel this economy is not possible. 

We understand that press tools made in 
this foundry also include those for use in other 
industries, such as refrigerator pressings and 
the like. 








A LocaL GOVERNMENT EXAMINATIONS BoARD.— 
The National Joint Council for Local Authorities’ 
Administrative, Professional, Technical and Clerical 
Services has appointed a local government examina- 
tions board under the chairmanship of Sir James 
Aitken. The creation of the board is a result of a 
new scheme of conditions of service for local 
government officers, approved by the National 
Joint Council in February last. This scheme 
provides that all new entrants to local government 
service must pass a two-stage examination. The 
purpose of the newly-constituted board is to advise 








on the arrangements of the examinations. 
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An Electronic Balancer 





E recently witnessed an interesting demon- 

stration of an electronic balancer, designed 
and manufactured by Reid and Sigrist, Ltd., 
at their New Malden, Surrey, works, to meet 
the rapidly growing demand for an apparatus 
capable of giving the highest standard of 
balance, both static and dynamic, to the 
widest range of gyroscope rotors and similar 
components. 

The fundamental problem which a balancing 
apparatus must solve is to determine, usually 
in two arbitrarily selected planes, the position 
and magnitude of the unbalance, so that its 
effect may be nullified by adding or removing 
weight at the appropriate place. 

Given an apparatus capable of determining 
the position and magnitude of unbalance, 
there are two basic ways in which it may be 
applied. These two methods are known as 
“left-right ’’ balancing, and “ static-dynamic ”’ 
balancing. The left-right method consists of 
suppressing, by mechanical means, the vibra- 
tions caused by unbalance in one plane of the 








BALANCER UNIT 


rotating body, and measuring and correcting 
the vibrations occurring in the other plane. 
The procedure is then reversed, and the plane 
hitherto unbalanced is brought into balance. 
This method, although it does not directly 
differentiate between static and dynamic 
unbalance, nevertheless corrects both these con- 
ditions. 

In the static-dynamic method, balancing is 
achieved by measuring simultaneously the 
effects of unbalance in both planes of the rotor, 
and it is possible to distinguish between static 
and dynamic unbalance. It is characteristic 
of certain rotors that they cannot be perfectly 
balanced by the addition or removal of weights, 
but provided the unbalance can be confined 
to one kind (usually dynamic) it can be cor- 
rected by the addition of an equal but opposite 
component of unbalance. The static-dynamic 
method is particularly suited to the balancing 
of such rotors. 

The Reid and Sigrist electronic balancer 
can be adapted to meet the requirements of 
either of the foregoing methods of balancing. 
In the form in which it was demonstrated to 
us, the apparatus was being used for left- 
right balancing of a gyroscope rotor, and the 
brief account that follows will be concerned 
with this particular application. 

Two views of the electronic balancer and its 
associated equipment are shown in the accom- 
panying engraving. Referring to the first 


illustration, which shows a close-up of the 
lower part of the balancer itself, the rotor A, 





in its mounting, is clamped in position on a 
carriage B. The three leaf springs C are in 
the same plane as the lower face of the rotor, 
so that they suppress unbalance in this plane. 
Any unbalance above this plane, however, is 
free to vibrate the carriage B together with 
the stylus D when the rotor has been driven 
up to speed by the air jet E.. Light from the 
lamp housing F falls upon the rim of the 
rotor A and is reflected into the photo- 
electric cell G. Half the circumference of the 
rotor is sand blasted and the other half is 
left bright, so that as the rotor rotates the 
light falling upon the photo-electric cell is 
periodically interrupted and the corresponding 
pulses of current are passed through an ampli- 
fier and made to trigger the time base of a 
cathode ray tube. 

The vibrating stylus D enters the light head 
H and occults light from the light source J 





machine is fitted with a large-diameter clock 
indicator and a two-speed cam, and can drill 
to a depth of fin. An air blast is fitted to 
prevent swarf entering the bearings of the 
rotors when they are being drilled. 

The same engraving shows two sheet steel 
cabinets containing electronic equipment asso- 
ciated with the balancer. Two cathode-ray 
tubes are housed in the upper cabinet. The 
upper screen is the unbalance indicator. 
The smaller screen gives a clearly discernible 
indication of the rotor speed, using “ Lissajou ” 
figures obtained by “beating” the 50-cycle 
mains against the impulse generated by the 
photo-electric cell G. By this device balancing 
can be done at any selected rotor speed; 
normally the best results are obtained by 
balancing the rotor at or near its maximum 
operating speed. 

Since there is no mechanical connection 
between the balancing carriage and the elec- 
trical apparatus (the only link being a beam of 
light), the electronic balancer can be designed 
with an inherently high degree of accuracy. 
Furthermore, the risk of damage or incorrect 
readings due to overload is removed. Some 
idea of the sensitivity of the apparatus can 

















DRILL. PRESS, 


falling upon a second photo-electric cell K, 
whose output current is amplified, modified 
in form, and then fed to the cathode-ray tube, 
giving the beam a vertical deflection. This 
vertical deflection, measured against a calli- 
brated graticule, indicates the vibration of the 
stylus and therefore the amount of unbalance. 

To find the position of the unbalance, 
@ knurled nut at the top of the supporting 
column is adjusted to turn the light head, 
causing the vertical line on the cathode-ray 
tube to travel along the time base and eventu- 
ally to “split”? forming a characteristic U- 
shaped figure. At this point the position of 
unbalance, measured in degrees from a pre- 
determined reference point on the rotor peri- 
phery, can be read off on a graduated dial 
below the knurled nut. 

A special drill is then used to remove metal 
from the rotor, corresponding to the amount 
of unbalance at the place indicated. The gyro- 
scope unit is then replaced in the carriage in 
the reverse position and the foregoing operations 
are repeated to bring the other end of the 
rotor into balance. 

Our second illustration shows the drill press 
which is available for use with the balancer, 
and has been designed to give a calibrated 
movement of small magnitude and an indica- 





tion of the depth of the hole drilled. The 
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AND ELECTRONIC UNIT 


be obtained from the manufacturers’ claim 
that gyroscope rotors weighing 170 grammes 
are regularly balanced in their own works, 
with a residual unbalance of less than 0-25 
cm.-mg. Balancing to this order of accuracy 
makes no demands upon the skill of the operator 
whose task is reduced to the simple processes 
of running the rotor to the correct speed and 
then rotating a single knob until the charac- 
teristic figure is obtained. All the required 
data are then supplied by the apparatus, and, 
when unbalance is corrected by drilling, the use 
of the special drill press described above ensures 
accuracy with speed and ease of operation. 

In the particular application described above, 
the base ring, complete with leaf springs and 
carriage, can be removed and replaced by other 
rings, each designed to hold a particular type 
of gyroscope rotor. By the simple process of 
changing a fixture the apparatus can therefore 
be made to cater for any range of rotors, both 
air and electrically driven. 

More generally, the Reid and Sigrist elec- 
tronic balancer can be adapted for static- 
dynamic balancing. The process remains 
basically the same as for left-right balancing, 
except that the balancing head accommodates 
the rotor horizontally and the vibrations are 
measured by light heads at each end of the 
rotor, both ends being left free to vibrate. 
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Dust Collector 
Power 


ECENTLY anexample of the ‘‘Aerotec”’ type 
of dust collector made by Prat-Daniel (Stan- 
more), Ltd., Dalston Gardens, Stanmore, 
Middlesex, and briefly described in our issue of 
March 8th, 1946, was installed and tested 
at the power station of the Peterborough Cor- 
poration. The following information about this 
plant has been supplied to us by the makers. 


PETERBOROUGH INSTALLATION 

The three main boiler units at the station are 
pulverised coal fired, the flue gases being 
evacuated through 
steel chimneys 
approximately 150ft 
high. Difficulties had 
been experienced for 
some time by the 
dust emitted by these 
chimneys. As the 
dust to be removed 
is of the usual small 
size emitted by pul- 
verised coal-fired 
boilers, it was decided 
to install the most 
efficient of the types 
of mechanical dust 
precipitator made by 
the firm; that is, a 
duplex collector, 
with a primary 
collector consisting of 
a large number of 6in 
diameter “‘ Aerotec ”’ 
tubes or cyclones and 
a secondary collector 
with 2in diameter 
cyclones. The design 
of both types of 
small-bore cyclones 
is the same and is 
indicated in Fig. 1, 
whilst in Fig. 2 is 
reproduced an 
arrangement draw- 
ing of the plant for 
No. 3 boiler at 
Peterborough. 

In the primary 


collector, containing 
204 cyclones of 6in 


diameter, practically 
all the heavier dust 
and a part of the 
smaller particles are 
separated from the 
gas. In pulverised 
coal-fired boilers the 
dust content of gas 
leaving the primary 
collector may still be 
as much as 20 per 
cent of the original 
quantity. This 
“| “THE ENGINEER” @ amount is too great 
and to remove it the 
firm, realising that 
the original whirl 
created in the 
cyclone continues in the long outlet tube, found 
that at its top the dust was concentrated in an 
annular space, which could be skimmed off 
easily by the addition of a short nipple (Fig. 1). 
This nipple is of a slightly smaller bore than 
the outlet tube, so that the dust, with a small 
part of the gas, can be drawn through the gap 
between the two and taken to the secondary 
collector. Most of the gas flows through the 
nipple directly to a large primary induced 
draught fan, also made by Prat-Daniel, Ltd. 
To force part of the gas to flow through the 
secondary collecior a separate small fan has to 
be used to overcome the additional resistance of 
the small-bore cyclones. At Peterborough this 
secondary or booster fan discharges into the 
inlet box of the primary fan; but could, of 





















































FIG. 1—DIAGRAM OF 
PRIMARY CYCLONE TUBE 


at Peterborough 
Station 


course, discharge directly into the chimney. 
The secondary collector contains 420 cyclones 
of 2in diameter. 





An extension of this installation to boilers 
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collector outlet—that is, of the dust not caught 
by the collector—showed :— 


Per cent. 
Below’ 60 microns... ... ... ... «. .-- 100 
ME IIIS, cs cna. ese: ccd) een Oe 
scan cap. cen ase, ave? MPS 
BURT Ic. cca’ cee can | cca ees OD 
een me te ee, 
Below 5 microns... ) 85°8 


The conclusions of the test report state 
that the performance of the collector is 
well above the guaranteed performances 
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FiG. 2—ARRANGEMENT 


1 and 2 is now in preparation. The gases of all 
three boilers will be evacuated through one 
chimney, but each boiler will have its own 
collector, primary and secondary fan. Dust 
collected in the hoppers is removed by a water 
sluicing system, designed and supplied by the 
station engineers. The dust is washed away 
over a distance of several hundred yards to low- 
lying land. 
Erriciency TEsTs 


The installation on No. 3 boiler was tested 
recently, the method being generally that 
recommended in B.S.8S. No. 893: 1940. 
Twenty-four gas samples, each of 3 cubic feet, 
were drawn from each duct from positions 
equally spaced vertically and _ horizontally 
across the duct, making a total of 72 cubic feet 
sampled from each duct during each test. 
Samples were taken simultaneously from the 
inlet and outlet ducts and care was taken to 
ensure that the gas velocity in the sampling 
nozzles was equal to the gas velocity along the 
ducts for all tests. To develop a satisfactory 
testing technique a number of preliminary tests 
were carried out and it was found that the 
overall efficiency, when operating under design 
conditions, was between 90 and 94 per cent. 

An official test was run, producing the follow- 
ing results, which have later been substantially 
confirmed by tests made by an independent 
authority :-— 

Evaporation of boiler (steady) ... 
CO, at collector inlet (steady) ... 
Gas temperature at collector inle 
Weight of dust sample, inlet : 
Weight of dust sample, outlet 
Inlet dust burdens ie 


95,000 lb per hour 

134 per cent 

420 deg. Fah. 

12-7117 grammes 

1-1016 grammes 

2-720 ins per 
cubic foot 

0-235 grains per 
cubic foot 

91-33 per cent 


Outlet dust burdens 


Overall collector efficiency ... ... 
A sieving test of the dust at the inlet produced 
the following results :— 


Per cent. 
Through 40 1.M.M. (under 317-5 microns) 99-038 
Through 601.M.M. (under 211 microns) 92-782 
Through 801.M.M. (under 160 microns) 87-146 
Through 100 I.M.M. (under 127 microns) 85-808 
Through 150 1.M.M, (under 83-8 microns) ... 82-730 
Through 200 I.M.M. (under 63-5 microns) ... 75*128 








Whereas @ microscope test on the dust at the 
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OF DusT COLLECTOR 


and that the efficiency of collection of 
the material over 20 microns is very high 
indeed, 








Port of Casablanca 





CASABLANCA, the great port of Morocco, has 
earned by its volume of traffic seventh 
place among French ports. The develop- 
ment of Morocco’s economic possibilities are 
likely to increase the port’s importance. Since 
1919 the port has been made more accessible to 
maritime traffic. It was at first considered 
impossible to make the port accessible in all 
weathers. However, in 1912 the decision was 
taken, and the open sea, which made com- 
munication with the land impossible for several 
weeks in the year, gradually gave way to a big 
harbour of 100 hectares of calm water, which, 
before the war, was used by over 2000 large 
vessels annually. The construction of the Delure 
jetty presented considerable difficulties, caused 
by the constant swell and the frequent storms. It 
was necessary several times to repair damage 
to the work in progress caused by the sea. Where 
the foundations were more than 9 m below water 
level it was impossible to use low-density quarry 
blocks, and blocks of concrete weighing 45 tons 
had to be used. At a level of 9 m it was possible 
to use natural blocks, which reduced expenses 
by about 60 per cent. In spite of this appre- 
ciable economy, the 86-m long jetty, completed 
in 1939, cost 100,000 francs a metre. In 1927 
work on a second jetty was begun. Since it was 
less exposed, it was possible to construct the 
whole length of 1545m in natural blocks. 
Between the Delure jetty and this transverse 
jetty the entry was almost 250m wide. Other 
important constructions were then under- 
taken, including a large commercial wharf, 
220m wide. A wharf was also built on 
the transverse jetty to serve as a coal 
and phosphate store; 1800 tons could be 
loaded in an hour. Finally, within the port a 
small fishing port was laid out, which has 
gradually increased in importance. 
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Launch of the 


‘* Nova Scotia ”’ 





N Friday, November 8th, an interesting 

launch took place from the Walker Naval 
Yard of Vickers-Armstrongs, Ltd., Newcastle- 
upon-Tyne, when the “ Nova Scotia,”’ the first of 
two vessels designed for the service of the 
Furness, Withy and Co., Ltd., line between 
Liverpool, Newfoundland, Halifax and Boston, 
safely took the water. Her sister ship, the 
‘* Newfoundland,” is well advanced in construc- 
tion, and it is hoped that she will be launched 
next spring. These new ships will replace the 
earlier ships of the same name, built by Vickers, 
Ltd., in 1925 and 1926 to carry on the service 
founded by the Johnston Warren Lines, Ltd., 
in 1885. The new liners are designed in accord- 
ance with Ministry of Transport require- 
ments and Lloyd’s Register of Shipping highest 
classification for passenger ships. 

The “Nova Scotia” is a three-deck ship, 
with a long bridge and boat deck, forecastle and 
poop deck house, with a cruiser stern and raked 
plate stem. The following are the principal 
dimensions and particulars :— 


Hull Dimensions 


Length Seaeiceeh ga 415ft 
Breadth moulde --- 61ft 
Depth moulded to upper deck 34ft 9in 
Loaded draught ... j . 25ft 6in 
Deadweight carrying capacity -.- 6,400 tons 
7,500 tons 


Approximate gross ee 
Bale capacity ‘ ‘ 
Insulated cargo ca’ acity 
Service speed, loaded . 


221,500 cubic feet 
51,580 cubic feet 
15 knots 


Accommodation 


First-class passengers ... ... ... 72 
Third-class passengers... ... ... 80 


Propelling Machinery 

Type: Single-screw, single-reduction Parsons geared 
turbines 

Designed output ...  ... 
Propeller revolutions ... 
Number of water-tube boilers 
Pressure at superheater outlet ... 
Final steam temperature 
Electric generating plant 


100 r.p.m. 

Three Yarrow 

450 lb per sq. inch 

750 dey. Fah. 

Two 550-kW Allen 
turbo-generators 


The cargo is carried in four holds and the 
upper and lower ’tween decks, No. 2 upper and 
Nos. 2 and 3 lower ‘tween decks are insulated 
for the carriage of refrigerated cargo. Two 
J. and E. Hall CO, machines of the horizontal 
type, with condensers and evaporators, are 
installed, driven by 80 b.h.p. variable-speed 
motors. The whole of the insulation work was 
supplied and fitted by the Mersey Insulation 
Company, Ltd. About 1114 tons of fuel oil 
will be carried in three wing deep tanks on each 
side of the ship. The double bottom tanks are 
conveniently arranged for the carriage of water 
ballast, fresh water, feed water and distilled 
water. 


Pusiic Rooms 


The whole of the bridge deck, with the 
exception of the machinery casing, is reserved 
for the first-class entrance, lounge, smoking- 
room, state-rooms and promenade. The forward 
entrance is fitted with a bureau, and serves as an 
embarkation hall, giving access to all parts of 
the accommodation. The stairway leads down 
to the second deck, where the first-class dining 
saloon is situated. It is designed for the accom- 
modation of 96 persons. The contractors for 
the first-class public rooms are Hampton and 
Sons, Ltd., of London. 

The third-class dining saloon is arranged 
amidships on the port side of the second deck 
and is designed to seat 76 persons. The after 
end of the second deck accommodation is com- 
pleted by the lounge and smoking-room on 
the port and starboard sides respectively, and 
is separated by a neatly panelled and decorated 
vestibule and entrance. The decorations and 
furnishings for the third-class public rooms and 
the de luxe suite are being supplied and fitted 


to designs prepared by A. McInnes, Gardner 
and Partners, Ltd., of Glasgow. 

The first-class state-rooms are arranged on 
the promenade and the upper decks, those on 
the promenade deck consisting of single and 
two-berth rooms, with one de luxe suite adjoin- 
ing the main entrance. The two and four-berth 
cabins for third-class passengers are arranged 
on the upper and second decks, each with direct 
light from the ship’s side. 

All the passenger rooms throughout the ship 
are complete with wash basins, with hot and 
cold running water, and with mirror and toilet 
accessories. Controllable ventilation and heat- 
ing is fitted, with bed-head lights, service call 
buttons, and every fitting possible for the con- 
venience and comfort of the occupiers. The 
upholstery and furnishings throughout the first 














LAUNCH OF THE ** NOVA SCOTIA”’ 


and third-class state-rooms and cabins, the 
officers’, engineers’, and crews’ quarters and the 
alleyways and passages are being supplied by 
C. W. Burnes, Ltd., of London. 

Elaborate and generous treatment has been 
given to the accommodation for the officers, 
engineers and crew. This accommodation 
has throughout been maintained at an un- 
usually high standard. 


PROPELLING MACHINERY 


Brief particulars of the main and auxiliary 
propelling machinery are given in the above 
table. The machinery is being designed and 
constructed at the Barrow yard of Vickers- 
Armstrongs, Ltd., and consists of a set of 
Parsons geared turbines driving a single screw 
through single-reduction gearing. The turbines 
comprise one high-pressure turbine, which is 
double geared, and one intermediate and one 
low-pressure turbine, which are single geared. 
The turbine units work in series, and drive the 
main gear wheel through separate pinions. 
With a normal ahead power of 6000 s.h.p. and 
the propeller shaft running at a speed of 100 
r.p.m., power is furnished for a loaded service 
speed of 15 knots. The astern turbines consist 
of one high-pressure and one low-pressure 


power of about 66 per cent of the ahead power. 
The manganese bronze propeller is of uniform 
pitch, having blades cast solid with the boss. 
It has a diameter of 18ft. 

The main condenser is of the regenerative 
pattern and it has a total cooling surface of 
6500 square feet, and is designed to maintain a 
vacuum of 28-8in of mercury, with a 30in 
barometer, and a sea water temperature of 
65 deg. Fah. 

Steam is supplied from three Yarrow water- 
tube boilers, of the single-flow type, with a 
superheater and air heaters. The boilers are 
being built at Barrow to designs and drawings 
supplied by Yarrow and Co., Ltd., of Scotstoun, 
Glasgow. The boilers are built to burn oil fuel 
only, under a forced draught closed-duct 
system, with an open stokehold. Air for com- 
bustion is supplied by three Howden fans, 
which are electrically driven. The superheater 
is of the ‘‘ Melesco”’ pattern, and the working 
pressure at the superheater outlet is 450 Ib per 
square inch, with a final steam temperature of 
750 deg. Fah. Two boilers when working at 
their full rating have sufficient capacity to 
supply all the steam needed for an output of 
6000 s.h.p. 

The oil fuel installation is of the Howden 
Wallsend type, and two sets of pressure burning 
plant are supplied, one of which is a standby 
set. 


For supplying the necessary power and light, 
two geared turbine-driven electric generators, 
each of 550-kW normal output, are available. 
They were designed and built by W. H. Allen, 
Sons and Co., Ltd., of Bedford. Each set has 
a two-hour overload capacity of 25 per cent. 


Deck AUXILIARIES 


Short reference may be made to the main 
items of the deck and auxiliary machinery. For 
handling cargo, three derricks are provided for 
Nos. 1 and 4 holds, while four derricks 
serve Nos. 2 and 3 holds. No. 2 hold 
also has a 25-ton derrick for heavy lifts. 
All the other derricks have a lifting capacity 
of 6 tons. 

The life-saving equipment includes the pro- 
vision of four 28ft and two 26ft steel lifeboats, 
five of which are fitted with Fleming hand- 
operated propelling gear while the remaining 
boat is oil engine driven. The total lifeboat 
capacity is 320, and all the boats are carried 
in Melin-MacLachlan gravity type davits. 

In addition to the normal fire-fighting equip- 
ment, Mather and Platt, Ltd., of Manchester, 
supplying a complete Grinell automatic 
sprinkler system, which is divided into eight 
sections, each having a separate control. An 
indicator panel and an alarm bell are fitted in 
the chart house. 

For heating and ventilation throughout the 
ship in the passenger and crew public rooms 
and accommodation, an elaborate system of 
** Thermotank ” mechanical heating and venti- 
lating is provided. Local control is effected by 
means of standard type punkah louvres, except 
in the first-class state-rooms and the de luxe 
suite, where “‘ Thermoreg”’ drum pattern control 
is fitted, and in the public rooms where the 
** Thermotank ” air distributors are controlled 
by temperature-regulating valves. For the 
cargo holds ventilation is effected by a 
number of Gibbs patented downcast and ex- 
tractor ventilators, with electrically driven 
exhaust fans. 

For cargo handling in connection with the 
derricks already referred to, ten 3-ton and two 
5-ton electrically driven worm geared winches, 
by Clarke, Chapman and Co., Ltd., of Gates- 
head, are provided. The same firm has supplied 
the anchor windlass. The steering gear is of 
the electro-hydraulic type, working on the 
Hele-Shaw-Martineau principle. This gear is 
telemotor controlled from the bridge, and alter- 
native controls on the poop and at the gear 
itself are arranged for. The sanitary fittings 
throughout the ship are designed in accordance 
with the most modern practice, and were 
supplied by Shanks and Co., Ltd., of Barrhead. 
The sewage disposal apparatus is of the Mono- 
flow type, and was supplied by J. Stone and Co., 
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turbine, working in series, giving a total astern 
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LEADERS 


WiTH distressing frequency, we read 
that in some industrial dispute the workers 
have taken the law into their own hands 
and have gone on strike, against the advice 
of their leaders, and this action naturally raises 
the question as to the reason for these 
leaders having lost their grip on their so- 
called followers. Doubtless, there are faults 
on both sides, but our immediate concern 
is with those who should be able so to guide 
the destinies of the rank and file as to ensure 
the best conditions when all circumstances 
are taken into consideration. If it be true, 
as Paris affirmed, many years ago, that 
“it is an instinct in our nature to follow 
the tract pointed out by a few leaders,” 
and that “it is always easier to follow the 
opinions of others, than to reason and judge 
for ourselves,” a very grave responsibility 


rests on the few whose object is to influence 


@ man assuming the réle of leader and yet 
outrageously abusing the position was to 
be found in Hitler, who ruthlessly removed 
those who stood in his way and it is sug- 
gested that dictatorship is essentially alien to 
true leadership. The very name, leader, 
implies something that is gentle rather than 
bullying, convincing rather than commanding, 
and sometimes when we read of a man 
being a “born leader,’ we find ourselves 
wondering whether the statement would 
not have been more truthful if it had been 
claimed that he was a born commander, 
for here lies the distinction that has perhaps 
been lost sight of by many. When the 
ancient Romans were in a tight corner 
and exclaimed Nil desperandum Teucro 
duce et auspice Teucro, they had the inspira- 
tion that a successful leader must also be 
an omen giver, one who could intelligently 
anticipate what lay ahead and act accord- 
ingly, thus imparting confidence and a 
readiness to follow through thick and thin, 
through fire and water. 
Perhaps no better example can be cited 
of a truly great leader than Moses, who 
led a recalcitrant people through the wilder- 
ness to the promised land, but he graduated 
in the hard school of experience, being for 
forty long years a shepherd, and it is sug- 
gestive that the eastern shepherd never 
drives the flock, but always walks in front, 
being followed because he has implanted 
a spirit of complete trust. Food for thought 
also is to be found in the record that ‘‘ the 
man. Moses was very meek, above all the 
men which were upon the face of the earth,” 
and we may therefore enquire whether in 
these modern days we may not be losing 
sight of some of those qualities that are 
so essential to true greatness. Incidentally 
it might be mentioned that King David 
had also been a shepherd. Are we in danger 
of falling into the state depicted nearly 
two hundred years ago by a certain James 
Beattie, and being misled “by the glare 
of false science betray’d, that leads to 
bewilder, and dazzles to blind’? It is 
probable that in many cases now-a-days 
the leadership is bewildering, with the 
result that the spirit of confidence dis- 
appears. Surely it is an essential of good 
leadership that the leader himself has a 
very definite goal ahead which he feels 
can be legitimately attained, but then he 
must also be able so livingly to present the 
picture that all can understand his outlook 
and eventually have the same object in 
view. This country was led to victory 
largely because our leader took everyone 
into his confidence, made no false promises, 
but rather indicated a difficult, but not 
impossible, path and clearly demonstrated 
that he himself was prepared to undergo 
any hardship and would not expect anyone 
to do what he himself would shirk. 
Some of our greatest military leaders 
have been those who were prepared to 
have personal dealings with their troops, 
to learn personally what were their thoughts 
and aspirations, and gently to guide them 
into the right channels. In their very make- 
up they had something of that meekness 
to which we have already alluded. In the 
industrial sphere in days of yore the chief 
made it his business personally to know 
each of his little band, and to foster the 


‘limited space available. 


his business and direct the organisation by 
leading rather than by coercion. It is recognis. 
ed that this close relationship is no longer 
possible, but it is considered that far more 
could be done to develop the corporate spirit, 
and to promote mutual understanding be- 
tween all ranks. This desideratum can 
only be obtained if the managing director 
makes it his business for all the manage- 
ment to appreciate and enter into all his 
moves and understandingly to carry out 
his wishes, while the managers on their 
part will ensure the existence of similar 
relations between themselves and _ their 
subordinates. Subversive influences will 
be more readily detected in such an atmos- 
phere, and will be nipped in the bud before 
they assume dangerous proportions. The 


aloofness, indeed, he will see that he is 
approachable, and is prepared sympathe- 
tically to consider anything that is brought 
to his notice and which might otherwise 
develop into a _ grievance. Along such 
lines is to be found the course of true 
leadership. 


Cleanliness in the Engineering Workshop 

NoT so many years ago in many workshops 
dirt and untidiness were considered a normal 
accompaniment to production, and dirty, 
chip and grease-covered, floors with parts 
crammed into every possible place were 
accepted as an unavoidable condition. How 
many engineers (and reasonably young ones 
at that) remember the difficulties they experi- 
enced in an attempt to remain even present- 
able after working a few hours in such shops ? 
The considerably improved working con- 
ditions now existing in modern engineering 
workshops are the consequence of the in- 
creased amount of attention which has been 
paid to the maintenance of cleanliness during 
the past decade or so. But the change has 
been so gradual that it has passed almost 
unnoticed, nor has it received that appre- 
ciation which it richly deserves, notwith- 
standing the benefits it has conferred on 
both employer and employee. Although 
legislation decrees that certain measures 
must be taken for the safety and health of 
the workers, many well-run establishments 
have far exceeded the letter of the law. 
They have been rewarded by finding that 
improvements originally carried out with the 
limited object of making the shops pleasanter 
places in which to work have also resulted in 
reduced aceident and sickness rates, and 
not seldom in increased output per man. 
Are we right in blaming Yorkshire for the 
saying, ‘‘ Where there’s muck, there’s 
money ?”’ In one sense, of course, that 
saying remains as true to-day as when it was 
originated. But within a works dirt and 
confusion can no longer be regarded as 
the inevitable accompaniment of hard 
work. It is not unusual for a firm in 
which dirty conditions prevail to argue that 
its particular class of production is insepar- 
able from dirt. But, when comparison is 
made with the shops of more progressive 
firms of a similar type, little justification is 
usually found for such statements. In many 
older works it must be admitted the neces- 
sary changes may prove expensive and diffi- 
cult, particularly where there is only very 
Nevertheless, it is 
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ments are outstanding examples of what can 
be done by the proper use of those many aids 
now available, such as dust and fume 
exhausters, patent floor cleaning com- 
pounds, scientific component storage, vacuum 
cleaners, modern lighting, &c. At the 
present time, when efforts are being made 
to attract recruits to engineering trades, 
managements, we think, need to pay 
even greater attention than usual to 
cleanliness in order to make their workshops 
as attractive as those in industries where 
clean conditions are more easily maintained. 
For, on the human side, there is little doubt 
that the failure of the foundry trades, coal- 
mining and certain others to attract sufficient 
labour is rooted in distaste for the atmosphere 
of the works and the dirty uncomfortable 
conditions. 

But quite apart from its attractiveness to 
labour and its beneficial effects on accident 
and sickness rates, a clean and tidy workshop 
has everything in its favour productively. 
Easy access to all parts permits considerable 
saving in time by the design, planning, pro- 
gress and inspection staffs and other depart- 
ments associated with production. The 
routing of work and components is simplified 
and a planning or progress man can readily 
find and identify parts at short notice. A 
natural advantage of a clean and tidy machine 
line is that drawings and time cards asso- 
ciated with the components being produced 
are readlily available in a condition in which 
they can be deciphered without recourse to 
the originals kept elsewhere. Central and 
patrol inspection is considerably eased, and 
the time otherwise lost in searching for, and 
cleaning, parts prior to examination is 
reduced to a minimum. This time saved 
in inspection has a definite economic aspect, 
particularly where large numbers of com- 
ponents are being produced at high speeds, 
and errors are being duplicated at a propor- 
tionate rate. There is no doubt that, although 
improved conditions can be costly to intro- 
duce, the reduction or elimination of dirt 
can often pay good dividends to both 
employer and employee in the engineering 
industry. 








Obituary 


SIR NOEL MACKLIN 


THE death of Sir Noel Macklin, Director of 
Small Craft Disposals, Admiralty and chair- 
man and managing director of Fairmile 
Marine, Ltd., which took place suddenly on 
Sunday, November 10th, will be widely 
regretted. Albert Noel Campbell Macklin 
was the son of the late Charles Campbell 
Macklin, a barrister. He was educated at 
Eton and after spending some time in track 
racing at Brooklands, horse-racing and ice 
hockey, both in this country and abroad, he 
served in France in the first European war. 
He was a Captain in the Royal Horse 
Artillery, and was invalided home in 1916, 
afterwards becoming a Lieutenant in the 
Royal Naval Reserve. He then interested 
himself in motor-car work, and was closely 
connected with the “Invicta” car until 
1933, when he was again interested in the 
production of the “‘ Railton” car. Early in 
1938 Sir Noel conceived the idea of the 
quick mass production of small naval vessels, 
such as might well be used for hunting sub- 





Company, Ltd., developing his prototype 
ship into an all-round small patrol ship, 
which served equally well for convoy duties, 
mine-laying and sweeping, and troop trans- 
porting services. On the outbreak of war 
the Admiralty took over the organisation 
created by Sir Noel, which by that. time 
had grown greatly in size. In the busiest 
time of his firm up to thirty small craft 
were finished and passed their Admiralty 
trials each month. Prefabricated parts of 
hulls were delivered to small shipyards and 
yacht-builders all over the country and 


shipped abroad for construction. Plans were 
also completed for the building of similar 
small ships in Canada. Towards the end of 


the war Sir Noel received his Knight- 
hood. He was asked by the Admiralty to 
become Director of Small Craft Disposals, a 
work*he accomplished with great success. 
Towards the end of the Coalition Govern- 
ment he also interested himself in the con- 
struction of concrete houses. Sir Noel was 
a gifted man, of great personal charm, and 
his death will be widely regretted by a large 





circle of friends. 








Letters to 


REMUNERATION OF ENGINEERS 


Srr,—I fear I cannot resist the temptation 
to comment upon Mr. Clare’s recent letter. 

I am unable to agree with his remark that 
the A.E.S.D. rates have become a maximum. 
If he will study the vacancy lists circulated by 
the Draughtsman’s Association, he will see 
that all the better established firms are offering 
salaries well above the A.E.S.D. minimum 
(some up to £500). 

In the letter by “‘ G.I. Mech. E.,” it was not 
suggested that the professional institutions 
should enforce registration of engineers. In 
1938, the Engineers’ Guild was founded for this 
purpose and also to try and improve the status 
of engineers. No doubt Mr. Clare will agree that 
this Guild would not have been established if 
the engineering profession was quite as remark- 
able as he would like us to believe. The 
Engineers’ Guild was founded by important 
members of the engineering profession, and with 
the object of co-operating with professional 
institutions as far as possible. 

During my eleven years’ engineering experi- 
ence, I have been engaged by three industrial 
concerns and also the Civil Service. With this 
varied experience, I have discovered such people 
as toy salesmen, carpet salesmen, an ex- 
policeman, an architect’s assistant, and an 
experimental mechanic holding appointments 
which ought to have been held only by qualified 
engineers. That explains the plea for registra- 
tion; it is doubtful whether any other pro- 
fession would allow the state of affairs which I 
have briefly outlined. 

With regard to low salaries, it is well known 
that Graduates of Universities are only too glad 
to accept jobs at from £250 to £350 a year, 
because in many cases at the age of 21 they 
still have no practical experience (i.e., have had 
no apprenticeship). 
Mr. Clare appears to reject nearly all my 
suggestions for improving engineering as a 
career, but he seems to agree that it should 
attract ex-Public and Secondary School students. 
Well educated young men require something 
more than a promise of opportunities. When one 
has qualified as an engineer, it is not very 
encouraging to find that one is competing with 
an ex-carpet salesman for an assistant engineers 
post ! 

TECHNOCRAT. 
Hants, November 4th. 


Srr,—Your correspondent, Mr. Leigh-Pearce, 
urges engineers to join the Association of 
Scientific Workers, and those who remain out- 
side this blessed fold he accuses of “lack of a 
sense of social responsibility.” 

The Association may have two aims, but it is 
obvious that its primary object is “‘ to promote 





marines. He set up the Fairmile Marine 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





the sole object of all trades unions. The second 
object, ‘‘to secure the wider application of 
science...” savours of a sop to those who 
might be repelled by the selfishness of the 
primary object. 

The mere fact that the Association is affiliated 
to the T.U.C. must repel numerous professional 
men to whom the political activities of this 
body are repugnant and to whom the “ closed 
shop ” is the negation of freedom. 

E. B. PARKER. 

Little Sutton, Wirral, Cheshire, 

November 9th. 


Smm,—The correspondence which appeared in 
your issue dated November 8th, in connection 
with the question of the remuneration of engi- 
neers, makes sad reading indeed. 

Now, at last, we have achieved it—the 
organised union of scientific and professional 
men (duly registered, affiliated, &c.). 

Your correspondents, C. Gelder and E. H. 
Leigh-Pierce, forget, as well as “ G.I. Mech. E.,” 
that the basis of all remuneration and rewards 
is based on knowledge and learning. 

Such knowledge and learning is being dis- 
pensed both in the workshop and elementary 
school, as well as in the oldest university. 
While such elementary learning is imparted to 
everybody by order of the State, in the higher 
stages it is entirely voluntary, following the 
ability of the student. 

The universities and the examinations of the 
professional institutions are created for this 
purpose (the imparting of learning and know- 
ledge) only; not for the sake of monetary 
rewards, sinecures, &c. 

The young engineer must endeavour to learn 
how and why things are done; the examination 
simply guarantees a definite minimum standard 
of learning so acquired. 

It is therefore obvious that such standards 
can only be obtained by individual efforts and 
ability, and the rewards will follow such 
ability, &c. 

The engineering profession is the youngest 
of the professions, and has not yet attained 
the clear distinctions between the differently 
qualified persons as they, say, exist in the legal 
profession. ; 

Nobody doubts Mr. C. Gelder’s statement 
that a draughtsman may be a better “ engi- 
neer” than a “lettered engineer,” but he 
would still be one rank lower. 

The most gifted solicitor is still not a barrister, 
and if he feels able to go to the bar, he can do so. 

But if this ‘‘ draughtsman ”’ is such an able 
engineer, why not attain the next step and 
become a member of an engineering institution ? 

Mr. Gelder tends to forget that very many 
able and successful engineers suffer all their 





and protect the . ... interests of its members ’”— 


lives from the lack of this knowledge, and many 
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other gifts which are attained by a university 
education. If a man is unable to express him- 
self freely or to guide other human beings with 
tact and firmness, he is obviously unable to 
attain higher positions. 

I have met many excellent engineers who 
suffered from these disabilities, and in the 
leadership of industry one finds, therefore, more 
frequently chartered accountants or lawyers 
than engineers. The same applies to the 
political services (I think I heard once that 
there are about 150 lawyers in the House of 
Commons, but I do not think that we find there 
more than a dozen engineers !). 

And with all due respect to the legal profes- 
sion, nobody would deny that the engineer plays 
a greater réle in the life of the nation than the 
lawyer. 

Until such a time when not everybody will be 
allowed to describe himself as an ‘‘ engineer,” 
our profession will suffer from the interference 
of outsiders, for whatever reasons, personal and 
political; nor shall we attain the status we 
desire. 

FREDERICK J. G. Haut. 

London, W.1, November 9th. 





CONDENSING BY COMPRESSION 


Srm,—I have followed with interest the 
correspondence which has arisen over my 
articles on “‘ Condensing by Compression,” but 
am disappointed that no one has really got down 
to the root of the problem, and I would like to 
define the issues so that attention can be 
directed to them. 

The saving in fuel obtained by this method 
has nothing to do with the prime mover, whose 
efficiency is unaffected. It is entirely an 
evaporative matter. Less fuel is needed to 
produce steam at working pressure because a 
large return of heat is made in the feed without 
an appreciable expenditure of energy in the 
process. The test figure of 31 per cent that I 
gave is an overall one, being expressed in pounds 
of coal per electrical horsepower at bus-bars, and 
therefore the return of heat is rather greater 
than represented by this figure. The power 
required to compress the steam and return it to 
the boiler as feed is, in fact, only about 1 per 
cent of the total output of the engine. 

On the other hand, it can be demonstrated 
that pure steam generated from distilled water 
under laboratory conditions having the same 
temperature and wetness as in the test referred 
to would require so much energy for its com- 
pression as to make the system impracticable. 

What is the explanation ? On the face of it, 
one might say that the kind of steam issuing 
from the exhaust was different to that generated 
from distilled water, and that under the con- 
ditions of operation it was a far better working 
medium, in so far as it permitted of a large heat 
return to the boiler. 

It so happens that the system described in the 
article has included in the various experimental 
plants operated a reciprocating steam engine, 
and therefore the exhaust steam has been con- 
taminated with lubricating oil, besides faint 
traces of boiler solids, air or other permanent 
gases originating from the steam generator. 
The oil separator removes the bulk of the 
impurities, but it is inevitable that a trace gets 
through. Circumstances point to the presence 
of oil as the cause of the collapse of the wet 
exhaust steam before the advancing pump 
piston, and colour is lent to it by the claim of 
the inventor to far higher economy than that 
cited. These results have, however, been given 
at light loads, in which case with oil feed con- 
stant to the engine, there would be a higher 
percentage of oil in the exhaust steam. Again, 
we have that mysterious cause of damage to 
locomotives attributed to ‘‘ water in cylinders,” 
whereby covers and piston heads are broken, 
crosshead cotters sheared, and rods bent, usually 





occurring at quite low speed and seemingly out 
of all proportion to the forces involved. After 
such accidents the most careful of drivers are 
sometimes ‘carpeted’? and charged with 
‘** mismanagement of engine ’”’ by carrying too 
high a water level, too sudden opening of regu- 
lator, omitting to open drain cocks, &c. One 
feels that their denials ring true, and yet water 
undoubtedly caused the damage and they must 
take the blame for it. If in these cases the 
exhaust steam formed a cushion during the 
compression stage, the pressure rise should be 
steeper with water in the cylinder according to 
the quantity, but the time element would be 
present, so that the forces would be more in the 
nature of a squeeze, thereby causing the driving 
wheels to slide and the water relief valve on the 
cover to operate. After nearly fifty years 
amongst locomotives, I have yet to see one of 
these relief valves open under hydraulic pres- 
sure, and think that they could well be abol- 
ished without harm and so save their first cost 
and maintenance. Have we not at long last 
the explanation of the mystery, namely, that 
under certain conditions of wetness and oiliness 
the exhaust steam collapses and fails to form a 
cushion, so that the piston driving the water 
before it is brought to a sudden halt if the water 
is enough to fill the compression space. The 
element of time is lacking, with the consequence 
that the energy stored in the revolving wheels, 
rods and reciprocating parts deals a hammer 
blow on the cylinders, which cripples the engine. 

It is possible that if the plant included a 
turbine instead of a reciprocating engine, the 
compression system would fail to operate or 
absorb an inordinate amount of power, and so 
make it impracticable, owing to the greater 
purity of the exhaust steam. This could, how- 
ever, be overcome by adding a trace of oil to the 
exhaust before compression, but, better still, 
the chemist could no doubt find a harmless 
colloid which would produce equally good, if 
not better, results, and so permit the use of a 
conditioned steam. 

Should the above theory prove to be correct, 
we are presented with the following interest- 
ing proposition in the case of a power plant, 
namely, to expand steam in a high-pressure 
turbine to, say, 20 lb per square inch absolute, 
abstract a part of the latent heat from its 
exhaust, compress the wet conditioned steam 
and return it to the boiler as feed at the tem- 
perature corresponding to that of the steam at 
exhaust. With, say, 60 to 70 per cent of heat 
abstracted, a corresponding quantity of pure 
steam at 14.7 lb per square inch and 212 deg. 
Fah. is available for expansion in an exhaust 
turbine to 29in vacuum in the usual way with- 
out any expenditure of fuel, unless the oppor- 
tunity is taken to superheat it. The final 
rejection of heat at the cooling tower would be 
proportionately less, 7.¢e., 60 to 70 per cent, but, 
on the other hand, the output of power would 
be partly reduced. The problem is to find 
whether on balance there is a gain in thermal 
efficiency. 

A datum other than the atmospheric line 
might prove to be the optimum, as the division 
between the primary and secondary systems 
and feed heating could be included in the latter. 

I feel that it is most important that these 
questions should be investigated and answered. 

H. Howcrorr. 

Chipstead, Surrey, November 9th. 





THE RAILWAY GAUGE 


Srr,—In your issue of September 13th there 
was an article entitled ‘‘ Parliament and the 
Rail Gauge Question.” It would be interesting 
if the writer could say how the extraordinary 
dimension 4ft 8}in was arrived at. He says 
that the Killingworth and Hetton Lines were 
4ft 8in gauge, but it is difficult to believe that 
this measurement was deliberately chosen. Is 





it not likely that in the days of the flanged 
plate-way, wheels and plates were fixed at the 
even 5ft centre to centre and that when the new 
type rails for flanged wheels came into use it 
was found that the corresponding inside 
measurement or gauge was 4ft 8}in, which thus 
became established ? It would be interesting 
to know whether there is any foundation for 
this suggestion, and if not how 4ft 84in came 
into existence. 
R. F. Cur ton, 
Liverpool, 3, November 8th. 


EXPORT OF AGRICULTURAL 
MACHINERY 


Srir,—There have recently appeared in the 
Press letters protesting against the export of 
agricultural tractors and implements—to the 
detriment of the British farming industry. 
Whilst it may be true that wheeled tractors and 
certain implements have been exported in fair 
quantities, the same cannot be said of crawler 
tractors. This company, which, incidentally, 
was still engaged on tank production twelve 
months ago, commenced building crawler 
tractors in January this year and has not so far 
exported any of its standard production models. 
Not only has its entire output gone to serve 
the needs of British agriculture, but, in addi- 
tion, despite an overwhelming volume of orders 
from abroad the export allocation proposed for 
1947 is only one-sixth of the anticipated pro- 
duction. E. 8. Mean, 

ales Manager, John Fowler and 
Co. (Leeds), Ltd. 
Leeds, November 9th. 








Imperial Preference 

In a Journal note of November 8th we 
recorded the representations recently made by 
the National Union of Manufacturers to the 
President of the Board of Trade on the subject 
of Imperial preference. In his written reply, 
Sir Stafford Cripps reassures manufacturing 
firms that these preferences will only be con- 
tracted as part of a general settlement advan- 
tageous to this country. Sir Stafford recalls the 
statement made by the Prime Minister in the 
House of Commons on December 8th last, when 
Mr. Attlee said that for our part we were ready 
to agree that the existing system of preferences 
within the British Commonwealth and the 
Empire would be contracted, provided that 
there was adequate compensation in the form 
of improvement in trading conditions between 
the Commonwealth and Empire countries and 
the rest of the world. He further stated that 
each country remained free to judge in the light 
of the offers made by all the others the extent 
of the contribution it could make, and that 
there was no question of unilateral surrender of 
preferences ; on the contrary, there must be 
adequate compensation for all parties affected. 
Finally, Mr. Attlee pointed out that the degree 
to which final objectives could be reached at the 
initial stages would only appear at the negotia- 
tions themselves, and as the result of a mutually 
advantageous settlement. Sir Stafford Cripps 
says that the Prime Minister’s statement still 
represents the policy of the Government on these 
matters. The value of preferences accorded 
and enjoyed by this country is not underrated, 
and these preferences will be contracted only as 
part of a general settlement which will be 
advantageous to this country. It is the view 
of the Government, he says, that some such 
general settlement must be sought, and, as 
stated in the joint statement appended to the 
United States proposals, the British Govern- 
ment is in full agreement on all important 
points in the proposals, and accepts them as a 
basis for international discussion. It will, in 
common with the United States Government, 
use its best endeavours to bring such dis- 
cussions to a successful conclusion, in the light 
of the views expressed by other countries. 
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The Glasgow Technical Exhibition 


No. I 


HAT is probably the largest technical 
exhibition of its kind to be held in Scot- 
land sinee before the war, was opened to-day, 
at the Kelvin Hall, Glasgow, by the Lord 
Provost, Sir Hector McNeill. In this exhibition, 
which will be open daily until Wednesday, 


industrial applications. The range of models 
shown are mostly for a linear action suitable 
for use on aircraft. at a voltage of 24 D.C.; 
they are capable of exerting thrusts from 201b 
to 1500lb. Production of actuators operating 
from mains voltages is expected to begin in 

















FiG. 1—-ACTUATOR FOR AIRCRAFT INTAKE FLAP 


November 27th, a fairly representative range 
of industrial plant and instruments is dis- 
played upon some seventy stands. Although 
many of the exhibits are familiar, a certain 
amount of new plant is to be seen for 4he first 
time. In order to give our readers a broad 
view of the type of apparatus to be seen, 














FIG. 2—PHOTOGRAPHIC COPYING MACHINE 
—MILES AIRCRAFT 


the exhibits of a number of firms have been 
selected for brief description. 


Mires Arrcrart, Lp. * 


Amongst the varied exhibits on the stand 
of Miles Aircraft, Ltd., 335, Putney Bridge 
Road, London, 8.W.15, and Reading, Berks., 
is to be seen a number of electric actuators 
which, although principally used, at present, 


CONTROL-—MILES AIRCRAFT 


the new year. A small standard-type actuator 
for aircraft air intake flap control is illustrated 
in Fig. 1. 

In these actuators a small electric motor, 
with a reversing control, drives a multi-stage, 
epicyclic gear, the final stage of which operates 
a@ screw threaded shaft at a greatly reduced 
speed. On this shaft is screwed a hollow piston, 
which is prevented from rotating but is free 
to travel longitudinally in its housing. Thus, 
when the motor is in operation, the piston is 
moved along the threaded shaft in either 
direction according to the rotation of the motor. 
This movement increases or decreases the 
length of the apparatus to operate the con- 
nected component in the desired direction. 

The length of the piston stroke and the 
degree of movement of the component to which 
it is connected, is controlled by a pre-set 
switch in the mechanism which automatically 
cuts off the current supply at the end of the 
pre-determined stroke. 

All the components, excepting the piston, 
are totally enclosed, the piston sliding in a 
dust and moisture-proof screen where it 
emerges from the body to minimise the risk 
of corrosion or internal derangement resulting 
from the entry of oil or fumes from the engine. 

Another piece of equipment displayed by 
Miles Aircraft, Ltd., is the ‘* Copycat” photo- 
graphic copying machine, which was deve- 
loped during the war, as a result of the diffi- 
culties encountered in obtaining the services 
of typists and tracers. It was found that, 
with these machines, all copying for’ both 
the general office and the drawing office 
could be accurately and speedily done by a 
few boys. Experience within its own organisa- 
tion has prompted the firm to produce the 
machines as part of its post-war output. 
Machines are being made in four sizes at 
present, with printing areas of 14in by 10in, 
18in by 14in, 32in by 22in, and 42in by 32in. 

Basically, each copying installation com- 
prises a printer or reproducing machine in 
which the .original document or negative 
and the copying paper are brought into con- 
tact with one another and exposed to a strong 
light; @ seconds timer; storage boxes for 
unexposed paper; trays for developer, fixer 
and water; a squeegee plate and a dryer. 






which is the controlling factor in the design 
of these printing units, is the necessity for 
perfect contact between the original docu- 
ment and the reflex paper. For this reason 
each of the machines is carefully designed 
and constructed to exert an evenly distributed 
pressure on the two documents in a convenient 
way, compatible with the size of the printing 
area. 

The standard model machine, illustrated in 
Fig. 2, has a printing area of 18in by 14in, 
and is intended for general office use. It 
incorporates a compensating device which 
allows books up to 4in thick at the opening 
to be copied without any additional adjust- 
ment. 

The largest machine, particularly intended 
for drawing office use, reproduces copies in 
black on white or white on black from dye- 
line or blueprints. It is lid operated and the 
contact-making pressure between the negative 
and the sensitised paper is applied by a vacuum. 
The lid is a hollow metal frame on to which is 
fixed a rubber blanket. Documents or nega- 
tives are placed on a glass platen and contact 
is made by exhausting the air between the 
blanket and the platen. A single action catch 
bar and closing handle closes the lid and seals 
the blanket to the edges of the glass platen. 
This closing action opens a valve so that a 
vacuum is effected from an exhauster box 
and is maintained by an electric pump unit. 
This principle enables good contact to be 
made between the sensitised paper and a 
document or book of any thickness placed on 
the platen with it. A light source consisting 
of five 60-W opal lamps and five 100-W 
amber lamps is controlled by a selector switch. 


GRESHAM AND CRAVEN, LTD. 


Together with its well-known range of 
water-operated air blowers, bilge ejectors, 
injectors, &c., Gresham and Craven, Ltd., 
of Salford, Manchester, is exhibiting a new 
type of compressed air-operated pump for 
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Fic. 3—LIQUID PUMP—GRESHAM 
AND CRAVEN 


liquids. This pump, known as the “ Ejecto- 
pump,” is claimed to be capable of handling 
any liquid, irrespective of its character or 
viscosity, at temperatures up to boiling 
point. In passing through the pump liquids 
are not subjected to any violent agitation and 
emerge in a continuous stream. No lubrication 
of any kind is employed in the mechanism, 
and any gritty or corrosive matter suspended 
in the liquids is said not to damage the pump. 
The operating medium is compressed air 
at a pressure of 30 Ib to 60 Ib per square 








on aircraft, are being developed for other 





The essential feature of reflex photography, 





inch, The pumps have a maximum 
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suction lift of 20ft, the maximum discharge 
head being 50ft. With high suction and dis- 
charge heads, one cubic foot of free air serves 
to pump 14 gallons of water, or up to 3 gallons 
with flooded suction and a low discharge 
head. 

Three standard sizes of pump are being made, 
l}in, 2in, and 3in, their average respective 
consumption of free air per minute being 5-5, 
9-0 and 13-5 cubic feet and their normal 
outputs 600, 1000 and 1500 gallons of water 
per hour, respectively. We understand that 
larger sizes of pumps for special requirements 
can be supplied if required. 

The operation of this design of pump can 
be readily followed with reference to the 
accompanying drawing, Fig. 3, which shows 
the pump during the suction period. During 
this period compressed air flows to the ejector 
past valve A, connected to the float rod. 
It also exerts a downward force on dia- 
‘phragm B to keep open its associated isolating 
valve C. Through this isolating valve the 
ejector removes air from the casing. Liquid 
then flows into the casing from the suction 
pipe at the bottom, and causes the float to 
move upwards until it comes into contact with 
the collar D on the float rod. As water rises 
still further, the float exerts an upward force, 
which finally overcomes the compressed air 
pressure holding down valve A. This valve 
is thereby switched over to the top seating and 
held there by compressed air pressure during 
the delivery period. 

For delivery, air supply to the ejector and dia- 
phragm B is automatically shut off by valve A, 
and compressed air.is able to enter the casing 
past the float rod and forces the liquid drawn 
in during the suction stroke out through the 
delivery pipe. This continues until the float 
reaches the collar E at the bottom of the 
float rod, when the weight of the float, unsup- 
ported by liquid, pulls valve A down again to 
its lower seating. This action admits compressed 
air to restart the ejector and open the valve 
C. Any surplus air pressure left in the casing 
is vented to atmosphere through the valve F. 

The pumps are self-priming and readily 
portable, and the whole apparatus, with its 
delivery piping, can be blown clear with the 
air pressure if necessary. For cleaning pur- 
poses the whole head assembly, together with 
the float, can be withdrawn, without breaking 
the suction or delivery pipes, to leave the empty 
shell of the displacement chamber clear and 
fully accessible. 


ALFRED HERBERT, LTD. 


The wide range of precision measuring 
equipment arranged on the stand of Alfred 
Herbert, Ltd., of Coventry, provides a com- 
prehensive outline of modern inspection prac- 


industry has become an exact science. Many 
of the gauges and the mechanical, optical 
and electrical instruments displayed have 
already been described in these columns and 
a brief reference to them will suffice. ; 

Two Hilger projectors are shown, one of 
which is of the universal type, for accurate 
and rapid checking of screw threads, form 
tools and profiles of all kinds. It combines the 
advantages of ordinary projection with the 
addition of micrometer measuring equipment 
reading to 0-000lin. The other is an inspection 
enlarger for the checking of form and dimen- 
sions of small components against enlarged 
layouts. A Hilger “‘angle Dekkor” is a 
precision optical instrument used for checking 
angular relationship of adjacent or remote 
plane surfaces, the squareness, parallelism and 
planeness of surfaces and for the alignment of 
machine tools. 

A ‘Tomlinson surface finish recorder can 
be used on external or in internal surfaces 
from jin diameter and larger to give results 
from one micro inch and coarser. 

A horizontal comparator by Cooke, Trough- 
ton and Simms, Ltd., is designed for checking 
against slip gauges, the diameter, roundness 
and parallelism of plug and ring gauges ; 
and the roundness and parallelism of external 
and internal screw thread gauges. The scale 
range of the instrument is +0-005in and 
the scale graduations 0-00005in. An optical 
dividing head made by the same firm has a 
measuring accuracy of the order of 10 seconds 
of arc. It provides for the inspection depart- 
ment a reference standard for circular division, 
and a dividing head for finish machining in 
the tool room. 

Other instruments on the stand include a 
Watts “ Microptic ’? measuring machine which 
combines the functions of slip gauges and a 
comparator; an ‘‘ Edgwick”’ thread com- 
parator; an “‘Edgwick”’’ plain comparator, 
for routine testing of work up to 6in high; 
a range of Smith’s precision comparators 
for the rapid inspection of mass-produced 
components ; spirit levels ; and the ‘‘ Binomag,” 
a compact binocular magnifier designed for 
low power inspection of fine work or such things 
as the continual reading of vernier and other 
scales without eye strain. 


JouN S. Youne anv Co., Lrp. 


In addition to a number of small American 
power-driven woodworking machines and 
British precision tools, an Anderson “ Verti- 
max ’”’ production lathe is to be seen on the 
stand of John S. Young and Co., Ltd., 
of 68, Gordon Street, Glasgow, C1. As will be 


appreciated from the photographs we reproduce 
in Figs. 4 and 5, this machine is a vertical spindle 
chucking lathe having two independent tool 





tice, and shows clearly how measurement in 


slides actuated by hydraulic cylinders. The 





slides with their cylinders are mounted on 
trunnions and can be swung through an arc 
of some 120 degrees—that is, from below the 
horizontal to beyond the vertical positions, 
In addition to normal turning, this slide arrange. 
ment makes possible the simultaneous machin. 
ing of two internal tapers, or two external 
tapers, or an internal and an external taper. 

Each slide assembly is adjustably mounted 
in arms which are adjustable axially and 
vertically. As the outer ends of the arms are 
supported by brackets the stressed area of 
the machine is enclosed in a rigid frame. These 
supporting brackets each incorporate a micro- 
meter adjustment for setting radial move- 
ments of the arms and they provide a means 
of simple and accessible sizing control during 
machining. Adjustment is also provided to 
enable an arm, complete with its tool-slide, 
to be moved radially for quick setting of rela- 
tionship between tool and centre line of work- 
piece. The hydraulic feed operates in the 
same plane as the tool and this, together with 
the fact that the feed is on the “locked” 
differential system, ensures steady feed when 
breaking through and on interrupted cutting. 

Means of hand and automatic rapid approach 
of the tools to their cutting position are pro- 
vided and automatic travel stops are fitted to 
each slide. 

The spindle of the machine is carried on 
pre-loaded ball bearings and provision is made 
for automatic chucking. A 7 h.p. motor 
drives a nine-speed gear box through multi- 
vee belts and the final drive is by a roller 
chain. Nine spindle speeds are available from 
33 to 600 r.p.m., and they can be raised by 
changing the final drive ratio. The maximum 
work swing is 1l5in and the maximum dis- 
tance from the chuck face to the bottom of the 
slide when it is horizontal is 9}in. The tool 
slides have a travel of 5in and when set ver- 
tically are 12in apart. 


Fusarc, Lp. 


Automatic arc-welding plant to be seen 
on the stand of Fusarc, Ltd., Team Valley, 
Gateshead-on-Tyne, includes one of the firm’s 
automatic deck welders for shipbuilding yards. 
These machines, (Fig. 6) are in effect compact 
automatic welding heads mounted on power- 
operated mobile carriages. The carriage is 
provided with four wheels, the rear pair of 
which is driven by a variable speed motor 
reduction gear through a change speed gearbox. 
A gear lever at the rear of the carriage is used 
to select low, neutral, and top gear changes. 
The welding speed range is infinitely variable 
between 25ft and 130ft per hour. A small 
steering wheel at the front of the machine 
enables the operator readily to steer the 
carriage on a curve or a straight line. 

Mounted centrally on the carriage is the 





FiG. 4—VERTICAL SPINDLE CHUCKING LATHE—YOUNG 


Fic. 5—-LATHE TOOL SLIDES—YOUNG 














ans 
ring 

to 
ide, 
ela- 
rk. 
the 
rith 
d” 
hen 
ing. 
ach 
ro- 
to 


on 
ade 
tor 
Iti- 
ller 
om 

by 
um 
lis- 
the 
ool 
rer- 


en 
ey, 
n’s 
ds. 
act 
er- 

is 

of 
tor 
ox. 
sed 
es. 
ble 
all 
ine 


he 


he 

















Nov. 15, 1946 


THE ENGINEER 





449 











welding head, which can rotate about its ver- 
tical axis through 180°, so permitting the 
nozzle to be swung around from fore to aft. 
A lever on the side of the machine locks the 
head at any desired position within this 
arc. 

The welding head itself is basically the 
same as the other machines made by the firm, 
but has an extended nose to bring the nozzle 
clear of the carriage upon which the head is 
mounted. A control box, built around the 
housing of the electrode feed mechanism, 
places the controls readily at hand for the 
operator. At the rear of the machine 
is a fabricated support into which the 
electrode spool can be easily dropped or 
removed, 

On the nose of the machine is a nozzle 
sector which can be adjusted by hand-wheels 
to move the nozzle through 45° on either side 
of the vertical position for fillet or lap welding. 
The telescopic nozzle tube can be extended 
to bring the nozzle to the correct distance 
from the work. The electrode is fed through 
the nozzle by a knurled feed wheel, a spring- 
loaded idler roll maintaining a uniform pressure 
on the electrode to prevent slip. 

Control of the machine is reasonably 
simple A pair of dials govern the electrode 











Fic. 6—-AUTOMATIC DECK WELDER—FUSARC 


feed and the carriage speed, while a slider 
controls the are length in connection with 
which a voltmeter is provided to give visual 
indication. Three switches bring into operation 
the electrode feed motor, the carriage motor 
and the welding current contactor, and once 
the desired arc length, feed and speed have 
been determined for any given preparation, 
repetition is only a matter of using the con- 
tactor switch and steering the machine along 
the seam. 

For the electrode feed and arc control 
system, the body of the welding head con- 
tains two floating magnetic clutches, mounted 
one on each side of a soft iron disc and keyed 
to the feed roll shaft. These clutches are rotated 
in opposite directions by a variable speed 
motor. A simple relay in the welding current 
circuit is arranged to bring either clutch 
into operation at voltages pre-set by the arc 
control slider ; thus the electrode is fed towards 
or away from the work, according to which- 
ever clutch is excited. Under this system, 
the electrode automatically feeds towards 
the work on starting, strikes the arc, recoils 
until the pre-selected are length is reached, 
and remains at this arc length for the duration 
of weld, irrespective of any unevenness of the 
workpiece. 

The electrode used is supplied in coils of 
approximately 40-50 lb in weight and is of a 
special design. It consists of a core wire 


around which is wound a spiral wire, the spaces 
between the spirals being filled with flux. 
Surrounding the whole and making metallic 
contact with the spiral wire is a steel strip 
_ Outer casing which protects the flux and 
provides electrical contact with the core 
wire. 


NDUSTRIAL development in Algeria is 

largely dependent upon the electric power 
available and the exploitation of national 
resources of power is being pushed forward 
rapidly. The most recent hydro-electric plant 
to be completed, the Hamiz scheme, which 
was put into service in May, 1946, serves not 


only to supply electric current, but also to help 
to irrigate the country. 

As recently as 1938 Algeria generated only 
288 million kilowatt-hours, of which only 
50 million kilowatt-hours was produced by 
hydro-electric plants. Schemes which are now 
planned or in hand will increase the total 
generated to 750 million kilowatt-hours in 





1950. Of this planned production, two-thirds 





(To be continued) 





Hamiz Hydro-Electric Plant, Algeria 





will be generated by water power and the 
remainder by thermal plant. As irrigation is 


also a national problem, it was decided to 
increase output by equipping plants at the foot 
of existing dams. Already about eight such 
plants have been completed or are in course of 
construction. 


Rural electrification is being 





HAMIZ RESERVOIR 


undertaken parallel with this work so as to 
bring power to villages and farms. 
Accompanying engravings illustrate the 
Hamiz reservoir, and the power-house and 
spillway at the foot of the dam. The original 
Hamiz dam was built as long ago as 1879 to 
irrigate the south-east Mitidja area. It is a 
masonry gravity dam; between 1934 and 1936 
its height was increased by 7 m to its present 





SPILLWAY AND POWER HOUSE 
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height of 45 m, and the opportunity was taken 
at the same time to strengthen and widen the 
dam. The former spillway had been wrecked 
by a landslide, so it was reconstructed to pass 
floods of 650 cubic metres per second. The 
present capacity of the reservoir is 23 million 
cubic metres, and the water used by the turbines 
is passed on to irrigate more than 16,000 hectares 
of land. 

The net fall utilised by the power-house 
varies from 41 m to 16m. Production of power 
is largely controlled by irrigation demands, 
except, of course, in times of flood, when the 
turbines can work to full capacity. The station 
is equipped with two turbo-alternators. The 
annual output of the plant is expected to be 
2} million kilowatt-hours, but a further plan- 
ned increase in the height of the dam will 
permit an output of 3} million kilowatt-hours 
annually. 

The plant has been designed for a large 
measure of automatic control, which will be 
brought into operation as soon as automatic 
gear can be installed. By the system of control 
which will be fitted it will be possible to regulate 
all the plant either according to the amount of 
water required for irrigation or, alternatively, 
at flood times, according to the load factor in 
the electric network to which the plant is con- 
nected. The degree of automatic control will 
be such that merely by operating a single push 
button the whole plant will be put into opera- 
tion, with automatically operated safeguards in 
the event of disturbances in the output 
network. 








Feed Distribution and Hunting 


in Marine Water-Tube Boilers* 
By H. HILLIER, O.B.E., M.I. Mech. E. 
GENERAL 

In considering the phenomenon of hunting, 
it is important to distinguish between irregular 
changes in the boiler water level and the 
rhythmical and continuous variation in the 
water level which occurs with a definite period 
cycle which can truly be called hunting or 
cycling. Normal changes in the rate of steam 
draw-off and the rate of fuel combustion cause 
irregular changes in the boiler water level. 
Dirt or foreign material or any other cause 
which results in stickiness of the feed regulator 
also causes irregular changes in the boiler water 
level. Such changes are quite irregular in 
incidence and amplitude. When hunting 
occurs, the changes are quite regular, with a 
definite time-cycle, and with an amplitude 
which is repeated continuously because the 
factors concerned are in continuing operation 
and are chasing each other with a persistent 
time-lag, whereas, for stability, they should 
be operating together with no time-lag or with 
one which is so small as to be of no conse- 
quence. 


INTERNAL FEED-DISTRIBUTING ARRANGE- 
MENTS 


The first two arrangements of internal feed 
piping fitted in boilers of the three-drum type 
in Naval vessels during the period 1919-39, 
are shown in Fig. la and Fig. 16. The first 
arrangement (Fig. 1a) was fitted in a large 
number of boilers. It was a single internal 
feed pipe arranged down the middle of the 
steam drum and immediately over the fire 
row tubes. No hunting was experienced in 
these ships. The pipe was perforated with 
holes which were evenly pitched along the 
length of the pipe. The following table gives 
the data of a typical design :— 

Full-power evaporation ... 160,000 Ib. per hour 

Diameter of pipe 4}in 

Velocity through pipe... 

Velocity through perforations 

Velocity head in pipe... ... 

Head drop through perforations 0-99in 

. total area of perforations 

Ratio : 4-5/1 

area of pipe 


Of the total perforations given above, 15 
per cent were in a Y-pipe joining the main 


6-45ft per second 
1-43ft per second 
7-77in 








and auxiliary feed-check connections at the 
inlet end of the drum. 

The second arrangement which was fitted 
is shown in Fig. 16, in which two internal 
feed pipes were fitted, one on each side of the 
drum, the perforations being arranged to dis- 
charge the entering feed water towards the 
outer tubes in the drum so that the relatively 
cold entering feed water passed into the outer 
tubes, which were operating as downcomers. 
The object of this design was to increase the 
circulation in the boiler and so permit of higher 
ratings with safety. With this arrangement, 
very slight hunting was experienced in some 
cruisers, the hunting being of the order of 
3in of water level in the gauge glass when the 
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@ Single internal feed pipe. 
b Two internal feed pipes. 
c Two internal feed pipes with circulation augmentor. 


Fic. 1—Arrangements of Internal Feed Pipings 


boilers were operating at about one-quarter 
of full-power load. At all other powers the 
boilers operated with steady water levels. 
The hunting was so slight and so localised in 
load that no appreciable inconvenience was ex- 
perienced in the operation of the ships. In 
one cruiser, however, much more serious 
hunting took place, the swing of the water 
level in the gauge glass being of the order of 
8in. It was ultimately appreciated that the 
more severe hunting which occurred in this 
ship was due to the fact that the feed pumps 
were of considerably larger capacity than 
the feed pumps in the other ships with similar 
boilers, 

A Cast or Borter Huntine 


Returning to the cruiser in which severe 


piping, as shown in Fig. 1 6, careful records 
were obtained by a number of observers of the 
fluctuations in the feed system and the boilers, 
The readings were taken at intervals of 20 
seconds, synchronised by a single time-signal. 

Fig. 2 shows graphically the fluctuations at 
32,000 s.h.p. The figure covers a period of 
20 minutes, but the hunting shown was con- 
tinuous throughout the time the power men- 
tioned was maintained. The graph shows the 
readings taken for two boilers which were 
operating in parallel on the steam side, but 
each boiler was fed by its own feed pump and 
the discharge lines of the two boiler feed pumps 
were isolated. It will be noted that the water 
level in each boiler fluctuated about 8in with a 
periodicity of about 3 to 4 minutes, and that 
the peaks of the fluctuations in one boiler 
coincided in time with the troughs of the 
fluctuations in the other boiler. 

The variation of the water level in a boiler 


Al BOWLER 


} WATER LEVEL 







(UP FEED PRESSURE 


we 
25 6 FEED REGULATOR 

oé AFEED RE L¥ 
a=? | } CLOseD 
walt 
Sis, j | £vbe POWER LEVEL. 
$3 | | | } _ | FEED REGULATOR 

o be - —} ———4 WIDE OPEN 
} | } 
480+ + 4 +--+} 


i) 
ft FEEO REGULATOR 
PISTON PRESSURE 


8 


i] 
i 








SALAMA INS 
ONT Oa Tea PRESSURE 

| | | 

_ ¥ oe rom | A tes % ¥ LAUXILIARY EXHAUST 
«TPA CHRPUTG pressure at HEATER 
pot 


3 


8 
FEED PUMP NOZZLE. FEED AND STEAM PRESSURES 





_s 










| 


LB. PER SQ. IN. GAUGE 
|_8 





6 


. | FEED PUMP NOZZLE 
“> STEAM PRESSURE 





7 


AUXILIARY EXHAUST PRESSURE 
LB. PER SQ. IN. GAUGE 








100} —.—— 
“CTs < t+ 2 ee ee 
TIME —MINUTES 
‘ Al BOWER 
Pe ee | T WATER LEVEL 
3s. | | 
358— + —| ER ARGNLATOR _ 
a | ! 
i] 
FE x = = FULL POWER LEVEL 
5 FEED REGULATOR 
: Or OF 






























{ Py | FEED PRessuRE 
' } 


f | 
i FEED REGULATOR 
PISTON PRESSURE 


RE 
3 


' AUXILIARY EXHAUST 
NVA'al AVA PAA the AC ach) PRESSURE AT HEATER 


EXHAUST PRESSU 
—tB. PER SQ. IN, GAUGE 
- F 
—LB. PER SO. IN. GAUGE 
ie . 






200+} — 
} FEED PUMP NOZZLE 
STEAM PRESSURE 


° S 
FEED PUMP NOZZLE. FEED AND STEAM PRESSURES 


AUXILIARY 
e | 





100f— 


“THE ENGINEER Swarm Sc. 
Readings taken every 20 sec. All pump discharge cross- 
connections closed. 


Fic. 2—Variations in Water Level, &c., at 32,000 8.h.p. 
One Pump Feeding Each Boiler 


caused the boiler feed-water regulator to vary 
between its full-open position and the com- 
pletely closed position, with the corresponding 
variation in feed flow into the boiler. The 
variation in the feed flow through the feed 
heater caused the auxiliary exhaust pressure 
to fluctuate with a corresponding swinging 
in the speed of the various auxiliaries. 

At powers above 58,000 s.h.p., no hunting 
was experienced. 


Bower Huntinc ELimMiInatep BY MopIFIiep 
FEED DISTRIBUTION 


The next development was the introduction 
of the circulation augmentor, which isolated 
the discharge of steam and water from the 
upstream tubes from the remainder of the 
water in the steam drum. The arrangement of 
internal feed piping in the early boilers pro- 
vided with a circulation augmentor was that 
shown in Fig. 1c, in which a pipe with graduated 
perforations, arranged along each side of the 
drum, discharged outwards towards the outer 
downstream tubes. With this arrangement, 
much more serious hunting occurred, and it 
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an aircraft carrier. In most ships, the severe 
hunting was confined to loads round about 
one-third of full power, but in some cases, 
hunting was experienced-at all powers up to, 
and including, full power, the hunting being of 
the order of 8in to 10in in the gauge glass, with 
a periodicity of about 3 to 4 minutes. The 
hunting took place only when two or more 
boilers were steamed in parallel, perfectly 
steady operation being obtained when each 
individual boiler was operated solo. Fig. 3 
shows the records of the hunting which occurred 
with two boilers operating as a single unit in 
a cruiser. 

The hunting fluctuations were eliminated 
when the internal feed pipes were raised so 
as to spray the incoming feed water into the 
steam space. Fig. 4 shows the first arrange- 
ment of internal feed piping for this purpose 
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Readings taken every 5 sec. Internal feed pipes feeding 
below the water level. One pump feeding each boiler. 
All pump discharge cross-connections closed. 

Fic. 3—Variations in Water Level, &c., in Aft Boiler 
‘oom of a Cruiser 


arranged in the aft boiler-room. The hunting 
was eliminated at all powers. 

Similar internal feed piping was fitted in 
the boilers of the various ships where hunting 
was being experienced, and in each case steady 
boiler operation was obtained at all powers. 


CIRCULATION AND EQUILIBRIUM OF A 
BoILer 


To understand the factors at play when hunt- 
ing occurs, it is necessary to consider the cir- 
culation of the water in the boiler and the con- 
ditions essential to give the equilibrium which 
is necessary for steady boiler operation. 

In a boiler which has a circulation caused by 
thermosyphonic action, such as the three- 
drum type of boiler commonly used in Naval 
practice, the tubes are divided into two groups, 
one group acting as downstream tubes in 
which the water passes from the steam drum 


THE 


pass upwards to the steam drum. These two 
groups of tubes form the circuit for the water 
in circulation. The generation of steam in the 
upstream tubes of the circuit is more vigorous 
than the formation of steam in the downstream 
tubes, with the result that there is a difference 
in the density of the water steam mixture in 
the two groups of tubes. Since the density 
in the. downstream tubes is greater than the 
density in the upstream tubes, a circulation 
is started as soon as the generation of steam 
is commenced due to this difference in density. 

This circulation quickly rises to a maximum 
and thereafter falls steadily as the load is 
increased, because, although the generation 
of steam produces a density difference between 
the downstream leg of the circulation circuit 
and the upstream leg, which increases as the 
boiler load is increased, the greater volume 
of steam associated with the increasing boiler 
load creates an increasing frictional resistance 
to flow which rises more rapidly than the 
density difference, with the result that the 
mass-flow in circulation falls as the boiler load 
T1ses. 

At full power the volume of steam generated 
and present below the water level is very 
considerable and Fig. 5 shows diagrammatically 
the circulation circuit in a modern Naval 
boiler and the approximate relative propor- 
tions of the volume of water in circulation and 
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Fic. 4—Internal Feed Pipes Spraying into Steam Space 


the volume of steam associated therewith at 
full power. 

From data available, the mass-flow of water 
in circulation at full power in a typical Naval 
boiler is of the order of eight times the rate of 
evaporation, and at this ratio one-eighth of 
the water entering the downstream tubes is 
evaporated by the time it completes the circuit. 
This ratio varies with the boiler load and 
with different boiler designs, but is given as 
@ rough approximation for purposes of illus- 
tration. The volume of steam generated is 
extremely large compared with the volume of 
water in circulation, so that the density of the 
water-steam mixture leaving the upstream tubes 
at full power, taking a boiler pressure of 400 lb 
per square inch, is of the order of one-eighth 
of the water entering the downstream tubes. 

The heat transferred from the fuel across 
the boiler heating surface adds sensible heat 
to the feed water entering the boiler until 
it reaches boiling point, then adds the latent 
heat to the feed water to cause the water to 
evaporate into steam. If the boiler is provided 
with a superheater, a further amount of heat 
is added to superheat the steam before it leaves 
the boiler. The heat acquired by the steam 
therefore comprises three portions—sensible 
heat, latent heat, and superheat. It will be 
seen that, for equilibrium, the fuel combustion 
rate, the feed water flow, and the steam flow 
from the boiler must be steady and in equilibrium 
for the required rate of steam generation. 
If for a constant rate of fuel combustion 
the rate of the feed flow into the boiler is 
varied, the amount of sensible heat required 
will be reduced if the feed flow is reduced and 
increased if the feed flow is increased. An 
increase in feed flow, therefore, leaves less heat 
available for latent heat and superheat, with 





to a water drum, and the other group operating 
as upstream tubes in which water and steam 





generated with an increased feed flow and vice 
versa. 

The equilibrium of the boiler can be dis- 
turbed by an increase or decrease in the rate 
of feed flow, or by an increase or decrease 
in the rate at which steam is taken from the 
boiler, or by an alteration to the rate at which 
fuel is burned in the combustion chamber. 
Normally, the rate at which steam is drawn 
off from the boiler is varied to suit the demands 
of the prime movers. 

The change in the rate of steam drawn off 
is followed by a changing rate of feed flow ; 
and the fuel combustion must, of course, be 
adjusted as quickly as possible to match any 
change in the rate of steam draw-off, so as to 
produce equilibrium again between the various 
interdependent factors at the new rate of 
steam draw-off. When a change in the rate 
of steam draw-off takes place, the volume of 
submerged steam must change accordingly 
and the circulation rate must change to corres- 
pond with the changed volume of submerged 
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Fic. 5— Diagram showing Steam and Water Volumes in a 
Boiler Circulation Circuit 


steam and the new rate of evaporation. Further, 
if a change in the rate of evaporation is made, 
due to any cause whatsoever, whether by 
changing the steam flow, the feed flow, or 
the fuel rate, there must inevitably be a time- 
lag before the corresponding volume of steam 
is reached in the circulation cireuit with the 
required change in the rate of circulation. 
Equilibrium between all the factors concerned 
is obtained only when the volume of water 
in the boiler has been altered, either by evapora- 
tion or additional feed supply, as the case 
may be, to cause the volume of water in the 
boiler to correspond to that which must neces- 
sarily be associated with equilibrium at the 
new rate of evaporation. 
(To be continued) 








ELectriciry GENERATING StaTions.—In a writ- 
ten reply to a Parliamentary question, the Minister 
of Fuel and Power stated that the Central Elec- 
tricity Board has arranged for the construction 
of forty-five new electric power stations, or exten- 
tions of existing stations, with a total generating 
capacity of 3,209,000 kW. Fifteen stations, with 


a capacity of 521,000 kW, were nearing com- 
pletion, and the Minister said that he was not aware 





the result that a smaller weight of steam is 


of any case in which completion was being delayed 
owing to shortage of materials. 
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L.M.S. Wagon for Roadstone 
Transport 


IN order to facilitate the speedy delivery of pre- 
mixed roadstone from quarries to the sites of 
large-scale road repair operations, the L.M.S. 
Railway Company has designed an experimental 
wagon for the conveyance of coated macadam in 
bulk. An initial order for one hundred of these 
wagons, each of which can carry 12 tons of 
roadstone, is now under construction at the 
company’s Derby works. 

The design of this wagon has been prompted 
by the special technical conditions of the 
Ministry of Transport programme for the repair 
of roads. During the first two years this pro- 
gramme will mainly be devoted to resurfacing 
work with coated roadstone, intensive use being 
made of a type of road-laying machine which 
was employed in the rapid construction of war- 
time aerodromes. Under normal conditions, 
such a machine can cover half a mile of road per 
day, requiring the supply of 200-300 tons of 
material. 

Only rarely at present can macadam for the 
process be mixed on the scene of operations fast 
enough to keep pace with the road-laying 
machine, and it has therefore to be premixed 
at quarries and conveyed to the required spot 
with the minimum of intermediate handling, 
thus involving a transport task of some 
magnitude. 

The new L.M.S. wagon, designed to meet 
these special requirements, comprises a standard 
12-ton steel chassis, on which are carried four 
detachable steel skips, each of 3 tons’ capacity. 
On arrival at railhead, mobile cranes are used 
to lift the skips off the wagon chassis one after 
another, and by means of a special lifting-and- 
tipping gear all the four skips carried by a 
wagon can be discharged directly to a road 
lorry in 20 minutes. 

It is intended that the new wagons will work 
in complete trainloads between the quarries 
and railheads convenient to large road resurfac- 
ing sites. The first intensive employment of 
the wagons will probably be from the Leicester- 
shire quarrying district. The roadstone will be 
delivered in a fit condition for immediate 
laying, and it is anticipated that its discharge 
from wagons will be expedited to such an extent 
that a complete trainload can be dealt with in 
one day. 








A Small Lathe for Plastics 





A LITTLE machine, known as the ‘‘ Anglon ” 
hand turning lathe, has been developed by 
E. H. Jones (Machine Tools), Ltd., Edgware 
Road, London, N.W.9, for the plastics industry. 
It is particularly intended for the manufacture 
of such items as buttons from round blanks. 
The machine is of simple yet sturdy design and 
its height is such that the operator can sit at 
the job in comfort. 

The bed of the machine has tapered sides 
internally and a chute which opens to the rear 
of the machine is arranged so that the finish 
turned pieces may be shot straight into boxes. 
A pedal-operated collet mechanism in the 
spindle head actuates the collets on the dead 
length principle by a moving outer sleeve. 

Drive to the spindle is through a standard 
vee belt from a 1 h.p. motor. Two ranges of 
three speeds are obtainable: 935, 1400, 1870 
r.p.m., with a 1400 r.p.m. motor, or 1900, 2700, 
3750 r.p.m. with a 2800 r.p.m. motor. 

The speed changing device consists of a three- 
step vee pulley on the motor, with a single-step 
vee pulley at the top. This arrangement keeps 
down the distance from the top of the spindle 
head to the centre of the spindle and permits 
the easy placing of blanks in the collet. For 


speed changing a knurled knob at the end of the 
motor spindle is slacked off and a disc at the back 
of the pulley turned through 90 deg. This gives 
two speeds, a third being obtained by reversing 
the pulley. 

The tailstock is mounted on dovetail slides 











on the bed and is traversed longitudinally 
through a lead screw and hand wheel. Locking 
handles are provided to clamp the tailstock in 
its working position on the bed. At the front 
of the lever-operated ram in the tailstock is 
mounted the tool slide. Tracks for the tool 
slide support rollers are carried on a projecting 
apron in front of the tailstock. The tool feed 
mechanism is designed to prevent an operator 
slamming the tool into the work. It gives a 
very fine machining feed, which decelerates 
towards the end of the tool stroke, and imparts 
rapid acceleration on withdrawal. A knurled 
screw in the tool slide is used for fine forward 
adjustment of the tool when it is being set. 

All moving parts of the machine are well 
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protected against the entry of the somewhat 
considerable amount of dust created when 
machining many plastic materials. 








Coaches for the G.W.R. 


At the conclusion of the war, the complete 





redesign of the coaching stock of the Great | parts 


Western Railway was undertaken, and we 
recently had an opportunity to inspect a train 
built up with the company’s latest carriages, 
a new dining car and a new first-class sleeping 
car. 

The new third-class coaches have a length 
of 64ft over the ends and are stated to be the 
longest yet built which are capable of running 
over all the principal lines in this country. 
An alteration has also been made to the cross- 
sectional profile of the coach to provide a 
more spacious interior at floor level and roof 
height. 

The underframe, which is mounted on pressed 
steel double bolster bogies with 9ft wheelbase, 
is constructed of rolled steel sections riveted 
together and fitted with the company’s standard 
buffing and drawgear. The coach body is 
assembled directly on the steel underframe, 
which is. fitted with steel brackets to receive 
the pillars. The top ends of the pillars are 
similarly accommodated in steel brackets 
welded to the steel cant rails forming the 
foundation of the roof. Assembled directly 
on the underframe, the floor is formed of two 
thicknesses of laminated wood treated with 
fire-resisting paint, between which is inserted 
a layer of asbestos. 

This form of body construction besides 
increasing the strength of the coach body 
eliminates the large timber members hitherto 
required for the certain parts of the body 
framing. The outside of the vehicle is com- 
pletely sheathed in mild steel panels screwed 
to the timber framing, and is fitted with sus- 
pension type British Standard gangways. 

The coach has eight compartments, each 
6ft 2in wide, seating a total of 64 passengers. 
A lavatory is situated at each end of the 








vehicle. Two fluorescent lighting tubes enclosed 
in plastic shades are fitted to the ceiling of each 
compartment. They are supplied with current 
from a motor-alternator set, generating at 
400 cycles per second, driven by the usual train 
lighting set and battery. An advantage in 
the choice of this high frequency is the reduction 
in the weight and size of the equipment which 
would be required if the normal 50 cycle supply 
was used. 

The composite coach seats twenty-four 
first and twenty-four third-class passengers. 
Lighting in the third class is similar to that 
described in the coach above, but in the first- 
class compartments two fluorescent tubes are 
fitted behind the front of the luggage rack and 
one in the centre of the ceiling. 

A feature of all the compartments is the 
absence of the conventional luggage rack 
brackets, the front of the rack being carried 
on an extended aluminium alloy section faced 
with hardwood to match the panelling. 

The new sleeping car has many attractive 
features for the comfort and convenience of 
passengers. Ten sleeping compartments are 
provided, eight of which are arranged with 
communicating doors between each pair to 
form double berths when required. A different 
colour scheme has been introduced in each 
pair of compartments. A flush electric light 
fitting in the centre of the ceiling provides 
general lighting, and subsidiary lighting is 
provided above the bed head, wall mirror, 
and washbasin. Grouped on a panel in a 
convenient position near the head of the bed 
are all the switches for the various lights. 

A new design of restaurant car seats twelve 
passengers in the first-class saloon and thirty- 
one in the third class. These compartments 
are tastefully decorated and well lighted, 
their general arrangement, comfort and appear- 
ance leaving little to be desired. 
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British Standards Institution 


Ali British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 


SCREW THREADS FOR FOR COPPER TUBES 

No. 61, Pt. 2. It has been decided that B.S. 
No. 61, first issued in 1913, which has recently been 
under revision, shall in future be issued in two 
. In the present revision of Part 2 of the 
specification no changes have been made in either 
the form of thread or the gauge diameters, but 
some minor amendments have been made which 
will result in more satisfactory screwed joints, and 
the opportunity has also been taken to present the 
tables of dimensions in a form which makes the 
particulars more readily available to the user of the 
specification. 











REINFORCED CONCRETE POLES 

No. 607. This specification applies to reinforced 
concrete poles suitable for use as electrical trans- 
mission and traction supports (including supports 
for telegraph and telephone lines). It is not intended 
to apply to lamp standards and attention is called 
to the fact that when using the poles for traction 
purposes, special considerations may have to be 
taken into account, e¢.g., such factors as deflection 
under working load, cross-section at ground, &c. 
Seven classes of pole are covered, giving a range of 
strengths corresponding to ultimate transverse 
loads up to 3500lb. Concrete fittings attached to 
or forming part of the pole are also covered in so 
far as practicable. 


INTERNAL COMBUSTION ENGINES 

No. 649:1935. With a view to bringing this 
standard into line with current commercial practice, 
an amendment has just been issued. This amend- 
ment revises Clause 4, Rated Output and Speed, the 
basic temperature for the rating of the engine now 
being raised from 62 deg Fah. to 85deg Fah. 
Figures are given for the reduction of the rated 
output of the engine if the operating conditions 
depart from the standard conditions of barometric 
pressure and ambient (engine-room) pressure. A 
further deduction from the rated output of the 
engine is provided for where combinations of high 
atmospheric temperature and humidity agree. The 
tolerance on fuel consumption as specified in Clause 
10 of the specification has also been modified. These 
amendments are contained in P.D. 514, copies of 
which can be obtained gratis. 
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American Engineering News 


Railway Signalling 
In January, 1946, the railways of the 

United States had automatic train control 
on 7800 miles of line and 14,120 miles of track, 
with 6373 locomotives and motor cars equipped 
with apparatus. At the same time automatic 
cab signals were in use on 2914 miles of line 
and 6600 miles of track, with 4224 locomotives 
and motor cars equipped for operation. Experi- 
mental service with communication between 
locomotives and cabooses or brake vans, and 
between trains and also between trains and 
fixed points has now been in operation on a 
division of the Pennsylvania Railroad for three 
years, covering ten engines, ten cabooses, and 
two block stations. The New York Central 
Railroad has a similar installation at its Selkirk 
classification or marshalling yard, covering 
three stations, three engines, and the office 
at the head of the gravity incline. The Signal 
Section of the American Association of Rail- 
roads has prepared specifications for inter- 
locking equipment at movable bridges and for 
electric locks on switches and interlocking 
plants. Specifications have been prepared 
also for signals and warning apparatus to 
protect trains against land slides and falling 
rocks. Numerous train accidents occur through 
brake rods or other parts dropping below proper 
position and catching on the ties or sleepers. 
A system has been developed to detect such 
misplacements and actuate warning signals. 
Special regulations for insulated rail joints 
provide that sueh joints must be applied only 
to rails having sawn ends, the rails being clean 
and smooth and the open space not exceeding 
prescribed limits. Besides the instances of 
electric or radio communication on trains and 
at switching yards, as noted above, such equip- 
ment is used increasingly for communication 
on freight and passenger trains, between trains 
and stations, and between locomotivecrews, yard 
men and the switching operators in the cabins 
at the head of gravity inclines. Train operation 
by signal, without train orders, is operated on 
23,186 miles of line, with 42,117 miles of track. 

American Bridge Experiments 

Two lines of investigation recently reported 
by American engineers in relation to old rail- 
way bridges, concern the adaptation of such 
bridges to heavier loads than those for which 
they were designed originally. In _ truss 
bridges of the pin-connected type, the pins 
and the pin-holes in eyebar members are often 
subjected to a high rate of wear, owing to the 
operation of heavy locomotives at high speeds. 
As a result, many eyebars are so loose as to 
carry but little of the total stress in the member. 
Different methods have been devised to take 
up this slack and give a more equable dis- 
tribution of load in the individual eyebars. 
There are three general methods of procedure. 
First, cutting the eyebar and introducing 
welded plates and clevises or turnbuckles ; 
but this method produces only about 35 per 
cent of the original fatigue strength. Second, 
cutting the eyebar and splicing it with riveted 
and welded plates; here only about 50 per 
cent of the original strength is retained. 
Third, flame shortening the eyebar, which 
appears to have no effect upon the original 
fatigue strength. Most of the apparatus 
required in flame shortening is standard equip- 
ment for bridge maintenance gangs. This 
process also eliminates delays to trains, since 
only an hour is required to complete the work 
on one eyebar. Another line of study related 
to the fatigue strength of both eyebars and 
rolled beams as web members in trusses. 
Beams reinforced had usually a lower fatigue 
strength than beams used as rolled. Butt 
straps fillet welded across butt welds connect- 
ing plates greatly reduced the strength of the 
joint. Connecting splice plates to a beam by 


fillet welds somewhat increased their fatigue 
strength. Truss diagonal web members which 
were reinforced with cover plates welded 
to the end gusset plates had a strength much 
above those that were not reinforced. Various 
arrangements of cover plates welded or riveted 





to truss members resulted in the fatigue strength 
being lowered from that of the non-reinforced 
beam. 


Municipal Central Heating 


A recent example of a municipally 
operated central heating system illustrates the 
advantages of selling both steam and electricity 
from a power plant. This case is at Piqua, 
U.S.A., which has had a municipal power 
plant for some years, and decided that it would 
be beneficial to the city and the local indus- 
tries to distribute steam as well as electricity 
for heating and power and industrial purposes. 
The generating equipment consisted of three 
turbo-generators of 4000 kW, and _ three 
boilers, rated at 50,000 lb per hour, but opera- 
tion at these ratings would have resulted in 
excessive maintenance cost. For expansion 
of the plant there will be two new boilers of 
125,000 lb rating at 4201b pressure, a new 
7500 kW condensing turbo-generator and a 
1000 kW non-condensing unit to provide steam 
for industrial consumers at lowest possible 
production cost. The original load, in pounds 
of steam per hour, was 23,700 minimum, 
58,000 average, and 104,000 maximum. For 
the enlarged plant, the estimated load, within 
five years, is 29,000 minimum, 100,000 average, 
and a maximum of 180,000lb. The first 
customer was a blanket manufacturing com- 
pany, which had had its own plant supplying 
electricity and steam, but which found that 
it would be economical to take its supplies 
from the municipal power plant. There 
are also saw mills, a fan factory, an automobile 
company, and a tool manufacturing company, 
all supplied from this plant, while a laundry 
and other industrial plants are prospective 
customers. In addition, the service will be 
extended to serve schools, residences, and 
municipal buildings, these last-mentioned being 
about a mile from the power station. To 
allow for such expansion, an 8in pipe is laid 
for the steam line and 3in pipe for the return 
line. Side-line advantages are abatement 
of smoke and soot and elimination of coal 
distribution and ash collection. The blanket 
company, which had been considering the 
enlargement of its steam and generating 
plant, was able to sell its boilers and use the 
boiler house in its manufacturing work. 

New American Rail Sections 

Although the sections of American ‘*T”’ 
or flange rails have been standardised for some 
years, this has not prevented the occasional 
introduction of new designs and modifications, 
especially since the development of heavier 
sections, adapted to modern wheel loads of 
locomotives and cars. Some new designs are 
now being submitted to voting by the American 
Railway Engineering Association. Splice bars 
or fish-plates are also included to fit the pro- 
posed new rail sections. The present 112-lb 
section is to be replaced by a new 115-lb 
section, and the present 131-lb section by 
two new sections of 132lb and 133 lb per 
yard. It has been the policy of the Association 
to offer but one section in a given weight of 
rail, but in this case a number of railways 
carrying heavy traffic have preference for a 
deeper head than that of the 132-lb section, 
as originally designed, and the 133-lb section 
is provided to meet this preference. An inter- 
esting feature is that the new designs are 
based on a new development in rail study, 
which was started in 1940, when the late 
Mr. A. N. Talbot suggested the use of carbon- 
strip gauges in the measurement of the vertical 
components of the stresses in the webs of 
112-lb rails on the Denver and Rio Grande 
Western Railroad for gauge distances as short 
as half an inch. The development of these 
small gauges and the subsequent introduction 
of the minute wire resistance gauges made 
it possible to undertake detail stress surveys 
of rails under load. This, in turn, provided 
an entirely new fund of information con- 
cerning the behaviour of rails in service. The 
new rail designs are thus based on both field 
and laboratory investigations. .In the 115-Ib 
rail, 6fin high, and of 5}in base, the propor- 
tions are 34-8 per cent in the head, 27-1 in 





rail has 7fin height and 6in base, proportioned 
34-1 in head, 28-3 in web, and 37-6 per cent 
in base. The 133-lb rail is 74,in high, with 
6in base, and proportions of 36-3, 26-5 and 
37-2 per cent, respectively. 


Pile Foundations and Structures 

Piles—wooden, concrete and steel— 
pile-driving methods, pile-driving formulz, pile 
loads and tests, pile durability, pile foundations 
and pile structures are all covered in a recent 
'engthy report of the American Society of Civil 
Engineers. Pile structures include viaducts, 
trestles, bridge piers and shipping piers and 
wharves. Wooden piles may be in natural state 
or treated by preservative processes. Concrete 
piles may be prefabricated or cast in place in 
holes formed by driving a mandrel, the hole 
being usually maintained in shape by a form or 
lining. Steel piles may be rolled H beams or 
pipes. There seems to be no mention of cast 
iron piles, which were used at one time, but now 
are apparently obsolete. The purpose of the 
report is to aid in determining where piles 
should or should not be used, in designing and 
constructing pile foundations at minimum cost 
and in determining the ability of piles to carry 
their present or increased loads. Sheet piles 
for special purposes may or may not carry 
vertical loads, and may be of wood, concrete or 
steel. As to pile-driving formule, experience 
has shown that they cannot be relied upon 
indiscriminately, but must be used in the light 
of experience at the site or under similar con- 
ditions. In a pile foundation, an important 
factor is the character of the soil to which the 
pile transfers its load. But subsurface con- 
ditions may not be known definitely, and the 
properties of different characters of soils are 
known only imperfectly. Test piles, singly or 
in groups, are driven to determine load-bearing 
capacity and rate of settlement under various 
loads. Piles may be driven by drop or gravity 
hammers or by steam single-acting or double- 
acting hammers. Steam hammers may be used 
also in pulling piles, the hammer being lashed 
to the pile and making upward strokes, while 
the pile is subjected to upward pull by a crane 
or other machine. 








The Production Engineering 
Research Association of 
Great Britain 


In July, last, the Production Engineering 
Research Association of Great Britain was 
formed with the object of assisting British 
industry to improve its productive efficiency. 
This association, which is known as “‘ P.E.R.A.,”’ 
was founded by three trade associations and 
the Institution of Production Engineers, with 
the support of the Department of Scientific 
and Industrial Research. It recently took over 
the staff, equipment, and other assets of the 
Institution of Production Engineers’ Research 
Department, and is now under the direction of 
Dr. D. F. Galloway, who has had considerable 
industrial and research experience. 

A booklet recently published by the associa- 
tion gives an outline of its proposed activities. 
Research will be undertaken in many production 
processes, including the machining of a wide 

of materials, the various operations 
involved in the forming of sheet metal, and 
the performance of machine tools and cutting 
tools. Some aspects of other manufacturing 
processes such as welding, extrusion, manipu- 
lation of plastics, jigs and fixtures, foundry prac- 
tice, heat treatment, vibration, corrosion, &c., 
will also come within the scope of the programme. 

The activities of the Association’s information 
department will include the collection and 
collation of existing information, surveys of 
current technical literature, the issue of pub- 
lications, including a monthly bulletin con- 
taining abstracts, and the building up of a 
comprehensive library. 

The Association will shortly be installed 
in. its new headquarters at Staveley Lodge, 
Melton Mowbray, Leicestershire. In the mean- 
time, enquiries should be addressed to Frederick 





the web, and 38-1 in the base. The 132-lb 


Street, Loughborough. 















THE ENGINEER 





Nov. 15, 1946 








Average Earnings 


At six-monthly intervals since 1941 
the Ministry of Labour and National Service has 
made inquiries in order to obtain particulars of 
the average weekly earnings of manual wage- 
earners employed in manufacturing industries 
generally, and in some of the principal non- 
manufacturing industries and services, in the 
United Kingdom. The latest of these inquiries 
related to January, 1946, and it has since been 
decided that in future the inquiries shall be 
made in the spring and autumn each year. 

For this year, however, a simple investiga- 
tion was made relating to the last pay week in 
July, and the results are summarised in the 
current issue of The Ministry of Labour Gazette. 
Forms were sent to about 10,000 firms, most of 
which were employing 200 or more workers, 
and about 9800 of the firms supplied informa- 
tion. The wages shown were the total earnings 
—inclusive of bonuses and without details of 
deductions—for the last pay week in July. The 
result of the inquiry shows that the average 
earnings of all workers in the week reviewed 
were 100s. 5d., or 89 per cent above the average 
weekly earnings in October, 1938. The per- 
centage increases varied considerably, however, 
in different industries, ranging from less than 
60 per cent in some to over 120 per cent in 
others. 

In the analysis made by the Ministry of 
Labour, the engineering industry was divided 
into various groups and the average earnings in 
the last week of July were as follows, the 
percentage increases over October, 1938, being 
shown in parentheses :—General engineering 
and engineers’ iron and steel founding, 110s. 6d. 
(83 per cent); electrical engineering, 103s. 2d. 
(103 per cent) ; marine engineering, 113s. 9d. (84 
per cent) ; constructional engineering, 118s. 1d. 
(89 per cent) ; motor vehicle, cycle and aircraft 
manufacture and repair, 124s. 2d. (76 per cent). 
In the shipbuilding and repairing industries, 
average earnings in the same week were 
129s. 5d., or 116 per cent higher than in October, 
1938. 


Trade Disputes in September 


Particulars published by the Ministry 
of Labour show that there were more trade 
disputes reported in the month of September 
than in August, resulting in an aggregate loss 
of a greater number of working days, although 
fewer workers were involved. There were 177 
disputes leading to stoppages of work in the 
United Kingdom reported in September, and 
14 disputes, reported earlier, were still in pro- 
gress at some time during that month. This 
total of 191 stoppages involved, directly and 
indirectly, 41,500 workers, and the number of 
working days lost is estimated as being 188,000. 
In August there were 184 disputes in progress, 
involving 43,800 workers and resulting in a loss 
of 168,000 working days. 

The coal-mining industry accounted for 99 
of the disputes in progress in September, involv- 
ing 12,400 workers, and resulting in a loss of 
22,000 working days. In the metal, engineering 
and shipbuilding industries, there were 48 dis- 
putes in progress, the number of workers 
involved being 18,800 and the aggregate work- 
ing days lost numbering 134,000. 

An analysis of the causes which led to the 
177 stoppages beginning in September shows 
that 17 arose from demands for wage increases 
and 48 from other wage questions. Four of the 
stoppages related to questions concerning work- 
ing hours, and 28 concerned the employment of 
particular classes or persons ; 70 of the stoppages 
were brought about by questions respecting 
working arrangements, and 10 related to matters 
of trade union principle. 


Coal Output 


In a statement issued on Tuesday last 
the Ministry of Fuel and Power gave details of 


Industrial and Labour Notes 


October. The average weekly saleable output 
of mined coal in the five-week period ended 
September 28th was 3,576,500 tons, com- 
pared with 2,893,400 tons in August. The 
October figure shows a further improvement 
to 3,687,000 tons weekly, or 120,000 tons above 
the weekly average for October, 1945. The 
total production of deep-mined and open-cast 
coal in September, 1946, amounted to 18,795,000 
tons. 

The number of wage-earners on colliery books 
classified in September as being effectively 
employed was 634,500, compared with 629,000 
in September, 1945. The average number of 
shifts worked per week during September, 
1946, at the face was 4-61, and the output per 
man-shift was 2-76 tons. Voluntary absenteeism 
among coal-face workers was 11-38 per cent 
in September, as against 9-27 per cent in the 
corresponding period of 1945. 

The Ministry’s statement also indicates that 
during the period September Ist to 28th the 
apparent net wastage of manpower in the 
mines was 4000, which may be attributed almost 
entirely to the lifting of the Essential Work 
Order. The fact that the net wastage was not 
more than 4000 is accounted for by an increase 
in the provisionai figure of recruitment to 
6400 during the month, which is 1700 more than 
for August and 3300 more than for September, 
1945. 

Other sections of the Ministry’s statement 
deal with coal consumption and distributed coal 
stocks. In September inland consumption 
amounted to an average of 3,309,000 tons a 
week, or 140,000 tons more than in September, 
1945. The main increases were :—82,000 tons 
a week for industry generally, 59,000 tons a 
week for the electricity industry, and 28,000 
tons a week for the gas industry. In addition 
to the normal seasonal increase, consumption in 
October this year has been higher than in the 
corresponding period of last year, the average 
weekly figures being 3,492,000 tons and 
3,332,000 tons respectively. 

At the end of September distributed coal 
stocks amounted to 10,314,000 tons, a reduc- 
tion of 2,754,000 tons compared with the 
corresponding date in 1945. By October 26th, 
however, distributed stocks had risen to 
10,874,000 tons, and at that date stocks held 
by gasworks, electricity undertakings, and by 
industry stood at 3-2, 3-7 and 2-9 weeks’ winter 
consumption respectively. 


The Shipbuilding Employers’ Federation 

The annual general meeting of the 
central board of the Shipbuilding Employers’ 
Federation was held in Carlisle on Friday last, 
November 8th. Mr. George Barrie, chairman of 
Barclay, Curle and Co., Ltd., was elected Pre- 
sident in succession to Mr. T. Morison, and Sir 
Wilfrid Ayre, chairman and managing director 
of the Burntisland Shipbuilding Company, Ltd., 
has now become Senior Vice-President. Mr. 
F. W. Dugdale and Sir Lawrie Edwards were 
elected Vice-Presidents, Mr. C. Stephenson was 
elected Chairman of the Conference and Works 
Board, and Mr. V. S. Mangham was elected 
Vice-Chairman 


The Industrial and Commercial Finance 
Corporation 

The Industrial and Commercial Finance 
Corporation was founded in 1945 by the Bank 
of England and the nineteen joint stock banks, 
with a fund of £45,000,000, to provide finance 
for business enterprises in Great Britain. These 
facilities are complementary to those provided 
by the banks and have been designed to assist 
progressive business enterprises which require 
medium and long-term finance falling outside 
the proper sphere of the banks and not easily 
obtainable from other existing institutions. 
The first annual report of the Corporation, 
covering the year ended September 30th, 1946, 
shows that during the year £5,000,000 was made 
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equipment. 
taxation falls short of the expenditure, rehabi- 
litation expenses as defined by the Finance Act, 





capital to industrial and commercial under 
takings within the limits of £5000 and £200,000, 
and that practically every major industry has 
been assisted. Included in the advances made 
were £1,259,000 to mechanical engineering ; 
£357,200 to electrical engineering; £198,500 
to the sheet metal industries; and £208,400 
to the chemical industry. 

In the first year of its existence the Corpora- 
tion has been able to grant facilities in 133 cases, 
or about 20 per cent of the applications with 
which it has dealt. 


Disabled Workers 

Over 650,000 people have now regis- 
tered under the Disabled Persons (Employ- 
ment) Act, 1944, and the Ministry of Labour has 
recently made some observations on the output 
of disabled workers compared with that of the 
able-bodied. So far as is known, no figures have 
yet been collected in this country which would 
enable a satisfactory conclusion to be drawn, 
but sample surveys carried out in America 
suggest that disabled workers, when placed in 
suitable jobs, do as well as, and sometimes even 
better than, their physically fit neighbours. 

The main point to bear in mind, the Ministry 
of Labour suggests, is that disabled workers 
should be placed in jobs suited to their capa- 
cities. Side by side with selective placing, there 
is the possibility of breaking down unsuitable 
jobs to make them suitable. Employers may 
feel some dismay at the prospect of having to 
employ their quota of disabled workers, but 
with careful thought, heavy jobs, it is urged, 
can be broken down to bring them within the 
capacity of even severely disabled men. 

As a general rule, it has been found that a 
worker returning after convalescence settles 
down best in familiar surroundings. If, how- 
ever, an entirely new occupation is necessitated 
by the disability, an important point is not to 
place the worker in a low grade occupation 
which is below his intelligence or general 
capacity, simply because such a job presents 
itself as an easy solution. It will pay the 
employer in such circumstances, the Ministry 
affirms, to retrain his disabled workers. 


E.P.T. Refunds 

The Excess Profits Tax Refunds 
Advisory Panel, appointed by the Treasury 
under the Finance (No. 2) Act, 1945, made an 
announcement at the end of last week as to the 
principles to which it will work in carrying out 
the duties imposed upon it by the Act. 
Part of the statement is devoted to the use 
of E.P.T. refunds for development and re- 
equipment, and it is pointed out that the funda- 
mental principle behind the payment of refunds 
is that they shall be used to develop or re-equip 
a specified trade or business. In general, 
“development ’’ will be clearly identifiable 
where the refund has been used to expand the 
capital employed in the business as represented 
by the fixed assets and working capital. The 
reduction of a bank overdraft or the discharge 
of other liabilities will be regarded as such an 
expansion of capital. 
The Panel says that it will be prepared to 
regard as development, expenditure out of the 
refund on special advertising, research and other 
similar expenditure aimed at improving the 
business, provided that it is capitalised and 
treated as a capital asset against reserves. 
Expenditure of this nature, however, charged 
to profit and loss account, will not be regarded 
by the Panel as development. 
Another point mentioned in the statement is 
that the Panel will regard as re-equipment of a 
trade or business any expenditure on assets 


where the effect is to obtain more efficient for 


less efficient buildings, plant, machinery and 
To the extent that relief from 


1946, may be charged against the refund. The 


Panel will not, however, regard as so chargeable 
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French Engineering News 


(From our French Correspondent) 
Paris, November 8th. 


At the General Assembly of the Saint- 
Nazaire (Penhoet) Company, M. René 
Fould, the President, outlined the activity 
of the shipyards since the liberation. At 
Saint Nazaire, before the bombardments, 
total covered surface was 107,000 square metres, 
of which only 11,000 square metres remained 
in 1945. By May, 1946, 58,000 square metres 
of roofing had been replaced, to give a total 
covered surface of 69,000 square metres. 
One year after the liberation, 251 installations 
had been entirely repaired or renewed, and 204 
new machines had been ordered. Five thousand 
workers now employed on a 48-hour week have 
produced 8 cargo vessels; 2 tankers; 3 
engines for tankers, and 5 engines for cable 
boats. Plans include the construction of a 
big liner for the New York line and one for the 
Antilles line. 


At the firm’s Rouen yards, in 1940, fire 
destroyed boats under construction, together 
with repair shops and all the wooden work- 
shops. During the next three years, while 
reconstruction was taking place, bombard- 
ment destroyed the electric workshop. Finally, 
before leaving, the Germans destroyed all that 
remained. The plant was completely paralysed 
at the liberation, without cranes or stores, 
with most of the machines out of action, 
and buildings destroyed. In February, 1945, 
the first crane was remounted. By August 
15th, 1946, all the necessary workshops had 
been roofed, machines repaired, and a temporary 
wharf erected. During the first quarter of 
1946, ten vessels were re-fitted and by July Ist 
the following orders had been executed : 
2 tankers, 4 coal transports, 5 trawlers, 2 
cargo vessels, 1 cable ship, and 2 wharf cranes. 

* * * 


The Monet Commission has now almost com- 
pleted its work, and the results will shortly be 
published. It is planned altogether to spend 
about 2000 milliard francs in a five-year period, 
half on industrial equipment and half on civil 
engineering work. 

Between 180 and 200 milliards will be spent 
on hydro-electric and thermal electricity plant, 
which will increase hydro-electric resources 
from 14 to 21 milliard kWh a year, and thermal 
production from 10 to 17 milliards kWh. Road 
transport will absorb 146 milliards, 62 for 
material and 84 for civil engineering work ; 
100 milliards will be used for the Merchant 
Navy. Planned modernisation of coal machin- 
ery and new construction will cost 65 milliards, 
enabling production to rise from 48 to 64 
million tons a year, and 40 milliards are assigned 
to the steel industry to raise production from 
4 to 11 million tons of steel, and iron from 
500,000 to 2,500,000 tons. Agricultural 
machinery will get 150 milliards for new material 
and the manufacturing industries will get 160 
milliards. Finally, the petroleum and cement 
industries will be studied, with new plant 
envisaged for the former and new methods of 
manufacture for the latter. 

* * * 


The seventeenth Salon de lAeronautique, 
opening in Paris to-day, November 15th, is the 
first aircraft exhibition since the war. While 
most of the exhibits are French there are 
many foreign participants, particularly English 
and Czechoslovakian, and the Salon, which 
comprises aircraft, engines and equipment, is 
expected to be at least as important as pre- 
war, since it demonstrates the great tech- 
nical progress made in the last eight years. 


Most stands show private touring air- 
craft and small charter machines. There are 
also many models of large aircraft and flying- 
boats. Among the well-known pre-war firms 
participating are Morane-Saulner, Breguet, 
Marcel Bloch, Roche, showing aircraft, and 
Hispano-Suiza, Salmson, Mathis, Société 
Nationale de Construction de Moteurs, Minie, 
showing engines. 








Notes and 





Memoranda 





Rail and Road 


Tue Late Mr. F. W. Carr.—We note with regret 
the death on November 10th of Mr. Frank William 
Carr, mechanical engineer at the Stratford works of 
the London and North-Eastern Railway. Mr. Carr 
entered railway service in 1896 and had been asso- 
ciated with the mechanical engineer’s department 
at Stratford for the past nine years. 


L.N.E.R. DerattMent.—The locomotive and 
two coaches of the 4.45 p.m. express train from 
Newcastle-upon-Tyne to King’s Cross were derailed 
at Marsh Moor, near Hatfield, on the London and 
North Eastern Railway, on Sunday evening, 
November 10th. The train was travelling slowly 
at the time of the accident, but some of the 
passengers suffered injury. 


L.P.T.B. Fares.—The Minister of Transport 
stated in Parliament last week that he had decided 
to adopt the recommendations of the Railway Rates 
Tribunal regarding fares on the London Passenger 
Transport Board’s road and rail services. The 
Minister said that the existing 14d. fare would be 
retained and that the existing 2d. fares would be 
raised to 24d. On the road services all existing fares 
over 2d. would be increased by ld., none of these 
fares having been increased during the war. On the 
rail services existing fares of 3d. and 4d. would be 
increased by ld., and rail fares over 4d., which had 
been increased during the war, would remain at 
present amounts. The revised fares are to be 
brought into operation as early in January, 1947, 
as possible. 


SPURRIER MEMORIAL SCHOLARSHIPS.—The Council 
of the Institute of Transport invites, without 
restriction of age, nationality or sex, applications 
for the award in August, 1947, of (i) up to five Henry 
Spurrier Memorial Scholarships of an aggregate 
value not exceeding £1250, and (ii) at least five 
Henry Spurrier Memorial Grants not exceeding 
£20 each. It is desirable that candidates for the 
scholarships should have passed the graduateship or 
associate membership examination of the Institute 
of Transport or some professional or academic 
examination acceptable to the Council. Considera- 
tion will normally be given only to applications 
which involve an aggregate of at least three months 
absence from the candidates’ employment. The 
scholarships may be awarded to assist in meeting 
expenses to be incurred in (i) travel for the purpose 
of studying road transport, (ii) specific projects of 
research in or in connection with road transport, 
(iii) full-time study in subjects connected with or 
ancillary to road transport at a university or other 
educational institution approved by the Council. 
Applications must be made on a form to be 
obtained from the secretary, the Institute of 
Transport, 15, Savoy Street, London, W.C.2, and 
must be deposited not later than May 31st, 1947. 


Air and Water 


Rapar FoR U.S. Liners.—The United States 
Lines has begun the installation of commercial 
radar equipment on twenty of its ships, including 
the luxury liner ““America.”” The equipment, which 
was produced in large quantities during the war, 
has a range of 50 miles. 


MERCHANT SHIPBUILDING Costs.—A _ written 
reply by the Parliamentary Secretary to the 
Admiralty states that information available as to 
the costs of merchant shipbuilding in the other 
principal shipbuilding countries of the world is 
insufficient to enable comparison to be made with 
merchant shipbuilding costs in Great Britain. 


L.M.S. Docks anp Harsours.—The London, 
Midland and Scottish Railway Company has 
recently issued illustrated folders dealing with 
Barrow Harbour and Docks, Fleetwood Harbour 
and Wyre Docks, Grangemouth, and the Harbours 
of Ayr and Troon. The folders contain particulars 
of the size and equipment of the docks, the services 
available and the types of merchandise which they 
normally handle. 


CHANNEL IsLaNpDs AtIRWAys.—According to 
statistics issued by Channel Islands Airways, Ltd., 
during ten months ending October 31st, 1946, 
passengers carried on services to and between the 
Channel Islands totalled 67,652 ; freight, 755,546 lb ; 
mail, 437,483 lb; aircraft miles, 1,291,721; and 
aircraft hours, 10,875. A Bristol ‘‘ Wayfarer ” 
machine which this company has been operating 
has carried between June 21st and November 5th, 
1946, 10,961 fare-paying passengers; 75,000 Ib 
of freight ; and 4626 lb of air mail on 399 service 
flights between London and Jersey. 





A New Mersey Bripce.—The Lancashire 
County Council has approved a plan to build a new 
bridge to replace the transporter bridge over the 
River Mersey and the Manchester Ship Canal 
between Widnes and Runcorn. It is proposed to 
join the Cheshire County Council in seeking powers 
to build the bridge, the cost of which is estimated at 
nearly £4,000,000. The Ministry of Transport will, 
it is reported, bear 75 per cent of the cost, the 
remainder being shared proportionately by the two 
County Councils. 


THe U.S. Mercuant FLEET.—According to the 
United States Maritime Commission, Washington, 
United States ships now comprise 51 per cent of the 
world’s merchant fleet deadweight tonnage, as 
compared with 14 per cent in 1939. The Com- 
mission’s report shows that at June 30th, 1946, 
the United States had 4861 vessels, totalling 
50,389,300 deadweight tons; the British Empire, 
3159 ships of 24,009,600 deadweight tons ;_ Norway, 
607 ships of 4,477,000 deadweight tons; Sweden, 
443 ships of 2,204,000 deadweight tons; and 
Russia, 488 ships of 2,626,700 deadweight tons. 


Miscellanea 


THe Late Mr. Percy WILpE.—We regret to 
have to record the death, on October 28th, of 
Mr. Percy Wilde, principal of Messrs. John Wilde 
and Sons, Finsbury Pavement House, London, 
E.C.2. Mr. Wilde, who was sixty-eight, was also 
chairman of the Lion Spring Company, Ltd., 
Oldbury. 


AMERICAN AGRICULTURAL MacHINERY.—It is 
reported that the output of agricultural machinery 
in the U.S.A. isnow valued at nearly 67 million dollars, 
an increase of thirteen per cent on the July figure. 
According to the U.S. Civilian Production Admini- 
stration, this increase is partly accounted for by 
priority allocations of steel made to the agricultural 
machinery industry. 


MeErcuRY.—Following on the reduction in price 
of the Government-owned stock of mercury metal 
(from £30 to £25 per bottle of 76 lb), announced on 
October 30th, the Board of Trade states that the 
import of mercury has now reverted to private 
trade. Supplies of mercury may still be obtained 
from the Government store until such time as 
users are able to make their own buying arrange- 
ments. It is hoped such arrangements will be made 
before December 31st, 1946. Users intending to 
make direct imports should submit an import 
licence application to the Import Licensing Depart- 
ment, Board of Trade, 189, Regent Street, London, 
W.1. 

AMBASSADORS VISIT WooLWIcH ARSENAL.— 
Eleven ambassadors, representing the South 
Americas, Iran, Iraq and Saudi Arabia, visited 
Woolwich Arsenal recently and inspected drilling 
equipment for the oilfields of the world being manu- 
factured there, with modified forging and gun 
machining plant. Mr. W. Leonard, Joint Parlia- 
mentary Secretary to the Ministry of Supply, said 
afterwards that some modification had had to 
be carried out to the forging and gun machining 
plant before production of oiifield equipment could 
begin. There were naturally some teething troubles, 
but these were overcome in a remarkably short 
time, and satisfaction had been expressed by custo- 
mers in the oil industry. He added that the 
civilian products of the Arsenal now ranged from 
steel rail wagons to domestic water taps. 


MINERS’ WELFARE NATIONAL SCHOLARSHIPS.— 
Under the Miners’ Welfare National Scholarship 
Scheme, applications are invited for a limited 
number of University scholarships for award in 
1947. There are, in addition, a limited number of 
exhibitions available for award to the most meritori- 
ous of the unsuccessful candidates for scholarships. 
Candidates must be either workers in or about coal 
mines in Great Britain, or sons and daughters of 
such workers, and should not normally be less than 
seventeen years of age on January 25th, 1947. 
Candidates applying as workers in or about coal 
mines must have been so employed, unless they 
are also sons of such workers, for not less than one 
year as at the annual closing date (January 25th) 
for receipt of applications for scholarships. Forms 


of application and full particulars may be obtained 


from the secretary, Miners’ Welfare National 
Scholarship Scheme, Ashley Court, Ashtead, Surrey. 
Applicants already at a university should state 
when applying for forms whether they are first-year 
students. Completed forms received after January 
25th, 1947, cannot in any circumstances be con- 
sidered. 
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Personal and Business 


Marsyatp RicHarps 
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Mr. E. F., HINGELEY has been appointed overseas 
sales manager at the London headquarters of 
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Modern Telecommunication,” A. H. Mumford. 


7 p.m. 
Wednesday, Nov. 20th.—S. Miptanp STUDENTs : 


Bacon. 6.30 p.m. 

Thursday, Nov. 21st,—The 
Sheffield. 
tries,” C. H. Desch. 6 


Lough- 
borough College, Lo borough. “‘ Lightin Pro- 
tection of High-Voltage Systems,” J. Michal, . E. Eborall. 


7 p.m, 

Thureday, Nov. 21st.—N.W. CENTRE (Rapio Group): 
Engineers’ Club, Albert Square, Manchester. “A 
Method of Transmitting Sound on the Vision-Carrier 
of a Television System,” D. I. Lawson and A. V. 

rd. 6p.m. 

Friday, Nov. 22nd.—MeasurEMENTS SEcTIOoN : 


Monday, Nov, 18th.—Royal 
Sheffield.. “4 Considerat 
with Particular 
naces,” F. A. Gray. 6,15 


oar 1 OE Oe 


To-day, Nov. 15th.—Mining 


ropulsion : 
‘ 


Royal Institution of Great Britain 


in Roman Britain,” G. M. Trevelyan. 9 p-m. 


Rugby Engineering Society 
Wednesday, Nov, 20th.—Corporation Electricity Depart- 
ment, Little Church Street, Rugby. 


University, W 
“Chemistry in 
Friday, Nov, 22nd.—MovERn METHODs or 


GRovur: 198, West Street, Sheffield, 1, “A Com- 
und Method of Analysis for High-Speed Steels,” 
7 p.m. 


Shettield Society of Engineers and Metallurgists 


Reference to Open-Hearth Fur. 
Society of Chemical Industry 


6 p.m. 


7.30 p. 


the Metallurgical Indus’ 


ANALYsIs 


Victoria Station Hotel, 
ion of Liquid Fuel Firing, 


p.m. 


Place, Victoria Embankment, W.C.2. “Ths pe het ath ony, Manchester SGoMON:,Collge 
of an Ellipsoid Voltmeter for the Precision Meagure- ey, Man ; ry 

. ing Vol ” and “ Calib Plant Gums and Related Substances, 
ment of Hi h-Alternating oltages,” an: ‘alibra- and J. K. N. Jones, 6.30 p.m. 


tion of Uniform-Field Spark Gaps for High-Voltage Thu 
Measurement at Power Frequencies,” F, M., ‘Bruce. 
‘0 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Nov. 19th.—39, Elmbank Crescent, ow. 
“The Factories Act of 1937 in Relation to the Engi- To-day, 
neering and Shipbuilding Industries,” J. Whiteside. 
6.15 p.m. 


reday, Nov, 21st.—Roap a 





8.W.1. ‘La 


Nov. 15th.—Scorrisy 
nical College, G ‘ow. 
ment,” 8. H. Hawkins. 





GrouP: Gas Industry House, I, Grosvenor Place 


Society of Instrument Technology 


“* Temperature Measure- 
7 p.m. 


SEcTIon : 


G. A. Smith and R, 1, | Subsequently 


Lecture 
“Motion St udy, 


Inst. of | him. 
at George Street, S.W.1. 
m, 


bert § uare, 
“The Future of Agricultural Ungi- 
45 p.m, 
Engineers and Shipbuilders 
Institute, Newcastle-on- 
“The Application of the Reheat Steam 
e a With Special Refer- 
Beaver’ Class Turbo-Electric 
Cargo Liners,” A. W. Davis. 
Royal Institution of Chartered Surveyors 
Wednesday, Nov. 20th.—12, Great George Street, 8.W.1. 
Trade-by-Trade System of | 98 
ills of Quantities,” G. D. Walford. 


“ Coal Mining h 
m, 


"EB. L. Hirst trated catalogue of Tufnol products. 


director and general manager of 
Renfrew Foundries, Ltd., has NOW severed his 
connection with the latter firm. 


RUBBER Bonpers, Lrp., announces that Mr. 


















” 


Mr. W. Boyle, 

A.M.I.Mech.E., has been appointed to succeed 
Mr. Young’s services will remain available 

to the company for consulting work. 
H. M. Hozsson, Ltd., announces 


that Major 
T. P. Searight and Mr. 


H. Burroughes have, at 


Metallur- | their own request, relinquished their appointments 
8 las managing directors, but remain directors of the 


company with executive duties, Major Searight 


- 7pm, P . “ 
Friday, Nov. 22nd.—39, Victoria | 8.W.1. “Liquid | Will continue to Serve as chairman and Mr. S, W. 


Mr. Cuartes H. P. Ewxank, chief engineer of 
Edmundsons Electricity Corporation, Ltd., Mr. 
tT. &. Boothby, Mr. D. E. Bird, Mr. S, N. Chew, 
and Mr. W. Kitson, have established the firm of 
Ewbank and Partners, Ltd., engineering con- 
sultants, with registered offices at 109, Jermyn 
Street, W.1, for the present, the firm will operate 
from 24, Gillingham Street, 8.W.1. 

Davip Brown AND Sons (HuppErsrrezp), Lrp., 


The David Brown Foundries Company; the 
i i Huddersfield 
will be entitled The David Brown Tool Company, 
and J. Fitzpatrick and Co., Ltd., of Lon. 
don, is to be renamed David Brown Gear (London), 
Ltd. 


— 
Contracts 


of a 40-kW air-cooled 
which will be installed at 
Sweden, and will be em- 
ployed on the European telegraph service, and two 

-kW short-wave transmitters, which are to be 
erected at Grimeton on the Swedish west coast, 
and will be used to augment the existing telegraph 
service with America. 











Catalogues 


J. H. Sankey anp Son, Ltd., Ilford, Essex.—Leaflet 
i t 





on super acid-resisting cement, 


Turnou, Ltd., Perry Barr, Birmingham, 228.—Illus- 
Sornot, Ltd., Westcombe Hill, Greenwich, 8.E.10.— 
aflet on Sofnol non-hygroscopic soda lime. 


SwInDEns Patent, Ltd., 4-6, Earl Street, E.C.2.— 


Leaflet describing patent revolving head vice, 


THE ArrscrEw Company, Ltd., Weybridge, Surrey. — 


Royal Tech- | Illustrated catalogue of Airscrew axial flow fans, 


GEORGE Kent, Ltd., Luton, Beds.—Illustrated minia- 


ture catalogue of meters and industrial instruments. 


Macuine Company, Lrp., 
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A Seven-Day Journal 


Generation of Electricity, October, 
1946 


A STATEMENT by the Electricity Commis- 
sioners shows that3733 million units of electricity 
were generated by authorised undertakers in 
Great Britain during the month of October, 
1946, as compared with the revised figure of 
3179 million units in the corresponding month 
of 1945, representing an increase of 554 million 
units or 17-4 per cent. During the past ten 
months, ending October 3lst, 1946, the total 
number of units generated by authorised under- 
takers was 32,930 million units, representing 
an increase of 2785 million units, or 9-2 per 
cent over the revised figure of 30,145 million 
units for the corresponding period of 1945. 
The total number of units sent out from the 
generating stations of authorised undertakers 
during the. month of October, 1946 (i.e., 
units generated less units consumed in the 
stations by auxiliary plant and for lighting, 
&c.) was 3526 million units. The total number 
of units sent out from these generating stations 
during the past ten months of 1946 was 31,060 
million units, 


Road Mission to Sweden 


UNDER a scheme for an_ international 
exchange of information, a delegation from the 
British Road Federation recently visited 
Sweden, where, at the invitation of the Swedish 
Government, modern road design and con- 
struction were studied. A report, drawn up by 
the delegation, has been forwarded to the 
Minister of Transport and is now issued. Dele- 
gations from the United States, France, 
Sweden, Denmark, Holland and China have 
already visited England, and it is hoped that 
the Federation’s recent visit to Sweden is only 
the first of a series of such reciprocal visits. 
Among the conclusions reached by the delega- 
tion to Sweden were that road accidents were 
on the decline owing to adoption of modern 
methods of design, including ‘“ clover-leaf”’ 
crossings, fly-over bridges, &c. The report 
goes on to say that the possibilities of depressed 
and elevated highways in England have not 
yet been fully explored. Every effort should be 
made to plan our highway system ahead of 
requirements rather than to wait until road 
improvements and the construction of new 
highways have become long overdue. It is 
stated that the adoption of this policy in 
Sweden is enabling that country, wherever 
the burden of traffic is comparable to that in 
Great Britain, to provide a highway system 
which is far in advance of our own. Finally, the 
report states that the highway authorities in 
this country are greatly handicapped by 
inadequate financial resources and that many 
proposals for urgently needed highway develop- 
ment have not yet been proceeded with for that 
reason. The Federation therefore urges, in the 
interests of road safety and national economy, 
that H.M. Government most seriously consider 
the application of adequate funds derived from 
the taxation of road transport to the develop- 
ment of our highway system, not only to make 
up arrears, but to provide for the future growth 
of traffic. 


North of Scotland Hydro-Electric 
Board 


WE are informed by the North of Scotland 
Hydro-Electric Board that it has appointed 
Sir Murdock Macdonald and Partners, of 72, 
Victoria Street, Westminster, London, S.W.1, 
consulting engineers, to advise the Board on the 
Lock Shin scheme and the Lednock-Earn pro- 
ject. The Loch Shin scheme is expected to 
generate about 140 million units per annum and 
the Lednock-Earn project: about 58 million 
units per annum, The Loch Shin scheme is the 


first hydro-electric development in Sutherland- 
shire. The catchment area is about 250 square 
miles and it has a rainfall varying from about 
35in per annum at the south-eastern end to 
80in per annum at the north-western end. The 
loch, which will probably be turned into a 
reservoir, has an area of nearly 9 square miles. 
The available head will be about 250ft above a 
power station to be constructed near Invershin. 
Provisionally, it is hoped that within the major 
scheme there may be four smaller schemes at 
high levels, the waters from which will be used 
twice over. The Lednock-Earn project in 
Perthshire is in a more advanced state than the 
Loch Shin scheme, as some survey work has 
already been done here. It consists essentially 
of gathering the waters from a small catchment 
area of only 28 square miles, with a uniform rain- 
fall of about 70in per annum, into the upper 
reaches of Glen Lednock, which is to be turned 
into a reservoir. It will furnish a’ head of over 
750ft, which will be used to operate a power 
station near St.:Fillans, at the extreme eastern 
end of Loch Earn. Beauty lovers of this famous 
loch need have no alarm, as the water will run 
straight out of the loch without affecting its 
level. On November 19th, the Board further 
announced that contracts valued at nearly 
£3,000,000 have been placed for work on its 
scheme at Loch Sloy. A dam 160ft high will 
be built at Loch Sloy, a tunnel 1# miles long 
and 15ft 4in diameter will be driven through 
Ben Vorlich and a large power station opera- 
ting with a maximum head of 890 feet will be 
erected on the shores of Loch Lomond. It will 
have a capacity of 130,000 kW. Work on the 
scheme began last June. Mr. James William- 
son of Glasgow is the consulting engineer for 
this scheme. 


Government Roads for Northern 
Ireland 


On Wednesday, November 13th, it was 
announced by Major J. B. Perceval-Maxwell, 
Parliamentary Secretary to the Ministry of 
Commerce, that the Government of Northern 
Ireland has accepted full responsibility for the 
construction and maintenance of arterial or 
trunk roads in its area, and that the Ministry 
of Commerce is to become the highway autho- 
rity for such roads. In the meantime, local 
authorities are being asked to undertake urgent 
improvement works on roads, the cost of which 
will be met fully by the Ministry. It is further 
announced that the Government has accepted 
the Planning Commission’s recommendations 
that the approach roads to Belfast should be 
constructed. The approach road from the 
east was begun in 1938 at public expense, 
and it will be completed. In addition, two other 
approach roads, one from the south and the 
other from the north, are to be constructed 
and the Government is prepared to build them 
at public expense. The main roads throughout 
Northern Ireland are to be surveyed with a 
view to their improvement for the greater 
safety and convenience of modern traffic. 
In this work the local authorities will be 
assisted financially from public funds. The 
Minister of Commerce has set up an Inter- 
Departmental Committee to examine and 
report without delay on the position’ with 
regard to unclassified roads in rural areas. 
In order that remedial work should not be 
delayed, the Government is giving special 
temporary grants of 50 per cent of the cost 
of approved additional works of improvement 
on these roads in the current year. Similar 
grants will be given in the coming financial 
year. With the powers which the Govern- 
ment intends to seek, it expects to be able to 
reduce the dangers on trunk roads: The 
balanced programme of road construction, 
outlined above, which the ~ Government has 
in mind will, it. is stated, - take: many 
years to complete and will involve heavy 








Nationalisation of the Coal 
Industry 


THE Minister of Fuel and Power, Mr. Shin- 
well, stated in the House of Commons on 
Monday last that the primary vesting date for 
the transference of the coal mines to’ national 
ownership would be January Ist, 1947. 
Mr. Shinwell said that the National Coal 
Board had been working extremely hard 
in preparing for the actual taking over of 
the mines at the earliest possible moment. 
The administrative problems involved in an 
immense and unprecedented operation of this 
kind were, of course, formidable. A great 
variety of staff had to be engaged and 
first-class personnel was never easy to find, 
especially for a new form of organisation. 
Mr. Shinwell said that it would be some 
time before finality was reached in the 
case of many assets for which options had to be 
exercised. The Board had also to make 
arrangements to continue conciliation machinery 
and wage agreements in the industry and to 
provide for adequate financial arrangements 
and controls. In many ways, Mr. Shinwell 
continued, the Board would have to make 
temporary and provisional arrangements until 
its organisation was fully staffed. Composite 
undertakings would present special difficulties. 
Mr. Shinwell went on to say that in spite of the 
problems with which the Board was faced, there 
was, he felt sure, general recognition in the 
industry that the mines should be vested in the 
Board at the earliest possible date. He was also 
sure that the Board could count on the fullest 
co-operation of the National Union of Mine- 
workers and of all those concerned with the 
industry in overcoming the inevitable diffi- 
culties of the transitional period. After careful 
consideration and after consultation with the 
Board, it had been decided that the transfer- 
ence of the mines to national ownership should 
take place on January Ist, 1947, and the neces- 
sary Order under the Coal Industry Nationali- 
sation Act would be made accordingly. 


Nationalised Transport Compensation 


SPEAKING in the House of Commons on 
Monday, November 18th, Mr. Barnes, Minister 
of Transport, said that among the inland 
transport services to be acquired and brought 
under national ownership were all the activities 
conducted by the railway companies, the canal 
companies or boards, and the London Passenger 
Transport Board, whose undertakings have 
been and remain subject to control under 
Defence Regulation 69. The Bill shortly to be 
presented to Parliament would, he said, propose 
that the compensation payable for these under- 
takings should be based on the average of the 
mean daily quotations of their securities in the 
London Stock Exchange Official List for 
November Ist, 4th, 5th, 6th, 7th and 8th, 1946. 
If, however, the pre-election prices were higher, 
then the pre-election prices should be taken. 
A statement of the: values calculated on this 
basis was circulated in the official report. These 
values are to appear in the Bill. In the case of 
railway and canal securities which were not 
quoted on the six days in November, 1946, the 
compensation is to be settled by arbitration, if 
need‘ be, having regard to comparable securities 
for which a price will be fixed in the Bill. For 
each"£100 (nominal) of railway and canal stock 
of each description, the holder will receive such 
an amount of stock guaranteed by the Govern- 
ment as is, in the opinion of the Treasury, equal 
in value at the date of issue to the amount 
mentioned, regard being had to the market 
value of Government securities at the date of 
issue. Mr. Barnes concluded by saying that he 
was making this statement in advance of the 
introductiorf of the Bill in order to put an end 





expenditure, 





to any uncertainty. 
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Modern Locomotive Practice: Pennsylvania 


Railway 


By E. 0. POULTNEY, 


O.B.E., M. Inst. Loco. E. 


No. I1I—(Continued from page 434, November 15th) 


EXPERIMENTAL HIGH-SPEED LOCOMOTIVE 


300 lb per square inch. The tractive force 


ye the experimental application of|is therefore 76,400 lb, which is 72 per cent 
poppet valves to the “ K 4s” engine just} more than the “‘K 4s” 4-6-2 engine and 


mentioned was in hand, a further very 
important and interesting development, in- 
volving a wide deviation from existing | superheated steam to the engines, a boiler of 


18 per cent greater than the “M1” and 
“Mis” 4-8-2 locomotives. To supply 


— 


and a long combustion chamber. The length 
over the tube plates is 22ft. The total overal] 
length of the boiler and smokebox is no legs 
than 62ft 3#in. This engine stands on a 
wheel base of 64ft 4in, and the total length of 
the engine with the sixteen-wheeled double. 
truck tender is 140ft 2}in. 

Keeping in mind the observations made 
by the committee responsible for the 
1000-ton train tests previously mentioned, 
two features of this design will have 
been noted—(l) the high steam pres. 
sure, and (2) the relatively large valves 
in proportion to the cylinder dimensions, 
thus indicating large steam ports, more 
especially noticeable] when it is remem. 
bered that hitherto 12in valves have been 











6-4-4-6 LOCOMOTIVE, CLASS 


Pennsylvania locomotive practice, was receiv- 
ing active attention. As a result of the 
operating problems to be met between 
Harrisburg and Chicago, previously men- 
tioned, the Pennsylvania motive power 
authorities invited the co-operation of the 
three leading locomotive-building firms in 
the States—the American Locomotive Com- 
pany, the Baldwin Locomotive Works, and 
the Lima Locomotive Works, Inc.—in the 
design of a powerful steam locomotive to be 





**S 1°'-ALTOONA, 


impressive proportions is provided, having a 
total heating surface including the super- 
heater of 7746 square feet, supported by a 
grate area of 132 square feet, which is there- 
fore practically 90 per cent more than the 
grate area for the 4-6-2 and 4-8-2 engines. 
In proportion, therefore, to the tractive force 
the new design has much more boiler power. 
A glance at the construction details is inter- 
esting. For instance, the engine framing is 
composed of a single steel casting which 








1939 


used for all cylinders ranging from 23}in up 
to 304in diameter. While this locomotive 
has undoubtedly been able to handle very 
heavy trains, it has not been found entirely 
suitable for general operating requirements, 
and in point of fact it has been limited to run 
on the western section of the line between 
Crestline, Ohio, and Chicago, a run of 280 
miles. The problem of providing an 
engine suitable for through operation over 
the 713 miles between Harrisburg, Pa., 











4-4-4-4 LOCOMOTIVE, CLASS 


capable of hauling on a level tangent track 
1200 short ton passenger trains at 100 m.p.h., 
and estimated to develop some 6500 i.h.p. 
The result of these deliberations is seen in 
the remarkable “S81 ” locomotive illustrated, 
and it will at once be realised that the design 
represented a distinct departure from past 
practice. This engine was completed at 
Altoona in 1939 and was exhibited at the 
World’s Fair, New York. It will be noted 
that the wheel arrangement adopted is of 
the 6-4-4-6 type, and that there are two 
independent sets of four-coupled wheels. 
These are 84in diameter, and each set is 
driven by a pair of 22in by 26in cylinders, 
having 12in valves operated by Walschaerts 





gear and receiving steam at a pressure of 








**T 1°°-BALDWIN LOCOMOTIVE 


includes the cylinders complete, and has a 
weight of 97,620lb, the heaviest so far 
made. The entire locomotive runs on Timken 
roller bearings, which are also applied to the 
crank pins and the crosshead pins, the latter 
running in bearing assemblies mounted in 
the side members of the underhung cross- 
heads. The crosshead slides are of the 
Pennsylvania multi-bearing design already 
described, but in this instance the slide blocks 
are of aluminium alloy. The motion through- 
out, including the hollow piston-rods, is of 
high-tensile heat-treated steel, resulting in 
light reciprocating masses weighing 1010 lb 
per cylinder. There is a feed-water heater 
and mechanical stoker. The boiler is of the 
Pennsylvania type, with Belpaire firebox 











WORKS, 1942 


and Chicago has not therefore been entirely 
solved. 


Four-CYLINDER 4-4-4-4 Type ENGINES, 
Crass “Ti” 


Following the building of this engine, how- 
ever, the Baldwin Locomotive Works, recog- 
nising the advantages possible with a four- 
cylinder design on the lines of this locomo- 
tive, devoted further attention to engines of 
the same general design, and a little later 
put forward a proposal to the Pennsylvania 
and to other railways covering a four-cylinder 
type with four coupled units, but of a more 
compact design. The firm at one time had 
in mind building such an engine for demons- 
tration purposes; however, this never 
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materialised, because the Pennsylvania placed 
an order for two such locomotives, specifying 
that they must be able to operate 880 short 
ton trains on a level tangent track at a 
maximum speed of 100 m.p.h., and that the 
run of 713 miles between Harrisburg and 
Chicago should be made without having to 
take on an extra supply of coal more than 
once. 

In 1942 these two locomotives were 
delivered by Baldwin, who were in the main 
responsible for the design, though certain 
features were incorporated at the request of 
the Pennsylvania, which included a standard 
type of Belpaire boiler and the use of poppet 
valve cylinders with Franklin gear specified, 
in view of the very satisfactory performance 





the 280 miles from Crestline to Chicago speeds 
of 100 m.p.h. have been recorded; in 
fact, speeds round 100 m.p.h. have been 


maintained over considerable distances. 
Maximum i.h.p. 6,552 
Speed, m.p.h. ... .. or ‘aaah ‘Sze 85-5 
Cut-off, per cent ohdt dee el G2" XE, 25 
Boiler pressure, lb per square inch 295 


Steam chest pressure, lb per square inch 287 
Steam chest temperature, deg. Fah. 757 
Steam to engines, Ib per hour... . 101,210 
Steam per i.h.p.-hour, lb... : id. 15-4 
Engine only, weight, Ib... ... ... . 497,200 
Engine only, weight peri.h.p.-hour, lb. ... 75-6 


From the point of view of power output, 
the results of trials made on {the testing 
plant show these engines to be quite 





remarkable, as the above figures show. 


mentally at Altoona. This engine, classified 
“Q1,” had four cylinders all outside, the 
leading pair, 23in by 28in, were placed in the 
usual position between the wheels of the 
front truck, but the trailing pair, 194in by 
26in, instead of being arranged between the 
two groups of independently driven coupled 
wheels, as for the class ‘‘T 1,” were placed 
on each side of the firebox. This plan 
shortened the coupled wheel base, a con- 
sideration, as this engine had five coupled 
axles with 77in wheels in two groups, made 
up of three coupled axles leading and two 
trailing, an arrangement which accounts for 
the different cylinder sizes, proportioned in 
accordance with the differing adhesive 
weights. The principal dimensions of this 




















2-10-4 LOCOMOTIVE, 


of the converted ‘“‘K 4s” locomotive. One 
of these engines is illustrated. They are of 
the 444-4 type, a wheel plan that has 
made it possible materially to reduce the 
length and make a reasonably compact and 
handy design. The chief dimensions were 
given in a table in the second article of this 
series (page 434). As all the special features 
mentioned as being incorporated in the 6-4-4-6 
engines were again used, such as complete 
roller bearing equipment, special lightweight 
motion, feed-water heater and stoker equip- 





CLASS 


This data refers to the test results apper- 
taining to maximum power 


POWERFUL FREIGHT ENGINES 


The most recent locomotives are for freight 
traffic, but before dealing with them refer- 
ence must be made to changes that have 
taken place in the direction of the motive 
power department. F. W. Hankins, who 
followed J. T. Wallis in 1927, retired from the 
position of chief of motive power in 1941, and 





**J 1°°-ALTOONA, 1942 


very large locomotive are given in one of 
the tables on page 460. 

The locomotive has not been repeated, for 
although the cylinder arrangement adopted 
had certain advantages, these were appa- 
rently outweighed by certain disadvantages 
chief of which is the difficulty of making 
steam and exhaust connections with the hind 
pair of eylinders, and a further difficulty in 
providing a satisfactory support for the 
slidebars. 

In 1942, also, a further design for a 














€ 
4-4-6-4 LOCOMOTIVE, CLASS ‘**Q@ 2°'—ALTOONA, 1945 


ment, it will not be necessary to give further 
details of this design, though mention should 
be made of the use of a unit cast steel framing 
for the engines, which again included the 
cylinders, this time complete with the poppet 
valves chambers. The boiler pressure is 
again 300 lb per square inch and the heating 
surfaces total 5889 square feet, while the 
grate area is 91-3 square feet. The total 
engine wheel base is 52ft 2in, a reduction of 
12ft 2in compared with the previous engine, 
and the total wheel base of the locomotive 
is reduced to 107ft 2in, as against 140ft 
2tin. 

In regular service these locomotives have 
made through runs from Harrisburg to 
Chicago with trains of 1000 tons, and over 


the late H. W. Jones assumed this important 
office, and was therefore largely concerned 
with the introduction of the remarkable 
4-4-4-4 express engines classified “T1” 
placed in traffic in 1942, and of which a 
further fifty are being built, twenty-five at 
Altoona and twenty-five by Baldwin. Mr. 
Jones also introduced the designs now to be 
mentioned, the designs for which have been 
worked out by the present mechanical engi- 
neer, C. K. Steins. 

Following the introduction of the four- 
cylinder passenger engines, class “T 1,” 
it was decided to apply the same prin- 
ciples of construction to engines intended 
for fast freight traffic, and in 1942 a 








large four-cylinder design was built experi- 








ten-coupled heavy freight engine was pre- 
pared, this time of the normal two- 
cylinder type. This “J1” design, of which 125 
have been turned out of the Altoona shops, 
is, as the illustration shows, of the 2-10-4 
type, the first having this wheel plan to 
be used by the Pennsylvania. A further 
innovation is seen in the Baker valve motion 
which takes the place of Walschaerts 
motion, standard on the Pennsylvania since 
1905. A further departure from standard 
is the use of a round top radially stayed 
firebox. The cylinders, 19in by 34in, 
have 14in valves with the long full gear 
travel of 9in. These dimensions, together with 
69in wheels and a steam pressure of 270 lb 
per square inch, give a rated tractive force 
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of 95,1001b, increased to no 


wheels of the trailing truck. The total heat- 


ing surface is 9498 square feet and the area 
A feed 


of the firegrate 127-7 square feet. 
water heater and mechanical stoker form part 
of the equipment of these very large engines, 
which have a weight of 575,880 lb. In com- 
mon with modern standards, the engine 
main frame is a unit steel casting comprising 
the cylinders and saddle with bracket 
supports for the air pumps, used for the 
Westinghouse brake. These engines comprise 
two classes, ““J1” and “J1a,” built during 
1942, 1943, and 1945. 

In 1944, a further large engine was 


less than 
110,100 1b by the booster driving the hind 





should one of the engines commence 
slipping, in which event steam is shut 
off until such time as the slipping 
engine is reduced in speed equal to that 
of the non-slipping engine. When this takes 
place steam supply to the cylinders is auto- 
matically restored. The engine framing is 
a unit steel casting comprising the cylinders. 
Like all these large castings, now for all 
practical purposes standard in American 
practice, they were supplied by the General 
Steel Castings Corporation. Other equipment 
includes a feed-water heater and the usual 
mechanical stoker. In common with all Penn- 
sylvania locomotives, Westinghouse brake 
gear is also fitted. The engine and tender run 





Table IV, page 410, was presented setting 
out the maximum indicated horse powers 
developed by different engines when tested 
on the plant at Altoona. A comparison 
can be seen between the power of the 
“E6s” Atlantic type of 1914 and the 
very large 44-64 fast freight engines, 
class “‘Q 2,” of 1945. The former developed 
&@ maximum of 2488 i.h.p., representing an 
engine weight per i.h.p. of 97-61b, whereas 
the latest engines, class “ Q 2,” can develop 
as much as 7987 i.h.p., representing an 
engine weight of 77-6 lb per i.h.p. Referring 
to the powers shown for the “E63” 
engine, a note of explanation is necessary. 
The lower power of 2357 i.h.p. was the 















































built at Altoona for fast freight traffic, | on Timken roller bearings, applied to all axles. | highest obtained during the first tests made 
TaBLE VI.—Pennsylvania Locomotives, Period 1902-45: Freight Engines 
| ‘ 
Date i; 1902 1905 1907 1913 1914 1916 1918 1922 1926 | 1942 1942 1944 
Type oey. oes teh cee et 2-8-0 | 2-8-0 2-8-0 2-8-0 2-8-2 | 2-10-0 2-10-2 2-10-0 4-8-2 2-10-4 | 4-6-4-4 | 4-4-6-4 
Class 2m S| ‘“Héea” | “Méb” | “He” | “Steer * Rte? Tas * ‘Ml” ** Fig.” a Cen, “or” * Q2” 
Cylinders, inches bg isseiS best sae ach Ee ee | S8>c2e 24 x 28 25 x 28 27 x 30 | 304 x 32 | 30x32 | 30x32] 27x30 29x 34 /2,23 28/2, 19} x 28 
| 2, 19} x 26/2, 23 
Driving wheels, diameter, inches... ...| 56 | 56 62 62 | 62 | 62 62 62 7 69 es ‘ie 
Steam pressure, lb persquareinch .... | 205 || 205 205 205 205 | 250 215 250 250 270 300 300 
Heating surfaces— | 
Tubes and flues, square feet 2,677 | 2,677 3,652 2,859 3,736 | 4,044 4,305 4,303 4,303 5,993 4,938 6,000 
Firebox, square feet . pees 167 | 167 190 211 305 | 287 422 287 395 375 580 725 
Evaporative total, square f feet ‘ef 2,844 2,844 3,842 3,070 4,041 | 4,331 4,727 4,590 4,698 6,368 5,518 6,725 
Superheater, square feet . Rea linen — | — 613 943 | 1,133 1,364 1,634 1,634 2,930 2,290 2,930 
Grate area, square feet.. ry eee, eesd  eee 48-95 55-09 55-09 69-89 69-89 79°93 69-89 69-89 121-7 121-7 121-7 
Wheelbase— } 
Engine ses aes cee ee | 24ft Dim | 24Ft Min| 25ft 9fin | 25ft 9hin | 36ft 4}in | 32ft Zin | 41ft Ll}in| 32ft 2in | 41ft O}in| 49ft 3in | 54ft LOin| 53ft 5hin 
Engine and tender |: 57ft 11 inl 57ft 113in| 59ft Sgin | 62ft 4gin | 73ft 3}in | 73ft 4fin | 82ft O}in| 73ft 44in | 79ft 3gin | 104ft Ofin|107£t Tin| 107ft 7hin 
Weights— 
Coupled axles, Ib 175,700 | 178,700 | 209,800 | 223,300 | 240,200 | 341,000 | 351,000 | 352,500 | 267,000 | 379,493 | 354,700] 393,000 
Engine, Ib . ses ase ees} 194,500 | 200,700 | 242,000 | 251,000 | 320,700 | 371,000 | 435,000 | 386,100 | 385,000 | 375,880 | 593,500 / 619,100 
Engine and tender, Ib .-+ ass se-| 333,300 | 339,500 | 401,100 | 411,600 | 497,050 575,700 | 641,100 590,800 | 602,900 | 787,380 1,027,870 | 1,049,100 
Rated tractive foree— | | 
Engine cylinders, Ib . 42,168 42,168 45,327 | 49,183 61,465 90,024 | 84,890 | 90,024 64,550 | 95,100 81,793 | 100,800 
Booster... oa ee wa | = ellis ties - | — | — | = | 15,000 11,250 | 15,000 
| | ' | | | 











Class 


and in this a return was made to the 
four-cylinder arrangement as for the ‘T1” 
passenger locomotives. This engine, illus- 
trated herewith, has two sets of coupled 
wheels, the leading set four-coupled with a 
pair of 193in by 28in cylinders, and a trailing 
set of six-coupled wheels with cylinders 
233in by 29in. Thus, the wheel arrange- 
ment is the reverse of that used for the 
“Q1” class engine. The coupled wheels 
have a diameter of 69in compared with 
77in for the “Q1.’’ Walschaerts gear is 


When tested on the Altoona plant, one 
of these engines developed a maximum 
of 7987 ihp., at a speed equivalent 
to 57 miles per hour and the boiler 
attained a maximum actual evaporation of 
137,479 lb per hour. The engine weight is 
619,100 lb, so that the weight per i-.h.p. 
was 77-6lb. A total of twenty-six of these 
locomotives have been built at Altoona, one 
in 1944 and the remainder during 1945. They 
are probably the most powerful engines of 
the non-articulated type so far built, and 


** H6b ”’ 2-8-0 engines were the first to be fitted with Walschaerts valve gear and were also fitted with 12in piston valves. 


on the plant during June and July, 1914, 
while the higher power of 2488 i.h.p. was 
recorded when a further series of tests were 
carried out in December of the same year. 
The power of the “‘ K 4s ” Pacific, according 
to tests, made with the initial engine, was 
3184i.h.p. Later engines have been modified 
in certain respects, the principal change 
being, the writer understands, in the design 
of the blast pipe. 

The maximum power is now about 3500 
ih.p., for a steam flow to the cylin- 


















































used. For the leading cylinders the piston| are certainly very notable examples of recent|ders of about 70,000lb per hour. The 
TaBLe VIL.—Pennsylvania Locomotives, Typical Tenders ; Period 1902-42 
| 

Date 1902 1914 1914 1931 1922 1929 1930 1939 1942 
Engine class * H6a ” ** E6s ” “ K4s” K4s ” “Tle*” “Rs “Mla” ns: te ‘Ql’ 
Engine type 2-8-0 4-4-2 4-6-2 4-6-2 2-10-0 4-6-2 4-8-2 6-4-4-6 4-6-4-4 
Service Freight Z P. wer Passenger Freight Passenger Passenger Passerger Freight 
Tender wheels, diameter, inches soe 33 33 36 33 33 36 33 36 36 
Wheels Wr RE ace Soe Sie nln. cede ee 4 4 4 6 4 4 6 8 8 
Truck wheel base ag ees 5ft 6in 5ft 6in 6ft 5in 9ft Oin 5ft 10in 6ft 6in 9ft Oin 14ft Oin 13ft 9in 
Truck centres... ee 14ft 8in 13ft 6in 17ft 8in 31ft Oin 19ft . Oin 24ft Oin 32ft lin 29ft 6in 25ft 3in 
Wheel base total... 20ft 2in 19ft Oin 31ft 24in 40ft Oin 24ft 10in 30ft 6in 41ft lin 43ft 6in 39ft Oin 
Water capacity, gallons, U US. “ 7,200 5,500 7,850 24,410 10,300 14,125 22,090 24,230 19,165 
Coal capacity, Ib... ..| 29,200 27,500 27,190 50,240 37,400 35,600 63,000 53,000 82,640) 
Weight loaded, Ib 138,800 109,650 171,400 395,835 204,700 244,900 378,360 451,840 434,370 

Tenders equipped with water scoops, air and hand brakes and stoker equipment, except for classes “‘ H6a”’ and ‘‘ E6s.”’ 

The latest passenger and freight locomotives, classes ‘‘T1”’ and ‘‘ Q2”’ have tenders generally similar to the class ‘‘Q1” 

with water and coal capacities of 19,500 ga'lons and 82,000 lb and 19,020 gallons and 79,740 lb respectively. 
valves are 12in diameter and for the hind| construction and relatively small in pro-;class ‘“T1l’’ 44-44 engines are said 


pair 14in valves are employed. The boiler 
is somewhat similar in size to those used 
for the ‘‘J 1” and “J la” 2-10-4 engines, 
but the firebox is of the Belpaire pattern, 
and the total heating surfaces amount to 
9655 square feet, rather more than for, the 
“‘J 1” series. The grate area, however, remains 
the same at 121-7 square feet. Both the “J1” 
and “Jla” and _ these four-cylinder 
engines, class ““Q 2,” have type E super- 
heaters and multi-valve throttles housed 
in the superheater headers. 

An interesting device fitted to the four- 
cylinder locomotives is an automatic con- 
trol for the steam supply to, the two 
sets of cylinders, which comes into action 








portion to the high power developed. 


SUMMARY OF PROGRESS 


In concluding this survey of Pennsylvania 
locomotive practice, admission must be 
made of the fact that a number of locomotive 
types and classes fhave not been mentioned. 
These include engines designed for shunting 
services and certain Mallet articulated loco- 
motives, though this particular type is not 
numerous as the Pennsylvania have, when 
compared with other railways, not made 
much use of these engines. 

In order to indicate the development 
that has taken place during more recent years, 








to be the most powerful passenger engines 
so far built, certainly they are outstanding 
examples of modern locomotive engineering. 
The tables of dimensions give particulars of 
leading designs in use from 1868 to 1889, 
which include the first Pennsylvania stan- 
dards. In view of the considerable part taken 

in development of passenger locomotives by 
the Atlantic type, .Table III, page 410, was 


given to indicate the advances made with 


these engines. The remaining tables show 
successive modern types for passenger, 
and freight services, and serve to demon- 
strate the increase that has taken place, 
both in size and potential power output, 
as indicated by the rated tractive force. 
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** Emancipation Day ”’ 
By EDWARD H. LIVESAY 


No: Il—(Continued from 


De Dion 
beni de Dion, a name that strikes many a 
+‘ familiar chord in my memory. The 
reputation of the de Dion-Bouton Company 
was originally based on its heavy steam 
tractors, trucks and buses, but in the early 
90’s Bouton turned his attention to the 
development of the ultra-high speed (1800 
r.p.m.) petrol engine, which he fitted to a 
tricycle—it is curious that all the three 
pioneers, Daimler, Benz and de Dion, began 





des tanger 
REE Ss 


DE DION TRICYCLE AT TUNBRIDGE 
WELLS—1895 


their experiments with cycle-type machines 
—the first specimen to reach England being 
demonstrated at the Tunbridge Wells 
Exhibition in 1895, ridden by Bouton 
himself. The engine was a very compact 
little single-cylinder affair, air cooled, with 
electric ignition and crankcase enclosed 
flywheels. It drove a balance-geared back 
axle through spur gearing. The Tunbridge 
Wells machine was ? h.p., a power only 
sufficient for little but level roads. Neverthe- 
less, the thing worked and showed evidence of 
great possibilities. The British patents, 
along with an ill-assorted mass of others, 
valuable and worthless, chiefly the latter, 
were bought by Lawson and the British 
Motor Syndicate, the public career of the de 


page 437, November 15th) 


Emancipation Day, a 1} h.p. model being 
actually the first machine of the parade to 
reach Brighton. 

Another machine of the de Dion type also 
earned distinction on Emancipation Day by 
being the only British-built vehicle to make 
the trip successfully on that occasion; in 
fact, I believe it was the only British creation 
in it. It was a Beeston tricycle fitted with a 
close copy of the de Dion motor, and was 
ridden by another lad, one Gorton, son of the 
Chairman of the Beeston Company. Like 
its prototype, it was fitted with electric 
ignition, but a year or two later the Beeston 
people, weary of the troubles that were at 
first part and parcel of most electrical devices, 
switched over to the hot tube. Of course, 
this did not last long. Granted it was reliable, 
but it helped to heat up the cylinder, already 
hot enough in all conscience ; it blew out in 
windy weather and blew the whole machine 
up in a capsize, a thing that was. always 
likely to happen in emergency. It happened 
to me once, but I got off with nothing worse 
than a soaking with petrol ; had my machine 
been. fitted with tube ignition I should prob- 
ably have been burnt to death. In a word, it 
was dangerous, and in any case improvement 
in electrical ignition soon banished the 
platinum tube to the limbo of the outmoded 
and obsolete. 

As already mentioned, I became a de 
Dion rider a year or so after Emancipation 
Day. Herewith is a picture of. the pair of us. 
It was a 1? h.p. 1897 model with single 
air-cooled cylinder, 66 mm by 70 mm, 
inlet valve (automatic) over exhaust, with 
surface carburettor—just visible behind my 
left leg—ignition from a dry battery hanging 
from the top tube vid an induction-coil seen 
on the axle-bridge to the right. On the left 
of the bridge was the silencer. The brakes 
were a band on the balance gear and a spoon 
on the front tyre. The tank behind the 
saddle contained extra petrol, the running 
supply being in the surface carburettor. In 
those days the finest “gassy”’ petrol, 
s.g. 680, cost 9d. tols. It had to be “ gassy ”’ 
or the engines would not start. The controls 
consisted of throttle, mixture and spark- 
variation (firing point) by little levers on 
the top tube, twist-grip (left) switching on 





Arret,” presumably because it was feared 
the rider might forget which way to twist 
it when rattled—and a handle on the down 
tube, hidden by- my knee, operating the 
compression tap. This was opened when 
pedalling to start—there was no clutch— 
and shut when the motor began firing. It was 
really a very practical machine, with a 
maximum speed of about 25 m.p.h., and 
would climb quite a respectable hill—assisted 
by the pedals—but not a really steep one, 
though assisted by anything within my power. 
For instance, East Hill, Dartford, was too 
much for it—I know, because I proved it, 
and I have never forgotten it. I see myself, 
first attacking it hopefully—then less hope- 
fully—pedalling furiously—hope abandoning 





DE DION TRICYCLE—1897 MODEL 


—jumping off, running behind, simul- 
taneously steering and shoving from behind, 
with the compression tap spitting flame into 
my face (it was opened to prevent back- 
firing), the engine radiating heat over my 
already overheated brow. I did get to the 
top but in such a condition that I have 
never been able to admit my machine was 
capable of mounting East Hill, Dartford, 
under its own power. It needed all the 
assistance I could give it, and more than it 
had any right toask. But I am straying into 
reminiscence. Long, steady rises tried it 
seriously ; when the rise was too long, too 
seriously, the engine overheating and “ conk- 
ing out.” The gear-reduction was roughly 
8-1. About 1901, a water-cooled head was 








Dion tricycle on English roads beginning on 
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BOLLEE ON HIS RACING TRICYCLE 


and off—thoughtfully worded “ Marche- 








fitted, the engine power became 2? h.p., 
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even a clutch was tried—a diabolical con- 
trivance, this, which capsized the machine 
backwards if let in a trifle carelessly—but 
about this time the motor bicycle came in 
and the tricycle went out, much to my dis- 
gust. During its heyday it had a very con- 
siderable vogue, thousands being built and, 
undoubtedly, from the de Dion motor sprang 
the motor-cycle engine of to-day. Look at a 
modern motor-cycle engine, compare it 
with the de Dion engine of the early 90’s, 
and the resemblance is extraordinary. ‘In 
the dusk, with the light behind it,” the two 
might be taken one for the other. The de 
Dion engine was the father of millions of 
motor-cycle engines and is closely related to 
the air-cooled aeroplane engine as well. 

In 1899, de Dion turned his attention to 
the light car, water cooling the 34 h.p. 
engine, the power of which steadily increased 
in later models to 8 h.p., becoming multi- 
cylindered, until de Dion, unable to resist 
the attraction of the large car, abandoned the 
light car—or “ voiturette,”’ as it was termed 
—entirely, and thus failed to become what 
he might have, the Ford of France. In any 
case, they were remarkable little machines 
and I have a great affection for them still. 
It remains a dream of mine to take a modern 
bicycle, say, an “ Ariel ” Square-Four, fit it 
with a balance-geared back axle and feel 
once again the thrill and stability of my old 
de Dion, plus the advantage of being able 
to travel at 85 m.p.h. instead of 25, arid to 
sail up East Hill, Dartford, serenely instead of 
ignominiously, under the machine’s power 
instead of chiefly under my own. Perhaps 
this will come about some day—stranger 
things have happened. But to conclude: 
in a copy of The Illustrated London News, 
to hand this very day from England, I 
see @ picture of the Marquis de Dion seated 
in one of his little 34 h.p. 1900 model “ voitu- 
rettes,’’ which I remember so well, and read 
with regret that he had recently died, old 
and well stricken in years, at the age of 90. 
As the Founder of the Automobile Club de 
France, partner in the de Dion-Bouton 
firm, and intimately concerned in the pro- 
duction of the de Dion motor, he left his mark 
on the automobile industry and a name to 
conjure with. I am glad to add this little 
personal tribute to his memory. 

I should like to say something more about 
other names that are connected with the 
Emancipation Day run—Duryea, Bollée, 
Pennington, and so on—but space forbids. 
Perhaps, at some other time, I must content 
myself by mentioning that the two American 
Duryeas performed excellently in the run to 
Brighton and it is still open to argument 
whether they er the Bollées arrived first after 
having made practically a race of it all the 
way from. London. They were really most 
promising machines, fast and quiet, fully 
deserving the future that for some occult 
reason or other they never attained. The 
Bollées were weird machines, noisy, fast, 
unreliable, and of such a design that no 
future could possibly have been theirs. They 
were “‘ tandem voiturettes,’’ semi-car, semi- 
cycle, with three wheels and a medium-speed, 
horizontal, air-cooled engine, single cylinder, 
tube ignition, the burner adding its heat to 
the head, already nicely shielded from cooling 
breezes by the cylinder and crankcase, 
driving the rear wheel by a belt. On a wet 
road they were practically unmanageable, 
except by an expert. As the Bollée fréres 
drove the two machines that so distinguished 
themselves on the road to Brighton, it is 
evident thay had the expert tooling they 
demanded over the grease and slime of that 
causeway. The third Bollée, driven by a 
non-expert, Duncan, ended in the ditch at 
Patcham—this proves my point. Leon 





Bollée is shown herewith on one of his racing 
tricycles. At one time it was my ambition 
to drive a Bollée, but somehow I never 
achieved it, which is fortunate, as it would 
certainly have got me into all sorts of 
trouble. 

Pennington—but he really needs an 
article to himself. The illustration with 
Pennington at the controls, speaks louder 
than words of the sort of machine he was 
responsible for on Emancipation Day and 
after. But with one thing he was ahead of 
his time, a thing that ‘went out’’ for 
many years, and then came back again— 
the “‘ balloon” tyre. You see it on that 
Pennington tricycle, if tricycle it be, at so 





early a date that the pneumatic tyre had 
only been fitted to ‘‘ push ”’ cycles three or 
four years, and not by any means always on 
them. Yes, Pennington was a daring man, 
who should have gone far, but his own faults 
were his undoing, and he died, leaving nothing 
behind. 

And so Emancipation Day comes to an 
end in a mist of memories, to which many 
more could be added if space permitted. It 
is fascinating going back into these pas: 
records, and poring over old books, papers 
and pictures of motoring in the early days, 
of which I have a huge store. I hope the 
reader will have felt at least a little of this 





through the medium of my halting pen. 








E continue below our description of the 
more interesting exhibits at the Glasgow 
Exhibition. 


Autpis BrotHers, Lrp. 


The principal items of interest to be seen 
on the stand of Aldis Brothers, Ltd., Sarehole 
Road, Birmingham, are an industrial-enlarger, 














FIG. 7—-VERTICAL ENLARGER—ALDIS 


a@ miniature projector, and an epidiascope. 
The projector arid the epidiascope both have 
a wide range of application, and their design 
makes them particularly suitable for the visual 
methods of technical training and demon- 
stration which have now become a recognised 
practice in industry and commerce. 

The vertical enlarger is of all-metal con- 
struction and adaptable to any supply voltage. 
It will enlarge the whole area of a 1/2 plate 
negative, and will accommodate film and glass 
negatives up to 1/1 plate size. It is designed 
to give projections varying from six times 
down to one-and-a-half times enlargement, 
all automatically focused to ensure a fixed 
optical centre for all degrees of enlargement. 
A projection printing and reducing attach- 
ment permits the making of same size or slightly 
enlarged prints on bromide paper by pro- 
jection, and of reductions down to two-thirds 
size, all automatically focused. 

The substantial rigid construction of the 
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graph we reproduce in Fig. 7. A heavy cast- 
iron base at the rear of the enlarging board 
supports a triangulated steel structure. The 
vertical columns of this structure are polished 
and plated brass tubes. on which moves the 
camera body supported by its cast aluminium 
brackets. The camera is counterbalanced by 
a@ weight moving in guides in the supporting 
frame. A cam plate on one of the pillars con- 
trols the focusing mechanism through a 
series of levers, for enlarging purposes. This 
plate is graduated with a scale of enlargements 
from one-and-a-half to six times. 

In the lamp house four 150-watt electric 
lamps are closely bunched and their light is 
augmented by a system of four inclined mirrors. 
When the current is switched on the enlarger 
only lights up to give a safe dim light. When 
a separate lever is depressed the full lighting 
power is transmitted to permit the exposure 
to be made. 

A projection printing and reducing attach- 
ment consists of an additional cam plate, 
a simple form of screw slow motion attached 
to the camera, and a subsidiary short focus 
wide-angle lens, which is interchangeable with 
the longer focus enlarging lens. With the 
subsidiary lens attached and the camera 
brought down so that the bellows control 
lever engages on the lower cam plate, the instru- 
ment works as a projection printer. It has a 
range of from two-thirds reduction to one- 
and-a-half times magnification. 


CLARKSON (ENGINEERS), LTD. 


In addition to a representative range of 
milling cutters, end mills, &c., made by the 
company, Clarkson (Engineers), Ltd., Mill 
Walk, Nuneaton, is also showing its “‘ Autolock ” 
chuck unit, and a simple cutter grinding machine 
which it is now making. 

The ‘ Autolock ” ek is designed to hold 
end mills firmly and incorporates means to 
prevent their slipping whilst taking a cut. 
Any tendency to slip causes the chuck to grip 
the end mill shank more tightly. For use with 
these chucks, a special mill is made, with the 
upper part of its shank threaded. In addition 
to its body the chuck comprises three main 
parts: a collet into which the end mill shank is 
partially screwed; a sleeve into which the 
collet slides; and a knurled nose nut which 
retains the sleeve in the body. The lower end 
of the collet is tapered to correspond and 
register on a projecting annular tapered nose 
in the sleeve. The sleeve and the collet, 
containing the end mill, are slipped into the 
body of the chuck and hand tightened in 
position with the nut. When the tool tends to 
slip under load its threaded shank draws the 
collet down deeper into the taper on the sleeve 
to increase automatically its grip and thus the 
grip of the collet on the end mill. 

The cutter grinder is a simple, straight- 





instrument will be appreciated from the photo- 


forward pedestal-type machine, capable of 
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accommodating a length of 12in between its 
centres and swinging cutters up to 6in diameter. 


PRECISION ACCESSORIES, LTD. 


A useful little machine tool which has been 
imported into this country from Switzerland, is 
to be seen on the stand of Precision Accessories, 
It is 


Ltd., 12, Ogle Street, London, W.1. 





motor through a vee-belt and gears. Its 
eight speeds are doubled by use of a back 
gear arrangement to give sixteen spindle speeds 
between 75 and 4000 r.p.m. 

The machine is built in three main sections 
—a bed, a headstock assembly which incor- 
porates the drive, anda base. The bed has a 
downwards extension at the headstock end, 











FIG. 8—UNIVERSAL MACHINE AS A LATHE—PRECISION ACCESSORIES 


primarily intended for laboratories or small 
tool rooms, where a small universal machine 
is required to produce a variety of non-standard 
work. As will be seen from Fig. 8, it is basically 
a lathe but by simple and rapid manipulation 
and the addition of various accessories, can 
be adapted as a horizontal or vertical milling 
machine, a high-speed drilling machine, a 














FiG. 9—UNIVERSAL MACHINE AS A MILLER 
—PRECISION ACCESSORIES 


horizontal boring machine, a jig borer, a slotting 
machine, a die filing machine, a cylindrical or 
surface grinder, or as a power hacksaw. 

The machine is built to precision limits 
throughout and in each of its forms is designed 
to perform the full functions of the tool for 
which it is adapted. Its spindle is driven by 
a two-speed reversible fractional . horsepower 





in which vertical slideways are machined, and 
in these slideways the headstock assembly is 
moveable through a lead screw.. In its hori- 
zontal position the bed is supported on the 
base by a trunnion bearing at the tailstock 
end, and a pad formed at the bottom of the 
headstock extension member. From the inside 
of the headstock extension member pro- 
jects a steel supporting pillar which slides 
in a tubular column attached to a bridge set 
in the base adjoining the trunnion bearing. 
The column is designed to swing on the bridge 
and can be locked to hold the bed in a vertical 
or in a horizontal position. To bring the 
machine into the vertical position for drilling, 
milling or jig boring it is swung up, as shown 
in Fig. 9, where it automatically assumes a 
truly vertical position on being clamped. 

With the machine arranged as a screwcutting 
lathe, the headstock slide is automatically 
registered and locked: in position to give a 
centres height of 4;in and a distance between 
the centres of 16}{in. The saddle has power 
feed for screwcutting, &c., and means of rapid 
or slow hand traverse are provided. When 
it is required to use the machine as a surfacing 
lathe the headstock can be screwed up to give 
a maximum centre height of just over 8in. 
To use a boring bar on the machine the head- 
stock spindle height is adjusted as required 
and lined up with a bar support bearing fixture 
which replaces the tailstock. 

When adapting the machine as a horizontal 
miller, an overarm is inserted in the hole to 
be seen above the headstock centre and the 
arbor is inserted into the end of the spindle. 
A substantial bracket extends down from the 
overarm rigidly to support the outer end of 
the arbor. The saddle cross slide is used as a 
work table and vertical cutter feed is effected 
by screwing the headstock up or down. 

The disposition of the machine as a vertical 
mill is clearly shown in Fig..9. For this applica- 
tion the shell cuttershank is carried inthe spindle 
and an angle table is clamped to the saddle 
cross slide. The work table is 17#in by 4}in 
and a maximum milling length of 7jin is 
available. The combination of table and head 
movements with the machine in this form also 
makes it suitable for small jig-boring purposes. 

The foregoing are a few of the adaptations 





of the machine which can as readily be arranged 
in the many other forms listed. 

Another useful machine handled by this firm 
is a small plastics moulding press known as 
the “ Labpress.”’ It is a small hand-operated 
press capable of exerting a pressure of about 
4 tons and having electrically heated platens, 
6in square with an opening height of 5in. 
This press is not intended for production work 
but for the trying out of experimental moulding 
tools, made in cheap materials for short-run 
trials. It is used to ascertain the suitability 
of design prior to the manufacture of expensive 
production tools. 


BritisH TRANE, Ltp. 


In addition to its well-knowh range of heating, 
ventilating and cooling units for industrial 
and domestic use, British Trane, Ltd., Vectair 
House, Clerkenwell Close, London, E.C.1, is 
showing a special assembly of its extended 
surface heating and cooling coils. 

The heating coils are for operation with 
steam and hot water, and are available in a 
range of standard sizes from 12in to 30in in 
height, and from 12in to 120in in length, 
in 6in steps. The coils are arranged either as 
single or double-row units, and are housed 
in a suitable framework to facilitate assembly 
into a battery of any number of rows in depth, 
according to requirements. 

Air-cooling coils are designed for operation 
on chilled water or with refrigerants. Water- 
cooling coils are available in a range of standard 
sizes similar to the heating coils described 
above, and with from four to twelve rows in 
depth. 

A new floor-type cooler is particularly designed 
for space cooling in office or industrial buildings, 
hospitals, &c. It is designed for operation 
with either a chilled water or direct expansion 
refrigerating system. Its cooling coils and air 
insulating system are housed within a neat, 
compact cabinet, and three standard sizes 
are available, having air capacities from 300 
to 1000 cubic feet per minute. 


MIDLAND InpDvustTRIEs, LTD. 


The “‘ Mil” steam trap made by Midland 
Industries, Ltd., of Wolverhampton, is of 
simple yet strong design, as is shown from 
the drawing, Fig. 10. In it the usual liquid- 
filled bellows has been replaced by a 
number of bimetal strips. The valve has 
plenty of movement whilst being completely 
balanced to avoid any influence by steam pres- 
sure. The traps can be set to release water 
and air from a steam vessel or adjusted to 
release condensed water at any predetermined 
temperature below that of the steam. 

The body of the trap is a solid hot brass 
stamping, the valve A and its seat being of 
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FIG. 10-—STEAM TRAP—MIDLAND INDUSTRIES 


stainless steel. The bimetal element B is 
carried on a bridge piece C, on which it can 
be adjusted through a screw and nut to operate 
the valve at any predetermined temperature. 
An integral strainer D prevents foreign matter 
from interfering with the smooth working of the 
valve. 


J. BROCKHOUSE AND Co., LTp. 
Metprvums, Lp. 
J. Brockhouse and Co., Ltd., of Vic- 


toria Works, Hill Top, West Bromwich, 
and its associate company, Meldrums, Ltd., 
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of Timperley, Manchester, are exhibiting a 
number of improved solid fuel firmg appliances 
for steam and hot water boilers. 

The Meldrum “ New” fixed grate sprinkler 
stoker, using natural or forced draught, has 
been redesigned and a stoker front for a two- 
flue boiler of the Lancashire type is illustrated 
in Fig. 11. It is supplied in two parts, one 
for each flue, each part being accurately 
machined to ensure true alignment. Each 
of the cast iron fronts is constructed with 
hollow chambers through which pass the 





Fic. 11—SPRINKLER STOKERS ON LANCASHIRE 


secondary air supply. This arrangement not 
only serves to cool the stoker front but also 
pre-heats the secondary air. Renewable pro- 
tection shields are fitted behind the fronts and 
these shields also are air cooled. 

In the sprinkler box, fitted below the fuel 
hopper to each grate, is a metering valve, 
which measures out the fuel on to a revolving 
distributor. This distributor controls and 
disperses the fuel upon the grate. Working 
in conjunction with the mechanism of the 
sprinkler box are trajectory and timing con- 
trols arranged to effect variations in the dis- 
tribution of fuel fed on to the grate. Where 
the box opens out into the furnace a top and 





FiG. 12—UNDERFEED STOKER—MELDRUMS 


a bottom deflector are fitted to adjust the 
fuel distribution and this top deflector is con- 
trolled by the trajectory lever. The stoker 
is driven through a self-contained gearbox, 
which incorporates an infinitely variable clutch 
mechanism driving the metering valve in 
the distributor box. 

For primary air, pressure under the grate 
can be obtained from the firm’s steam jet 
blower system. The blowers consist of two 
cast iron venturi tubes, having jets made of a 








special alloy highly resistant to erosion. The 


system is claimed to obtain maximum air 
injection with a steam consumption which 
rarely exceeds 3 to 4 per cent of the 
total steam generated by the boiler. It serves 
to cool the fire-bars and assists in the pre- 
vention of ‘clinker formation and permits the 
burning of inferior fuels. Superheated steam 
is used in these steam jets and for this purpose 
‘integral ’’ superheaters of the convection 
type are installed within the boiler setting. 

The controlled secondary air can be varied 

by infinite amounts by the simple manipu- 
lation of a steam valve. 
For this superheated 
steam is piped to a 
blower mounted behind 
each hopper on top 
of the stoker fronts, 
and cool air is induced 
into the hollow cham- 
bers of the stoker front. 
In this manner the 
secondary air stream 
is also pre-heated quite 
considerably to ensure 
rapid combustion of the 
volatile matter, and 
contributes to the 
overall thermal  effi- 
ciency of the boiler. 

The Brockhouse 

“Self-stoke” auto- 
matic gravity feed 
boiler is of the sec- 
tional type, which feeds 
fuel by gravity on to 
a sloping water-cooled 
fire-grate. This boiler 
is built up of special 
pressings, designed to 
give alternate water 
and flue ways. In it 
the gases have an up 
and down travel and 
are in contact with 
the whole area of the 
boiler plates through- 
It burns graded fuel, 
which is contained in a hopper on_ the 
boiler front and, as the fuel is con- 
sumed on the grate, replacement by fresh 
fuel takes place by gravity action, the rate 
of feed being controlled by an adjustable 
throat slide in the mouth of the hopper. 
Water-cooled fire-bars prevent excessive clinker- 
ing or ash fusion and their replacement due to 
burning through or warping is avoided. 

Primary air and pre-heated secondary air 
are supplied to the fire-grate by an electrically- 
driven forced draught fan through a system 
of ducts with adjustable dampers. The 
primary air is directed to a closed ash pit 
under the sloping grate, and the water-cooled 
fire-bars are arranged to provide a large number 
of slots for the complete inter-mixture of the 
air with the fire. To complete the combustion 
of the volatile gases distilled from the fire-bed, 
secondary air is introduced through a heat- 
resisting steel tube, running the full length 
of the grate above the fire-bed, the air being 
discharged through a large number of small 
holes in the tube at a velocity and in a direction 
to ensure turbulence. The blow:pipe has 
specially designed supports and an expansion 
sleeve. 

Attendance required on one of these boilers 
is only that necessary for removing the ash 
and clinker from the grate and the recharging 
of the fuel hopper at intervals of twelve or 
more hours, according to the load and type 
of fuel being used. The automatic control 
system is simple and consists of a thermostat, 
or in the case of low pressure steam types, 
a pressurestat, which in turn controls the frac- 
tional horse-power motor driving the forced 
draught fan. These boilers are suitable for 
low pressure hot water heating or they can 
be supplied with a steam drum for low pressure 
steam at 151b gauge working pressure. 

The Meldrum ‘‘ Neverjam ”’ underfeed stoker, 
for use on steam boilers, is illustrated in Fig. 
12. It is of the worm feed type and incorpor- 
ates a special metering tray which supplies 
fuel to the worm in increments according to 


BOILERS—MELDRUMS 


out their passage. 





the pressure obtaining. It has a type of 
jigging feeder which extracts. coal from the 
hopper and feeds it slowly in to the worm. 
At the same time it screens the fuel and ejects 
any large pieces likely to jamb the stoker. 

For automatic control purposes a depar- 
ture from normal practice has been made by 
the adoption of potentiometric controllers 
which measure the pressure. These measure- 
ments are converted into electrical impulse 
which unbalance a pair of relays in a small 
modulating motor. According to the direction 
of unbalance the relays switch on the motor, 
which can turn in either direction, as dic- 
tated by the rise or fall of pressure in the boiler. 
The motor only turns a sufficient amount to 
vary the coal feed metering unit and air vane 
control enough slightly to increase the feeds 
and bring about a state of unbalance between 
coal feed and pressure. In this way a fully 
floating control ensures that for every given 
pressure there is a given increment of coal or 
air feed. 








Road Machinery for Railway 
Work in the United States 


WitH increasing traffic and even traffic 
congestion in many localities, American rail- 
ways are having many problems in carrying out 
necessary repairs and maintenance on the 
tracks and bridges. In general practice the 
custom has been to send ‘* work trains,’’ com- 
posed of the required equipment in the way of 
excavators, ditchers, pile drivers, rail-handling 
cranes and other machinery, accompanied by 
gangs of men. But with heavy traffic the 
occupation of even one track by a work train 
interrupts regular train movements, and 
involves the slowing or stopping of trains, and 
a certain element of danger. Usually it 
the endeavour to minimise traffic disturbances 
by running the work trains to a more or less 
convenient siding to keep out of the way of 
traffic trains. But this method limits the work- 
ing time, and the work train gang is largely idle 
while the train runs to and from the siding. 
There is now therefore an increasing develop- 
ment of the practice of carrying men, materials 
and machinery on motor trucks or lorries, which 
travel over the public roads or across country. 
Many large machines are either self-propelled or 
are transported on platform trailers in tow of 
lorries. Many forms of light and heavy cranes 
are included in this class, and can do most of 
the work required of track-mounted cranes and 
pile drivers. As a supplement to this heavy 
equipment, mounted on wheels or crawlers, 
the working gang is largely equipped with power 
tools, thus expediting the progress of the work 
and in many cases reducing the number of men 
required. The engineer or superintendent must 
have a clear knowledge of the highway system 
in his district, and the various routes by which 
his gangs and equipment can reach the railway 
at different points. As a result of this tendency, 
many new designs of machines and appliances 
are being introduced. 


Is 








PRE-FABRICATED Roaps.—A large quantity of 
“ Pierced Steel Plank ’—pre-fabricated roadway— 
is to be sold by the Ministry of Supply, at Newbury 
Racecourse. uring the war it was used for the 
rapid construction of airfields, and is very suitable 
for making into semi-permanent non-sink roads 
in the minimum of time and with the minimum 
of labour. Each “plank” is a nine gauge steel 
sheet, approximately l0ft long and 15in wide, 
and is pierced, as its name implies, with three- 
inch holes, which reduces the weight to 64 lb. 
Joined together by special locking clips and laid 
over any reasonably level ground, it forms a con- 
tinuous roadway and short sections can be used 
for standings for vehicles and farm machinery. 
A descriptive leaflet and details of further quan- 
tities for disposal are available from the Direc- 
torate of Disposals (R.E.), Ministry of Supply, 
Great Westminster House, WHorseferry Road, 
London, 8.W.1. 
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Bomb Disposal’ 


By H. J. GOUGH, C.B., MB.E., D.Sc., M.I.Mech.E., F.RS. 
No. I 


Y the end of 1945 more than 50,000 
high-explosive enemy bombs of 50 kg 
or over had been dealt with in Great Britain 


TaBLe I.—Recorded High-Explosive Bombs Dropped on 
United Kingdom in Twenty-Four Weeks 


— 





Percentage 
Un- of un- 
Total.jexploded| exploded 
bombs. | bombs. 


Four-weekly period. 





October 7th, 1940, to 
November 4th, 1940... 892 83 9-3 


November 4th, 1940, to 
December 2nd, 1940 _...| 8,720 591 6-8 
December 2nd, 1940, to 
December 30th, 1940 ...) 2,518 292 11-6 
December 30th, 1940, to | 
January 22nd,1941 .... 989; 100 | 10:1 
January 27th, 1941, to 
February 24th, 1941 .. 888 56 6-3 
February 24th, 1941, to 
March 24th, 1941... ...| 3,623 339 9-4 
17,630; 1,461 Average 
8-3 














alone. The total number of high-explosive 
bombs dropped is not accurately known. 








_jobstructions and penetrate deeply into the 


render safe the fuses and other devices ; 
and (3) to open the bomb casing and remove 
the high-explosive filling. 

From high-altitude attack, bombs acquire 
velocities sufficient to break through many 


earth. After anormal entry angle of between 
15 deg. to 45 deg., to the vertical, the bomb 
course may be seriously and unpredictably 
deflected. Statistics reveal that 69 per 
cent of unexploded bombs penetrate less 
than 15ft, 20 per cent between 15ft and 20ft, 
10 per cent between 20ft and 25ft, 1 per 
cent over 30ft. The time involved in exca- 
vation nearly always occupies the major 


essential need for a scientific method of 
location from the surface became apparent 
very early. 

The bomb having been located and reached, 
the fuses must be identified and rendered 
safe. A very great number and variety 
of fuses were employed in German missiles 
of all types dropped from the air, but three 
principal types of 
fuses were used; once 
their problems had 
been solved, variants 
of these types, together 
with many lesser im- 
portant kinds, pre- 
sented few additional 
difficulties. All three 
types—No. [15], No. 
(17] and No. [50]— 
are Rheinmetall elec- 
tric fuses with certain 
essential features in 
common. In each 
case, when the bombs 
are in the bomb racks, 
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A and B. 
FC. Firing condensers. 
RC. Reservoir condensers. 
8S. Impact switches. 


Fic. 1—CiRCUIT DIAGRAM OF RHEINMETALL, FuSsE No, [15] 


Table I, taken from census figures collected 
during the most active period of enemy 
raiding, shows that about 8 per cent failed 
to explode; during the sporadic raids of 
1943 and 1944, an average figure of 20 per 
cent was approached. But these figures 
fail to indicate the peak demands placed 
on, the di 1 squads; in one week in late 
1940, no less than 900 high-explosive bombs 
were disposed of. In spite of their activity, 
there were, at times, as many as 1000 
unexploded bombs in London alone, and 
nearly three times that number in the whole 
country. The majority of unexploded 
bombs were fitted with impact fuses which 
had failed to function: after identification, 
their disposal is a simple matter. But until 
reached and identified, each bomb is a poten- 
tial delay action; this fact governs bomb- 
disposal operations and dislocation of national 
war effort and civil security. 


1. Basic AND PARTICULAR PROBLEMS 
WHICH EMERGED IN 1940 


The three basic problems of bomb disposal 
are; (1) to locate buried bombs; (2) to 





*Institution of Mechanical Engineers, Thirty-third 


Charging plungers (spring-loaded). 





Thomas Hawksley Lecture, Friday, November 15th. 
Extracts. 


the aircraft is con- 
nected by a telescopic 
arm to two spring- 
loaded plungers in 
each fuse head. The 
bomb is released and, 
immediately after it 
is free from its suspension, the battery 
automatically charges a reservoir con- 
denser in the fuse; the telescopic charg- 
ing arm then parts company with the 
bomb. Thus, no attached bomb can have 
a charged fuse. As the bomb falls, the 
charge on the reservoir condenser leaks 
through a high resistance to a firing con- 
denser, thus arming the fuse ; the time taken 
from the instant of bomb-release enables 
the aircraft to reach a safe distance. 

The [15] Fuse, Alternatively Instantaneous or 
Short-Delay.—Fig. 1 shows the essentials of 
the circuit, which has two independent parts. 
That charged from plunger A gives an arming 
time of 8 seconds and instantaneous action 
on impact, That charged from plunger B 
has two firing condensers with arming 
times of 2 seconds and 8 seconds, with 
igniters firing pyrotechnic delays of 8-8 
seconds and 0-3 second, respectively. The 
bomb aimer can arrange his switch to give 
explosion with or without delay by either 
charging plunger B only, or both plungers 
A and B, With “delay” charging, the 
actual delay obtained depends on the height 
of free fall of the bomb. Also, with either 
method of charging, if the bomb drops 


SWAIN Sc. 


part of bomb disposal operations, and the | PY 






impact, as none of the firing condensers 
will have become sufficiently charged. The 
bomb is “dud” but dangerous, because 
the condensers continue to charge and 
movement or vibration of the bomb will 
close the switches and detonate the bomb. 
In time, the condensers will self-discharge, 
and the fuse become harmless. 

But this fuse can be made safe merely 
by depressing the plungers to make con- 
tact with the reservoir condensers and then 
earthing for sufficient time to discharge 
also the firing condensers. A simple tool 
for this purpose—the Two-Pin Phig Dis- 
charger—was quickly produced in April, 
1940, and issued to all squads. 

The [50] Fuse.—The [50] fuse, first encoun- 
tered in September, 1940, is designed to act as 
a boobytrap and anti-handling device; Fig. 2 
shows the essential circuit. Basically sigplar 
in principle to the impact fuse, the arming 
time is increased from seconds to minutes 
using a very high leakage resistance, 
so that the fuse becomes live only after it 
has come to rest in the ground. The inertia 





1,800 M2 







(3 MINUTES ARMING) 


FC 0-4 MF 





IGNITER 
BRIDGE 




















BODY OF FUSE CEARTH") 


“THE ENGINEER” SWAIN Sc. 


Aand B. Charging plungers (spring-loaded). 
RC. Reservoir condenser. 
FC. Firing condenser. 
Extremely sensitive switches. 
FIG. 2—CIRCUIT DIAGRAM OF RHEINMETALL 
Fuse No. [50] 


switches are extremely sensitive: very 
slight movement or vibration of the bomb 
will cause detonation. Also, if the charging 
plunger is depressed after the fuse is armed, 
the firing condenser is connected direct to 
the igniter, so exploding the bomb. Thus, 
the use of the two-pin discharger on this 
fuse would be fatal. This dangerous fuse 
presented a difficult problem. 

The [17] Long-Delay Fuse.—The [17] long- 
delay fuse consists of two principal parts. 
The top part is electrical and similar to 
the ‘‘ instantaneous action’ portion of the 
[15] fuse with this difference, that when 
the electric igniter fires, it ignites not 
the detonator of the bomb, but a small 
tube of Thermit. The heat evolved is 
conducted through the casing to the lower 
part of the fuse where it melts a wax pellet 
to allow a spring-loaded plunger to rise 
and free the balance-wheel of a clockwork 
mechanism ; the clock then starts and runs 
for a pre-set period of from 14 to 72 hours, 
the bomb then detonating. There is no 
opening of any sort connecting the upper 
electrical part of the fuse with the lower 





less than 60ft, the fuse will not operate on 





encased clockwork portion, situated deep 
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in the fuse pocket. It is useless to work on 
the electrical portion, for its réle has been 
completed on impact with the target. The 
essential and difficult problem is therefore 
to stop the clock. As illustrated in Fig. 3, 
the obvious impulse to withdraw the fuse 
bodily has been foreseen. For under most 
[17] fuses is placed a mechanical anti- 
withdrawal device called the “Zus 40.” 
The gaine of the [17] fuse slides easily into 
the metal body of the Zus ;_ two knife-edges 
fitted to that body engage with the side 
of the fuse pocket and prevent the Zus 
being withdrawn from the pocket. On 
impact with the ground, a ball is dislodged, 
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A. Electrical portion of No: [17] fuze. 
B. Clock of No. [17] fuze. 
C. Gaine of No. [17] fuze. 


1. Knife-edge 

. Spring-loaded trigger member with needle 
striker. 

. Spring-loaded locking detent, with retain- 
ing ball 

. Detonator (ignitory). 

. Booster pellet. 

. Gaine. 


we 


Zus 40. 


oe 


J 
d Fuse-locating ring. 
e Fuse-locking ring. 
f Fuse pocket casing. 


a Picric ring. 
6 Pieric pellets. 
c Bomb casing. 


FIG. 3—FUSE POCKET FITTED WITH No. [17] 
FUSE AND Zus 40 


by inertia, from under a detent engaging 
a spring-loaded trigger-member with needle 
striker and the trigger moves forward until 
arrested by the gaine of the [17] fuse. Were 
the fuse then to be withdrawn, as the gaine 
passed out of the Zus, it would release the 
spring-loaded trigger whose needle end would 
strike the detonator; the flash from the 
latter would then set off a booster pellet 
which, in turn, sets off the gaine of the Zus, 
thus detonating the bomb. 

Even when the fuses have been made 
safe, temporarily or permanently, it is 
usually necessary to remove the high- 





cemetery. Opening and emptying the case 
is the third basic problem of bomb disposal. 
The steel ,casings to be attacked range in 
thickness from jin of mild steel up to 
2in of 70 ton steel. 


II. Some PrRoBLEMS SOLVED IN 1940 AND 
1941 


Methods and Equipment for Rendering 
Fuses Inoperative: (a) The No. [50] Fuse.— 
We have already noted that if the plun- 
gers of a live [50] fuse are depressed, the 
bomb instantly detonates. Further, the 
impact switches are so extremely sensitive 
that vibration or movement of the bomb 
as a whole will also make it explode. This 
sensitivity governs not only the nature of 
the operations which can safely be carried 
out when the bomb is reached, but also the 
excavating methods which can safely be 
employed in getting to the bomb. The 
sensitivity to vibration was determined 
quantitatively ; ¢.g., a displacement of the 
fuse of 0-006in in a time of 0-025 second 
is sufficient to close the switch contacts. 
On the excavation aspect, an investigation 
was carried out, at the Road Research 
Laboratory, on the amplitude and frequency 
of soil vibrations set up by concrete-breakers, 
automatic spades, the driving of piles and 














Fic. 4—Liquip FUSE - DISCHARGER 


(THE “B.D. DISCHARGER "') 

stakes into the ground, &c.; these afforded 
guidance to excavation technique. In 
regard to operations on the bomb, measure- 
ments showed that such methods as drilling 
through the fuse-head or trepanning the 
bomb-casing were quite unsafe with this 
fuse and other methods had to be found. 
Attention was therefore concentrated on 
various methods of discharging the con- 
densers, without depressing the plungers. 
The attractive possibility was realised— 
and fully investigated—of slowly discharging 
the condensers by introducing into the fuse 
some slightly conducting fluid which would 
cause the charge to leak away in a few min- 
utes, but was not sufficiently conducting 
to allow a path across the switch and so fire 
the igniter. 

The Royal Aircraft Establishment showed 
that steam could be injected past the plungers 
without depressing them and, when con- 
densed inside the fuse, would slowly and 
safely discharge the condensers. A “ Steam 
Fuse Discharger ’’ was developed, and issued 
to Army units as a Company store and was 
frequently and successfully used to immunise 
live [50] fuses. It consists essentially of a 
small steam boiler, heated by an electrical 
element connected to a battery. 
Simultaneously, and following up a sug- 
gestion due to Mr. Davy, of Messrs. Barr 





explosive filling of the bomb, either on site 
or in some other location such as a bomb 








slightly conducting liquid, similarly injected 
past the plungers. A mixture of alcohol, 
benzine, and salt was evolved, having the 
required conductivity and able to find its 
way past the oiled washers round the plun- 
gers; it covered the entire inside surface 
of the fuse and “wetted” the polystyrene 
of the switchblock. The simplicity and 
compactness of this liquid fuse discharger— 
known as the “ B.D. Discharger ’’—is seen 
in Fig. 4: it represents the ultimate result of 





Lightweight model on a 250 kg S.C. bomb 


FiG. 5—MAGNETIC CLOCK - STOPPER, 
DESIGN No. 3 


careful investigations carried out by various 
laboratories. A measured quantity of the 
liquid is forced into the fuse, under a con- 
trolled pressure, using a bicycle pump, and 
lett for 30 minutes, by whica time the fuse is 
completely discharged. Evacuation of the 
fuse prior to injection was investigated but 
found to be unnecessary, but the right 
conductivity, the maximum safe pressure 
without depressing the plungers, the mini- 
mum safe amount of liquid, suitable com- 
positions to cover a wide range of tempera- 
tures, &c., called for exhaustive study. 
This “‘ B.D. Discharger ”’ became a standard 
store issued to all units for use, not only on 





FIG. 6—-FUSE POCKET BEING REMOVED BY ELEC- 
TRIC RAM, WITH CLOCK -STOPPER IN PLACE 


the [50] fuse, but on all types of direct- 
acting short-delay fuses, with which it 
superseded the two-pin discharger; it was 
used by all three Services without failure. 

(6) The No. [17] Fuse.—In dealing with a 
[17] fuse, it is essential to know if the clock- 
work unit is, or becomes, active. When a 
buried bomb is reached, the clock may not be 
working because it has accidentally stopped 
before the pre-set time or because it has never 





and Stroud, experiments were made using a 





started for some reason. Such a clock may 
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be very dangerous ; some have started under 


slight vibration. The familiar medical 
stethoscope applied to the case enables the 
“ticking ” to be heard with difficulty and 
uncertainty, so an electrical stethoscope 
was speedily developed to give unmistakable 
signals, and also to enable the listener to 
be situated at a safe distance from the bomb. 
Analysis of the sound spectrum of the 
“tick ’ gave a maximum intensity at about 
1000 cycles per second: a stethoscope was 
designed with crystal microphone, amplifier 
and headphones having maximum response 
at that frequency. The microphone was 
fitted with a small magnet to secure it auto- 
matically to the bomb-casing; a 50-yard 
length of cable connected it with the amplifier 
battery unit. 

The obvious method of rendering safe a 
[17] fuse is to stop, or keep stopped, the 
clock. It is common knowledge that cer- 
tain watches are stopped by magnets, 
others being fitted with so-called non- 
magnetic hairsprings, as is the clock of the 
[17] fuse. But the bearings of the third 
and fourth wheels have steel spindles and 
bushes and, in a strong magnetic field, 
friction can be sufficiently increased to stop 
or jam the movement. But to stop by this 
means a clock deeply buried in a massive 
steel casing, by using portable and com- 
pact apparatus, is not easy and much 
intensive research and development were 
required before we were satisfied with the 
result. The magnetic field required was 
determined and studied. It so happened 
that the sixth clock to be recovered, and on 
which design was based, proved twice as 
difficult to stop as any other clock ever 
encountered ; as we used a generous design 
factor of safety on this clock, the resulting 
clock-stoppers had plenty of margin in 
hand. 

The Royal Aircraft Establishment speedily 
developed the first practical equipment— 
an air-cooled coil with batteries—which 
was put into production. But it had only a 
short working life : the 200 amperes required 
could be passed for a few seconds only 
without overheating the coil and the stopped 
clock might restart subsequently. A great 
step forward was a continuous rating mag- 
net developed by the laboratories of the 
General Electric Company : it required only 
25 amperes and could be used continuously 
for 60 minutes at full load. Actually, the 
clock having been. stopped, the magnetic 
field could safely be reduced to two-thirds 
of its stopping value and the most difficult 
thin-walled bomb could be held stopped 
On extremely rare occasions—so rare that 
one suspects an error by a German armourer 
—have clock fuses been found in armour- 
piercing bombs; with such a thick case, 
more batteries are required and the rating 
is reduced to a few minutes. Relays of 
clock-stoppers would be used with such 
bombs; it was not worth while issuing a 
special equipment for such rare occurrences. 

But the clock-stopper was still too bulky 
and heavy, the magnet weighing 180 lb. 
Fig. 5 shows the next model evolved jointly 
by the R.A.E. and the G.E.C. The magnet 
has glass winding insulation and can be safely 
used at a much higher temperature ; having 
a performance equal to its predecessor, 
the weight is halved to 90 lb. This magnetic 
clock-stopper represents the end point of a 
series of successful solutions to a very 
difficult technical problem. Mention will 
be made later of a special hollow magnet 
(see Fig. 6) to hold the clock stopped while 
the whole fuse pocket is removed bodily after 
a trepanning operation. 


C. has long been recognised in Spain that 
extensive railway electrification would confer 
great benefits upon both the users of the rail- 
ways and on the general economy of the 
country. Details of an electrification plan have 
now been published by the Spanish Ministry of 
Public Works in the form of a pamphlet, 
entitled ‘‘ Plan General de Electrificacion de 
los Ferrocarriles Espafioles.”’ 

This plan involves a consumption of some 
700 million kWh of electrical energy per annum 
in its first stage, and all the lines which are an 
integral part of the plan will be completely elec- 
trified by 1958. In order to consider the supply 
of electricity in Spain in relation to the present 
proposals, it is necessary to go back to the year 
1942, the last year which can be considered 
normal from the point of view of rainfall, when 
the total production amounted to 4438 million 
kWh, of which 4064 million kWh were gene- 
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bute 13-2 per cent of the total production and 
by 1956 this amount will be increased to 17-8 
per cent. 

It can be assumed that the total energy 
generated throughout 1956 by existing steam 
and hydro-electric power stations will rise to 
11,272 million kWh per annum, the total pro- 
duction for 1943 (the first year in which restric- 
tions operated) having been 4775 million kWh. 

An average consumption of 150,000 kWh per 
annum per kilometre of track can be assumed 
for the 4500 km of track which it is proposed to 
electrify. -This will mean a total consumption 
of 674 million kWh as soon as all railway elec- 
trification is completed. If, on the other hand, 
the growth of new industries is taken into 
account, it is assumed that within ten years 
there will be available an annual excess of some 
570 million kWh, mainly derived from the 
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rated by water power and 374 million kWh by 
steam power. In 1945, an exceptionally dry 
year, the production of energy by water power 
was 3022 million kWh, the corresponding figure 
for steam amounting to 944 million kWh. 

Coal production in Spain is very meagre, and 
consists mainly of soft coal; so far there has 
been no extensive industrial use of the anthra- 
cite deposits. The same applies to lignite, at 
present almost undeveloped. It is therefore 
economically convenient to use these inferior 
coals in large central power stations at the pit- 
head, and leave the better-quality fuel for loco- 
motives. i 

The anticipated development of steam power 
stations during the first stage of the electrifica- 
tion plan includes several plants at the pithead, 
such as those at Sada, Puentes de Garcia 
Rodriguez, and the National Electricity Works 
at Ponferrada, Ujo and Puertollano, which 
together produce some 640 million kWh per 
annum, operating as base power stations. Other 
power stations will come into operation within 
three years, before the development of the elec- 
trification plan represents a consumption 
greater than 100 million kWh per annum. 
Important hydro-electric schemes will be 
finished before the end of 1955, and will produce 
5642 million kWh per annum. In addition, the 
output provided by pithead power stations 
operating on anthracite will total 855 million 
kWh per annum. The steam power stations 





(To be continued) 





operating on anthracite will therefore contri- 











@ 


SPANISH RAILWAY SYSTEM ELECTRIFICATION SCHEME 


deposits which can be used at pithead power 
stations and where the density and frequency of 
rainfall will result in an addition of 500 million 
kWh per annum from both private and State 
generating stations. 

When the electrification plan has been com- 
pleted, there will be an annual saving of some 
1,180,000 tons of locomotive coal, which, if 
burnt in efficient steam generating stations, 
should provide 1480 million kWh per annum, or 
more than double the total energy required for 
the development of the electrification plan. 

Railway electrification so far carried out in 
Spain has resulted in marked economy of opera- 
tion over the electrified lines. It has made 
available a considerable number of steam loco- 
motives for service on other lines inadequately 
provided with tractive power at present, and 
has resulted in considerable improvement in the 
capacity and flexibility of the service, particu- 
larly with regard to passenger traffic. 

In 1928 the then Minister of Public Works, 
Count Guadalhorce, formulated an intensive 
electrification programme, and in 1941 this was 
embodied in the Railway Electrification Plan, 
approved in January, 1945. The first stage of 
this plan will cover 4500 km of single or double- 
track line, and will be completed in under 
twelve years. Five standard locomotive types 
will be employed. 

Express locomotives will operate at a speed 
of 110 km per hour, and will be capable of 
hauling a 550-ton train at a speed of 60 km per 
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hour on gradients of about 1 in 60. Low-speed 
locomotives will operate at 80 km per hour and 
will be capable of hauling a 600-ton train at 
50 km per hour up similar gradients. 

Railears to be used will comprise a motor 
coach with a standard passenger coach per- 
manently coupled, each unit being mounted on 
two four-wheeled bogies. 

In accordance with the proposed electrifica- 
tion plan, main lines and those with heavy 
traffic density, as well as those handling medium 
traffic, will be provided with modern signalling 
equipment. Colour light signalling will be used 
at the stations and there will be lock-and-block 
signalling between stations, especially on single- 
track lines and those carrying heavy traffic. 
There will also be automatic block signalling 
between stations and improved telephonic com- 
munication, in addition to central traffic control. 

On 4000 km of track there will be colour-light 
signals with lock-and-block between stations, 
including 316 km actually equipped with light 
signals. These lines include the Busdongo— 
Ujo, the Barcelona—Manresa and the Medina- 
Miranda sections, which will be equipped with 
new block installations. There will be mecha- 
nical signals with electric light for night opera- 
tion and lock-and-block between stations over 
a track length of 3900 km. Automatic block 
equipment will be installed on 243 km in 
addition to that on the Madrid—El Escorial and 
Barcelona lines of 153 km. Centralised traffic 
control will be provided on 210 km on the 
Madrid—Cercedilla, the Santa Cruz de Mudela— 
Espeluy and the Ponferrada—Branuelas sections. 

Automatic train control by distant signals 
will be extended to the actual electrified 
sections, and to the 4500 km of lines included 
in the overall electrification plan. This system 
will also possibly be extended, in one form or 
another, to certain of the lines which will con- 
tinue to be operated by steam locomotives. 








Plate Evaporators for 
Refrigeration 


A NEw shop has been laid down in the works 
of Winget, Ltd., Rochester, for the manufac- 
ture of vacuum plate evaporators deve- 
loped by the Dole Refrigerating Company of 
America. These plates are designed for use 
with a wide range of cooling and refrigeration 
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STORAGE SHELVES 


apparatus and may be adapted for use in 
conjunction with any form of refrigeration. 
They comprise a pair of flat steel sheets which 
are welded together round the edges and have 
set between them a refrigerant coil of small 
diameter seamless steel tube. The ends of the 
coil project outside the assembly and are 
arranged for coupling up to the source of refri- 
gerant. The tank so formed is hermetically 


sealed and the air within exhausted to a high 





pheric pressure evenly distributed over the 
outer surfaces of the sheets presses them 
inwards against the coil to effect a continuous 
line of contact which permits a high degree of 
heat transfer and is claimed to maintain auniform 
temperature over the whole area of the plate. 

The vacuum plates are flat and thin and may 
be assembled in series 
to form a nest of storage 
shelves such as are 
illustrated, or, alterna- 
tively, the plates may 
be hung from the ceil- 
ing of a storage cham- 
ber where refrigeration 
is required and used 
as air cooling units, 
According to the use 
for which the plates 
are required, they may 
be painted with alu- 
minium or sprayed with 
a zine coating. As 
both sides of the plates 
are smooth and are 
formed with no pro- 
jection or pockets, their 
surfaces can be easily 
scraped clean of frost 
and, except at reason- 
ably long intervals, a 
shut-down period for 
de-frosting is not neces- 
sary. 

At present difficulties 
with material supplies 
have restricted the 
range of freezer shelves 
being produced to those having a standard 
thickness of #in and width of 22in in three 
lengths of 48in, 60in, and 72in. Standard 
plates being made for use as overhead and 
cooling units are }in thick, 12in wide and 72 
in or 84in long. The latter type of overhead 
plate, which may be connected in parallel or 
in series, is usually built up in banks of four, 
five or six plates. When the plates are intended 
for use with methyl! chloride or freon the coils 
are fitted with copper tube extensions, and for 
use with ammonia female screwed pipe con- 
nections are provided. 

The designers state that in still air below 20 
deg. Fah. heat absorption is approximately 2 
B.Th.U.sper square foot of plate surface per hour 
per degree of temperature difference between 
the temperature of the refrigerant and that of 
the air surrounding the plate. If the air is above 
20 deg. Fah., the factor is about 2} B.Th.U.s 
and if the surrounding medium is water or 
brine, this factor increases to about 12 
B.Th.U.s. 

Similar plates have also been developed in 
another form for use in maintaining refrigera- 
tion conditions during the transport of goods. 
Known as “hold-over’’ plates, they are in 
effect ‘“‘ cold accumulators ’’ and for this pur- 
pose the same structural form is retained ; 
but, in addition to being exhausted, the space 
round the coils between the outer sheets is 
partially charged with a solution having a low 
freezing point and of a formula required for the 
desired temperature range. For low tempera- 
ture use a —6 deg. Fah. solution is introduced, 
whilst, for higher temperatures, one of — 18 deg. 
Fah. is used, but other eutectics with different 
temperature characteristics may also be adopted 
when necessary. These “ hold-over” plates 
are made in a number of standard sizes with 
thicknesses of 2fin or lin. They can be installed 
in a railway truck or van body either in a 
vertical or a horizontal position on the walls or 
floor, suspended from the roof, or used as par- 
titions between trays. As will be seen from the 
photograph of the interior of the van which 
we reproduce, the plates take up but little room 
and their effect on the pay load is relatively 
small. 

The coils can be charged with any commercial 
refrigerant and their charging can be effected 
by a compressor carried on the vehicle, or they 
may be connected at set intervals with a central 
refrigerating system. 

The thicker plates are used on vehicles where 





vacuum. As a result of this vacuum the atmos- 





they are frozen each night whilst the vehicles 





are out of use. Thus prepared the vehicle can 
be used in service from 12 to 15 hours the next 
day. The lin plates are applied in cases where 
the vehicle has its own independent compressing 
device, which operates whilst it is in service. 
Naturally, these plates are installed to com- 





pensate for temperature increases during service 





**HOLD OVER®’* PLATES FITTED IN A VEHICLE 


deliveries and the products transported are 
intended to be cooled or frozen prior to 
packing. 








The Performance of High- 
Voltage Circuit Breakers 


Arr blast and oil circuit breakers met on 
common ground when two papers were pre- 
sented for discussion at a meeting of the Insti- 
tution of Electrical Engineers in London on 
Thursday, November 7th. The first paper, 
“The Extinction of Ares in Air Blast Circuit 
Breakers,” by A. Allen and D. F. Amer 
(Reyrolle and Co., Ltd.), was concerned with 
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Fic. 1—CROSS-SECTION OF AIR TURBULATOR 


investigations into the many factors affecting 
the performance of air-blast circuit breakers. 
The authors paid particular attention to the 
aerodynamic aspects of arc control and 
described the development of the air turbulator 
and its application in commercial 66-kV and 
132-kV circuit breakers. 

In most modern air-blast circuit breakers 
the contacts are separated in such a way that 
the resulting arc is blown into, or initiated in, 
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a central position through a nozzle. The air 
turbulator, shown in section in Fig. 1, acts in 
this way; but, unlike some constructions, it 
includes means for controlling the are length. 
There are three basic components: a metal 
arcing chamber with a nozzle and an arcing 
electrode, constituting the upper terminal ; 
a fixed contact A, near the orifice of the nozzle 
constituting the lower terminal; and a later- 
ally moving bridging contact B. These com- 
ponents are supported by an insulating tube, 
through which a blast of air passes to the arcing 
chamber during the opening of the circuit. 
The laterally moving bridging contact is 
attached to a piston which moves to the open 
position on admission of compressed air to the 
arcing chamber, and thus draws an are between 
the central (fixed) electrode A and the moving 
contact B. Initiation of the lateral are in the 
air turbulator causes a pressure disturbance 
in the flow of the compressed air. The arc 
which is the source of this disturbance moves 
downstream at the same velocity as the com- 
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FIG. 2—SECTION OF SIDE- VENTED EXPLOSION POT WITH 


SWITCHING RESISTOR 


pressed air and is rapidly transferred to a 
central position along the axis of the nozzle so 
as to offer the maximum drag to the air flow. 

Passing on to a consideration of the factors 
influencing the performance of air-blast circuit 
breakers, the authors discussed circuit severity 
and examined the effects of pneumatic pressure, 
nozzle geometry, the aerodynamics of the air 
system, the influence of resistance switching and 
of multi-breaks. 

From their analysis of data obtained from 
short-circuit tests extending over many years 
the authors have been able to reach certain 
important general conclusions. It is evident 
that the performance of an air-blast circuit 
breaker is greatly affected by the aerodynamic 
conditions at the nozzle, and is definitely pre- 
dictable. Since modern air-blast circuit breakers 
have a relatively fixed arcing system which 
limits over-voltages, the minimum insulation 
level of the contacts must be carefully deter- 
mined. Resistance switching, in spite of its 
advantages, does not (in the authors’ view) 
make the breaking capacity of the circuit 
breaker completely independent of circuit 
severity, and at small currents no improvement 
in capacity can be expected since the resistor 
affords but little assistance and the auxiliary 
break is usually of low breaking capacity. The 
use of multi-breaks greatly enhances perform- 
ance; for any given duty the best number of 
breaks to use is determined by practical and 
economic considerations. Finally, it is possible 
to ensure substantially equal pressure distri- 
bution on multi-breaks, and this fact justifies 
part testing, which is useful when the output of 
the testing station imposes limitations. 

Two circuit breakers were described to illus- 
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trate the principles developed in the paper. In 





the first circuit breaker, rated at 66 kV, 
750 MVA, 800 amperes, each phase is fitted 
with a single break ; the contact assemblies of 
all three phases are coupled together by a 
common air manifold fed by a single-blast 
valve from an air reservoir capable of supplying 
air for one make-break operation. In the 
second equipment, a 132-kV, 2500-MVA, 800- 
ampere circuit breaker, the three phases are not 
mechanically coupled, each phase being pro- 
vided with a separate local air reservoir and 
valves. Two breaks are provided in the duplex 
air turbulator, which consists of two units, each 
similar to the 66-kV turbulator, with a common 
air supply from a concentric Townend ring 
feeding the upper and lower units with the 
correct proportions of air to ensure substantially 
equal pressure conditions in each unit. 


Ou. Cracurr BREAKERS WITH RESISTANCE 
SwITcHING 


Although it appeared at one time that small- 
oil-volume and air-blast circuit breakers would 
supersede the dead tank 

oil cireuit breaker, con- 

= tinuous progress has 
-|- been made with the 





country and in_ the 
United States. The 
second paper, ‘“‘ The 
Performance of High- 
Voltage Oil Circuit 
Breakers Incorporating 
Resistance Switching,” 
presented by H. E. 
Cox and T. W. Wilcox 
(British Thomson- 
Houston Company, 
Ltd.), reviewed the im- 
provement obtained in 
the performance of side- 
vented explosion pots 
when they are shunted 
by resistors. 

First, the authors 
showed that the rating 
of explosion pots is de- 
termined by two critical 
RR regions, one of which 

governs the maximum 

voltage rating, whilst 

the other determines 

the maximum current- 

breaking rating. The 

effect of shunting re- 
sistors on these critical regions was then 
described and illustrated by test results 
and it was shown that the resistors could 
also be used to give an even voltage distribution 
over several pots in series. 

To illustrate the practical application of 
resistance switching the paper went on to 
describe a 132-kV, 2500-MVA oil circuit breaker 
fitted with a switching resistor. A sectional 
view of the side-vented explosion with switching 
resistor is shown in Fig. 2. There are two pots 
and resistors to each pole of the circuit breaker. 
Each pot contains two contact fingers butting 
on to the contact rod in the position shown in 
Fig. 2. Two such contacts can carry a through 
current of 28 kA peak, and can close on the 
same current almost without arcing, so that 
the only burning experienced is that caused by 
the are during breaking, which lasts about two 
half-cycles. This short arc duration results in 
very small erosion of the explosion pot plates 
and only minor carbonisation of the oil. 

The resistor shunts the whole pot, being con- 
nected at the top to the contact head and at the 
bottom to a flat plate contact lying on top of 
the throat plate. The contact rod is a loose fit 
through this plate, with the result that the 
resistor current passes from the plate to the rod 
either directly when they rub together or by 
jumping the small annular gap between them 
when they part. There are no joints in the 
resistor, which is made from a continuous 
length of nickel-chrome wire. This wire is 
wound into a series of pancake coils, with 
current passing through adjacent coils in 
opposite directions, so that the assembly is 
substantially non-inductive. 

Turning to the characteristics of resistance 
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detail the effect of resistors when breaking small 
currents in inductive and capacitive circuits. 
The paper then examined the validity of testing 
separately one pole of a three-phase separate- 
tank breaker having two breaks per pole, by 
applying the full three-phase output of the test 
plant, the third terminal being obtained by 
bringing out through the tank wall a connection 
from the moving crossbar, Finally, actual 
performances were illustrated by test results 
obtained on one pole of a three-phase, 132-kV, 
2500-MVA circuit breaker. 

To summarise, resistance switching, in the 
authors’ opinion, offers several advantages 
when applied to dead-tank oil circuit breakers. 
Over the critical values of current, where arc 
length and are duration are a maximum and 
therefore constitute a design limit, resistance 
switching improves the operation of the 
explosion pot. This improvement increases the 
voltage rating of a single pot and reduces the 
total break time at this critical region. Again, 
when a series arrangement of pots is used, 
resistance switching allows complete control 
to be exercised over the distribution of the re- 
striking transient imposed on individual pots. 
Resistance switching also makes it possible to 
extend greatly the proving capacity of test 
plants, by applying the whole three-phase 
output to one pole of a three-phase, separate- 
tank breaker. Finally, resistance switching 
reduces over-voltages on switching to an 
innocuous value, whether they be caused by 
opening capacitive or small inductive currents ; 
surges, caused by switching transformers and 
inductive apparatus on to circuit, are also 
reduced. 








600 Years of Shipbuilding 
at Sunderland 


On Saturday, November 16th, a Com- 
memorative Exhibition, designed to celebrate 
the 600th anniversary of shipbuilding in Sunder- 
land, was opened in the Sunderland Museum and 
Art Gallery. The ceremony, which was per- 
formed by Mr. G. R. Strauss, Parliamentary 
Secretary to the Ministry of Transport, took 
place in the reception room in the Town Hall, 
the chair being taken by the Mayor of Sunder- 
land, Alderman Miles Walton. An excellent 
collection of pictures, drawings, and historical 
documents relating to shipbuilding in Sunder- 
land from 1346 to 1946 has been arranged. At 
the present time, eight shipyards in Sunderland 
have on order between them over half a million 
tons of ships, and there is a demand for the 
retention of a ninth yard, which was in opera- 
tion during the war, but is now scheduled for 
closure. Mr. Strauss said that Britain should 
build not only the finest ships but ships con- 
structed at competitive prices which were 
related to earning capacities. To-day, British 
prices were, he said, higher than for similar 
ships built by our most formidable competitors, 
He suggested that the industry should examine 
restrictive ideas and practices, which, however 
justified in the past, were wholly out of harmony 
with present-day needs. He welcomed the 
large programme of shipbuilding research 
which was now being undertaken and the 
measures for the improvement of shipbuilding 
technique. The exhibition will remain open 
until Sunday, December 8th. On Tuesday, 
November 19th, a public meeting took place 
in the Town Hall, at which addresses were given 
by Sir Amos Ayre, Chairman of the Shipbuilding 
Conference; Sir L. Andrew Common; and 
Mr. Gavin Martin, General Secretary of the 
Confederation of Shipbuilding and Engineering 
Unions. On Friday, November 29th, a meeting 
will be held, at which the speakers will be 
Admiral Lord Fraser and Mr. F. T. Willey ; 
while on Friday, December 6th, a further meet- 
ing has been arranged, at which the speakers 
will be Sir Mark Hodgson, Gener”:. Secretary of 
the United Society of Boilerrsakers and Iron 
and Steel Shipbuilders; and Mr. J. Ramsay 
Gebbie, Chairman of the Wear Shipbuilders’ 
Association. This last meeting is to be followed 





switching, the paper proceeded to discuss in 





by a brains trust session. 
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THE GOVERNMENT’S PROGRAMME 


THE references in the King’s Speech at the 
opening of Parliament last week that have 
more particularly caught the public attention 
are those to proposed legislation “‘ to bring 
inland transport services under national 
ownership and control ’”’ and ‘to bring into 
national ownership the electricity supply 
industry as a further part of a concerted plan 
for the co-ordination of the fuel and power 
industries,” the latter clearly pbrased to fore- 
shadow the coming nationalisation of the gas 
industry. In a country so conscious as this 
of political party loyalties, such proposals 
emphasising as they do conflicting ideological 
beliefs, are bound to become the fuel for the 
heat of the party conflict. Already reasoned 
argument about their merits bids fair to give 
way to heated assertion and counter-assertion 
full of such sound and fury as to hide to some 
extent the very real importance of other less 





controversial proposals in the Government's 
programme for the new session. 

It is a remarkable illustration of the great 
and widespread influence of the work of engi- 
neers in a modern community that there is 
hardly a single measure in the Government's 
programme and hardly a single ministerial 
action foreshadowed in the King’s Speech 
that is not in some degree profession- 
ally of interest to engineers in one field or 
another. Raising the school-leaving age will 
have immediate effects upon the number of 
youths and girls offering themselves for 


>| apprenticeship or employment and. result in 


a permanent diminution in the numbers of 
the working population. The setting up of a 
Ministry of Defence, however limited its 
operations in time of peace, is likely to affect 
indirectly the conditions of employment of 
serving engineers and those in the Civil 
Service, and its constitution and precise 
functions will attract the attention of indus- 
trialists lest its existence influence conditions 
of supply to other Ministries. Even the pro- 
posed amendment of the Companies Act, 
though the detailed measures must be the 
study of accountants and financiers, cannot 
be wholly neglected by industrialists. In the 
international field foreign relations are inti- 
mately connected with that export trade 
that has become since the war of greater 
importance than ever to this country, whilst 
engineers will watch with no less concern 
than members of other professions and trades 
the proceedings of the forthcoming inter- 
national conference on trade and employment 
to which reference was made in the Speech. 
Nor can engineers be wholly indifferent to 
“proposals ...to give effect to the plans 
prepared .. . for the efficient development of 
agriculture in this country.” For if a pros- 
perous farming community can be maintained 
it will provide a fine home market for agri- 
cultural tools and implements and encourage 
an expansion in the output of agricultural 
engineering firms and the development of 
implements designed particularly to suit the 
rather arduous British conditions. Indus- 
trialists and engineers will need to examine 
with care the implications of the Govern- 
ment’s proposals, undoubtedly controversial, 
“to deal with compensation and betterment 
in relation to town and country planning.” 
For the success or failure of plans for new 
towns and for the reconstruction of old ones 
depends in large part on the nature of pro- 
posed legislation that may well be found in 
some respects to interfere with the interests 
of industry. No firm contemplating the 
erection of new works or the extension of old 
ones in any area likely to be affected by the 
provisions of such a Bill, will be able to feel 
full security in its decision upon location 
until it has more detailed knowledge of the 
powers it is proposed shall be given to the 
Government and to local authorities. Legis- 
lation provided in the programme to give 
effect to the recommendations of working 
parties does not, it is true, directly affect the 
interests of engineers, except for those who 
may be employed in the cotton, boot and 
shoe, furniture and other industries directly 
concerned. Yet it may well deserve study. 
It is true that no working party has yet 
attempted to examine the great diversity of 
the engineering industries. But it should not 
be forgotten that last February the Engineer- 
ing Joint Trades Movement put forward the 











proposition that the’ Government should 
proceed to decide upon the future organisa. 
tion of the industry and that it should be 
helped by an Advisory Engineering Board, 
It is as unlikely that the Socialist Govern. 
ment has forgotten that suggestion as that 
it should have neglected to consider how far 
recommendations by working parties for 
other industries might prove applicable to 
engineering. 

There is thus much in the operation of 
Parliament in the new session that engineers 
will watch with some trepidation. But at pre- 
sent precise details of the Bills to be presented 
in the heavy programme outlined are not 
available. For the moment therefore it is poss- 
ible to raise objection to any of the measures 
proposed only upon unreasoning “ party ” 
grounds or upon grounds of conflict with some 
reasonable principle that ought not to be 
outraged. The one we have little taste for ; 
whilst the other seems impossible. Taking 
for consideration only those two major 
measures which are more controversial than 
the remainder, the nationalisation of the 
electricity and inland transport industries, 
the former industry is found to be, in one 
form or another already, to a considerable 
extent, within public ownership; whilst 
within the latter many public authorities 
already control passenger road transport in 
their areas, and the L.P.T.B. is an example 
of a semi-public corporation controlling both 
road and rail services. In such industries 
to object upon a point of principle to the mere 
idea of public ownership would at this date 
clearly be absurd. Yet it still remains 
possible to maintain that there is a very large 
difference in degree between such partial 
public ownership as now exists and total 
nationalisation which, by eliminating the 
competition of private enterprise, creates a 
new monopoly. But that is an argument 
whose full force can be best developed only 
when the details of nationalisation proposals 
have been published. 


“Bloody, Bold and Resolute” 

‘* BE bloody, bold and resolute,”’ cried one 
of the witches to Macbeth, encouraging him to 
attempt the murder of Macduff. That 
courageous exhortation was surely worthy 
of a nobler cause! So, at least, Lord 
Forrester seems to think, for at a lun- 
cheon recently given by his firm, Enfield 
Cables, Ltd., to its friends, he recom- 
mended such behavjour to British engineers, 
and applied the term not only to the develop- 
ment of new design but also to imaginative 
conception of what could be done with new 
devices when manufactured. Naturally, he 
drew for illustration upon the high-voltage 
products of his own firm. He envisaged, for 
instance, a day not very far off when by the 
use of h.t.d.c. cables Norwegian sources of 
water power might be drawn upon by the 
industries of this country, and when the power- 
hungry industries of the North Island of New 
Zealand could be supplied across the dividing 
straits by power from the mountains and gla- 
ciers of the South Island. Bold projects both! 

But the exhortation, we think, was hardly 
necessary. For there is no doubt whatever 
that British engineers can be “ bloody, bold 
and resolute.” The war proved it. The 
Mulberry harbour could never have been 
built at Arromanches and Pluto pipelines could 
never have been laid across the Channel had 
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the ingenuity and technical resourcefulness 
of British engineers been unaccompanied by 
boldness and resolution. This issue contains 
yet a further illustration to add to the many 
that could be drawn upon to support the 
point. Dr. Gough’s Thomas Hawksley 
Lecture to the Institution of Mechanical 
Engineers, reprinted on another page 
was restricted, it is true, to a technical 
account of the manner in which the menace of 
the unexploded bomb was countered. It 
dealt with methods devised for locating 
bombs and the means adopted to make safe 
the ingenious and deadly fuses designed by 
the Germans to defeat and destroy all who 
attempted to tamper with them. Yet 
though the Lecture was thus not concerned 
with the human side, those who were present 
and those who will subsequently read it 
cannot but have in their minds a certain 
picture. A small group of engineers stands 
round a bomb, considering how best to set 
about the removal of an unfamiliar fuse, so 
that its secrets may reveal themselves and a 
technique for abstraction be worked out for 
the instruction of bomb-disposal squads. 
Were not such men, facing such peril of instant 
death, “‘ bloody, bold and resolute ’’? Lord 
Forrester, indeed, we think, directed his exhort- 
ation to the wrong address. For it is not the 
fault of engineers, for instance, that the great 
Severn suspension bridge, the construction of 
which seems likely soon, at last, to begin, was 
not in being long ago to provide visual proof 
that not American bridge builders alone can 
exceed spans of 3000ft. Nor is the ability of 
British engineers to construct such works as 
the Severn barrage in any doubt. It is lack of 
boldness and resolution, not in engineers, but 
elsewhere that leaves the future of that struc- 
ture doubtful. If, as we believe it did, the 
reputation of British engineers suffered 
between the wars something approaching a 
decline, was it 1eally the fault of those engi- 
neers ? Their achievements in the war surely 
disprove it. It is more justly arguable that the 
reason lay in the frustration they suffered at 
home. British civil engineering reputation 
never stood higher internationally than when 
the Forth Bridge and many other structures in 
this country were the wonders of the world. 
At a later date the electric grid gave our 
electrical industry the chance to gain and 
maintain a similarly high reputation. For, 
in fact, there can be nothing better likely to 
breed confidence than to be able to show to 
foreign customers the use here, in these 
islands, of the products of our industries and 
of the technical skill of our designers. Un- 
fortunately, often the decision to build, 
to make or to install lies not with the engi- 
neer but with the politician, the financier or 
the committee man to whom it is not given 
to see the longer view, but only immediate 
and narrow advantages. 

It might be argued, further, that Lord 
Forrester had chosen a not altogether appro- 
priate time to call upon engineers to be 
“‘ bloody, bold and resolute.” For there can 
be no doubt that technically we have reaped 
advantages from war. We learnt so much 
intensively during the struggle about nuclear 
energy, electronics, the design of optical 
instruments, the operation of vehicles under 
arduous conditions, and many other matters ; 
we developed so rapidly such devices as jet 
aero-engines ; and we discovered so much 
about productive methods and the uses of 


new materials that it is probable we lead the 
world in our knowledge of many of these sub- 
jects. But it would be wholly unwise to 
exaggerate the somewhat unbalanced advan- 
tage so attained. For the neutrals gained 
advantage, too, particularly in the attention 
they were still able to devote in a warring 
world to the further development of peace- 
time products. A single example will suffice. 
British engineers are only now studying the 
industrial gas turbine by the use of experi- 
mental plants. But the Swiss have the great 
advantage of several years of practical experi- 
ence with full-scale installations. They have 
had, too, in operation for the past 
several years a gas turbine locomotive. 
In making up ground lost in such 
peacetime development British engineers will 
need, no doubt, all the boldness and resolu- 
tion that they showed in war. But between 
the wars industrialists and financiers, rather 
than place dependence on the skill of British 
technicians, often, when other nations had 
gained a lead, took the easier path of apply- 
ing for licences to manufacture here, thereby 
confirming in the minds of potential cus- 
tomers the superiority of their competitors’ 
engineering skill. We hope that in the years 
that lie ahead bolder policies will be followed. 
For nowhere more than in the improvement 
or development of devices in knowledge of 
which we may have fallen behind, does Lord 
Forrester’s recommendation more strongly 
hold. Let those who have the controlling 
hand give British engineers the chance to be 
*‘ bloody, bold and resolute,” and we have 
few doubts as to the result. 








Obituary 


CHARLES RODGERS 


THE electiical manufacturing industry of 
this country has suffered a loss by the death 
of Mr. Charles Rodgers; Deputy Director of 
the British Electrical and Allied Manufac- 
turers’ Association. Mr. Rodgers, who died 
at his home, “ Darfield,’ Parkside Road, 
Watford, on Tuesday, November 5th, was 
seventy-one years of age. He was born at 
Wath-on-Dearne, in Yorkshire, and was 
educated at First College, Sheffield, from 
which he passed to the Sheffield Technical 
School, which at a later date became the 
Sheffield University. While at Sheffield he 
gained an 185] Exhibition Science Scholar- 


ship, which was tenable at the City and 
Guilds Engineering College, London, from 
1894 to 1896, and the Federal Polytechnic 
School in Ziirich from 1896 to 1897. Before 
he had completed those three years of scien- 
tific study, he was awarded the B.Sc. London 
degree with first-class honours, and at a 
later date he gained the B.Eng. degree of 
Sheffield University. 

He obtained valuable early experience 
when in Ziirich on the experimental schemes 
for tramways, which at that time were being 
carried through. In 1901 he returned to this 
country and took up a position with Siemens 
Brothers and Co., Ltd., at Woolwich, where 
until 1903 he was engaged on switchgear 
and dynamo design. For the next three years 
he was at Siemens Brothers Dynamo Works, 
Ltd., at Stafford, in the capacity of chief 
alternating current designer. From 1906 till 
1918, at the beginning of the First European 
War, he was employed at the head London 
office of Siemens Brothers on administra- 
tive and consultative work, which covered 
both the technical and commercial sides of 
the business. 

As early as 1908 Mr. Rodgers began 
his long and valued connection with stan- 
dardisation as a member of the Engineering 
Standards Committee, which in 1918 became 
the British Engineering Standards Associa- 
tion and later the British Standards Insti- 
tution. In the early part of 1918-19 he 
became assistant to the Director of Experi- 
ments and Research at the Admiralty, for 
which work he was awarded the O.B.E. in 
1919. On leaving Admiralty service, Mr. 
Rodgers returned to the English Electric 
Company, Ltd., and was attached to that 
firm until 1921. In that year he joined the 
British Electrical and Allied Manufacturers’ 
Association as its secretary. In 1935 he 
was appointed Deputy Director of the 
Association. He took an active part with 
the late Mr. D. N. Dunlop in the formation 
of the World Power Conference, and served 
as hon. secretary to the British National 
Committee of the World Power Conference 
from its inception until his death. 

He was Chairman of the British Electrical 
and Allied Industries Research Association 
in 1942 and 1943. A valued member of the 
Institution of Mechanical Engineers and the 
Institution of Electrical Engineers, he served 
on the Councils of those bodies, and was a . 
member at various times of the Councils of 
the British Standards Institution, the Elec- 
trical Development Association, and the 
Science Museum. During his long and 
intimate connection with all branches of the 
electrical industry Mr. Rodgers made many 
friends, who will learn with deep regret of his 





death following a short illness. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our -correspondents) 





REMUNERATION OF ENGINEERS 


Smr,—I have been interested in the recent 
letters on the subject of remuneration for engi- 
neers and have been surprised that one aspect 
has not been viewed, viz., what is a qualified 
engineer ? The letter from Mr. Clare raises a 
point on which I feel very strongly. He quite 
rightly points out that an examination does not 
make an engineer, but—and, I think, herein 
lies the secret’ of frustration—this is not the 
policy generally prevailing at present. It is 








unfortunate that the same correspondent chose 








the associate membership of the Institution as an 
example. This qualification belongs essentially 
to a proved engineer. As many young men are 
aware, passing the examination does not alone 
qualify one for membership. 

Although domestic problems, such as he 
mentions, do undoubtedly weigh heavily when 
contemplating new employment ; a far greater 
cause of frustration, in my opinion, is the present 
very prevalent policy of handing all progressive 
posts to young men who have qualified by 
nothing else other than an examination which 
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has entailed no applied skill or organising 
ability. 

The position, as I see it, is that the time is 
approaching—in fact, I think it is with us— 
when the works engineer, probably A.M.I. 
Mech. E. by part-time study, is quite prepared 
to help a pleasant young fellow from head- 
quarters to find his feet on his visits to the plant, 
but feels a little foolish and perhaps a little 
bitter when he finds he has been assisting a 
** specialist ’’ in his first contact with reality. 
His chagrin is probably increased if he finds 
the new man’s salary well above his own ! 

Again, Mr. Clare rather condemns the man 
who accepts a low salary. It seems a pity to 
generalise when it has often taken considerable 
courage by an individual who wishes to prove 

himself and attaches more importance to 
ambition and future prospects than a high 
initial salary. Unfortunately, this last point 
is often realised and sometimes exploited by 
prospective employers. 

In the matter of “ protection ’’ by the insti- 
tutions, I agree with your correspondent to a 
certain extent ; but I do think that where an 
organisation such as the Employment Bureau 
exists it should exercise as much care in ensuring 
the right job for the engineer as in obtaining 
the right engineer for the job. After all, the 
institution member does pay his share. In this 
connection, it should be appreciated that a man 
with any domestic responsibilities must hesitate 
before “‘ chucking up ” a safe job, even though 
its status eats into his very soul. I have 
definitely formed the opinion that the principle 
of the ‘‘ field marshal’s baton ”’ is becoming less 
and less applicable in the majority of the large 
organisations. The Civil Service is an out- 
standing example. 

So, to prevent frustration at a later stage, I 
would inform any young engineer that, if he is 
unable to insert a period of university tuition 
into his training for any reason whatsoever. he 
will find that his prospects of entry into the 
hierarchy of the profession are, to say the least, 
very obscure. 

On the question of technical qualification, 
surely it is time for the various institutions to 
establish some liaison with universities so far 
as examinations are concerned and eliminate a 
state of affairs whereby the complete institution 
examination is not recognised by the universities 
even for entrance purposes. 

From personal experience I am convinced 
that the complete significance of associate 
membership, by examination in the case of 
younger men, is not appreciated by many 
otherwise qualified employers. I think Mr. 
Clare’s contribution proves my point. 

In conclusion, I hasten to concur with the 
remarks on individual attainment and effort 
but feel bound to add a proviso of equal oppor- 
tunity, together with a plea for the greater 
control of the intellectual class distinction which 
is rearing its ugly head in a profession where 
ability should surely be assessed by results. 
I regret that discretion dictates that my views 
be signed, A. M. 

Rotherham, November 8th. 


party). This course, if it should lead (as in 
other cases it has led) to a rising minimum wage 
and a falling output of useful work, may appeal 
to some minds, but it will bring to the highest 
positions not the best engineers, but the most 
reliable party supporters. My own recom- 
mendation to young engineers is, to add to their 
technical qualifications a knowledge of account- 





fied accountants, secretaries, legal and com. 
mercial advisers. While I appreciate that this 
is probably due to the economical and legal 
difficulties connected with the running of a 
large enterprise under present conditions, I am 
afraid, with ‘‘ G.I. Mech. E.,” that this tendency 
may well have some bearing on the future engi- 
neering achievements of this country compared 


‘Remuneration of Engineers ” 
matters so fundamental on the human side that 
I feel impelled to offer a contribution. 


complaint which has a persistent vogue, that 
positions which should be held by qualified 
engineers are in fact held by “‘ carpet salesmen,” 
‘* ex-policemen ”’ and such, 


neering has shown me that this circumstance is 
very widespread, and when I first realised it 
I was as puzzled as ‘‘ Technocrat.” Reflection 
has shown that to regard this tendency as 
unhealthy is to entertain a misconception as to 
what constitutes “ qualification.” There is no 
examination which can grade a man’s inge- 
nuity, courage or originality in sound creation ; 
examinations test his retentiveness, scholarship 
and lack of emotion. 
salesmen ’’ and others who hold engineering 
positions have indeed qualified in the only 
sense in which this is possible ; they have been 
chosen for, and hold, their positions. 


years of dealing with mechanical design staff 
that men possessing recognised degrees are 
markedly less proficient than the others, and 
am reluctantly impelled to the conclusion that 
the “‘ swotting ”’ is injurious. 


in some of the letters on this subject may make 
some able engineers think of trying their hand 
at “ carpet salesmanship. 


with those in other countries. 

Just nine years ago, in your November 19th, 
1937, issue in fact, you were good enough to 
publish a summary of an inquiry by a special 
Sit, ik as Saltash alhidilia din” ib sub-committee of the Centralians ‘‘On the 

’ haiti Economie Status of Graduates from the 
‘Central’ During the First Ten Years... After 
Leaving College,” which it would probably 
repay prospective candidates of up to ten 
years’ experience to examine for some guidance 
in connection with a possible appointment, 
modifying the figures published as their own 
and present-day circumstances may warrant. 

I was sorry to read that ‘‘ G.I. Mech. E.” has 
been ‘‘ hunting for a new job.’’ I also have had 
a similar depressing experience in the past ; 
but surely in these days of ‘‘ full employment ”’ 
no “‘ hunting ” should be actually necessary, so 
that the more detached approach of ‘‘ contem- 
plating a change of appointment” should be 
generally possible. 

While I would not recommend the “ ulti- 
matum ”’ attitude of Mr. Clare when calling on 
prospective employers, an applicant should 
definitely make up his mind prior to an inter- 
view as to which lowest salary, all things con- 
sidered, he is prepared to accept and if only 
out of self-respect, “‘ stick to it.” 

A step in the right direction would be to 
avoid answering as far as possible advertise- 
ments asking applicants to state ‘salary 
required,” 

For obvious reasons I prefer to sign myself 

SYMPATHISER. 


ing, costing and commercial methods. 
F. L. Warson. 
Lyndhurst, November 12th. 





Your correspondent ‘‘ Technocrat ’’ voices a 


Long experience of the design side of engi- 


Therefore the “ carpet 


I have been surprised to find over many 


The lurking implication of the ‘‘ closed shop ” Hevea 1. 





Str,— Will you please permit me to reply very 
briefly to some obvious misunderstandings 
evidenced in the letters of your two corre- 
spondents, Messrs. Haut and Parker, in the 
November 15th issue of Taz ENGINEER ? 

The first-named dwells (somewhat pontific- 


” 


CHIEF DESIGNER. 
Pinner, November 18th. 





Sim,—With reference to the correspondence 


recently published in your columns, I would | ally) on the need for a high standard of know- 
concur with Mr. Clare that when filling vacancies | ledge and professional ability amongst engi- 
for administrative and similar posts employers | neers. 
appear to pay little attention to the professional | quarrel with such a view. But neither would 
qualifications or like merits of an applicant.|many accept the dictum that professional 
They rather seem to grade salaries in admittedly | knowledge and proficiency alone brings the 
fairly arbitrary stages, depending to some | necessary and commensurate remuneration and 
extent on the experience and the “‘ specialities | recognition. Space forbids one to adduce more 
of the man selected and very much on the|than two facts to refute his contention. If 
importance and responsibility attached within | possession of engineering knowledge and experi- 
the employer’s organisation to the post to be| ence automatically brings its own reward, why 
filled. 


Clearly, no A.Sc.W. member would 


were so many engineers out of work in the early 
Excluding Colonial and overseas rates of pay,| thirties ? Why, also, were engineers with the 


many of which fully deserve Mr. Clare’s censure| proper qualifications advertised for at about 
of “‘ absurdly low,’ 
‘senior’? respectively to refer to experience, | years, yet later in the decade (and previously) 
not age or length of service, a critical examina- | were worth considerably more ? 

tion of salaries advertised by private employers 
tends to indicate two stages of pay: one for|second aim is @ sop to attract those who may 


> and taking “ junior ” and} £200 to £300 per annum, during those lean 


Mr. Parker suggests that the A.Sc.W.’s 


Str,—Our profession, in view of its social] junior non-executive staff with a maximum|be “repelled”’ by its first trade union aim. 


value and the training and 
demands, is not well paid. 


experience it} yearly salary within the £350—450 range, and the | More mature reflection must reveal to him that 
Being chiefly} other for senior non-executive staff with a|the two aims are necessarily complementary. 


occupied in work of a “ capital”’ rather than|maximum salary of £600 per annum. In the| For how can the interests of engineers (or of 


” 


a “ consumption 


value, it is unusually liable} case of equivalent appointments with public | any section of workers) be protected in a society 


to fluctuation in demand. In times of expan-| authorities the figures are, say, £250-350 and|in which their efforts and achievements are 


sion it is possible that the supply of academically | £500 respectively. 


trained men may be stimulated by educational 


applied more often than not in an unbalanced 
After this there seems to exist a wide gap| way and, at times, completely frustrated ? It 


policy to a point out of proportion to the supply | both in position and in salary as the next|is true, as he says, that some professional men 
of real ability. If ‘‘ misfits ’’ exist, they should | stage is usually of an executive character and | are repelled by the fact that the Association is 
be screened out before, not after, they have|the salaries attached to it, both by private and | affiliated to the T.U.C. Nevertheless, the fact 


received a costly academic training. 
correspondent advises membership of a trade 


One | public employers, generally run into four figures. | remains (whether some professionals like it or 


However, such higher positions are very | not) that the T.U.C., and the trade union move- 


union affiliated to the T.U.C. (and thereby | often filled not from the ranks of fully qualified | ment as a whole is a powerful factor in modern 








contributing to the funds of a certain political land trained engineers, but from those of quali-| social life. Those who are outside it may wax 
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as indignant as they please about its activities, 
but they cannot, from outside, affect or alter 
its policies by one iota. Anyway, engineers as 
scientists should not withhold their contribution 
to any aspect of social progress just because they 
do not like, at present, certain features. 
E. H. Leieu-Pierce. 
Maidenhead, November 17th. 





CO-ORDINATION AND FEDERATION 
OF ENGINEERS 

Srr,—I was very pleased to see in your issue 
of the 8th inst an excerpt from the Presidential 
Address of thé President of the Civil Engineers, 
which contained much that I have advocated 
for some ten years. The President confined 
himself to engineering co-ordination, but I go 
much further and wish to see a federation of all 
the professions. As he says, not one of the 
older and numerically strong institutions of 
engineering moves in the matter, and the minor 
bodies that have done so have met only with 
rebuffs. It appears to me that nothing will be 
done until the Government in the public 
interest demands (inter alia) amalgamation for 
cognate bodies, co-ordination for allied bodies 
and control of spheres of influence. I do not 
doubt that control of the medical profession 
by the State is only the prelude to much wider 
operations. I would remind your readers that 
Sir Alexander Gibb, F.R.S., in his Presidential 
Address to the Institution of Civil Engineers in 
1936, stressed the need for co-operation between 
the different branches of engineering. 

Doubtless the Government will appoint a 
Commission to inquire into and make recom- 
mendations concerning the position when more 
urgent matters have received attention. 

A. W. Crampton, F.S.I. 
London, N.W.6, November 16th. 








Literature 


SHORT NOTICES 


Electric Traction for Cranes. By Richard A. 
West, B.Sc., A.M.I.E.E. London: Sir Isaac 
Pitman and Sons, Ltd. Price 15s. net.—Elec- 
trical engineers who are concerned with pro- 
viding suitable drives for cranes frequently 
find their task complicated by the difficulty 
of obtaining full details of the mechanical 
requirements. This book, by attempting to 
correlate the necessary mechanical and elec- 
trical particulars, should help to remove the 
difficulty. After comparing the inertia require- 
ments of hoist and travel motions, the author 
summarises the characteristics of a.c. and d.c. 
motors, and then proceeds to a detailed examina- 
tion of the factors that determine power 
requirements and geared speed, stressing the 
importance of acceleration. The book con- 
cludes with a number of worked examples on 
the selection of suitable movors for long-travel 
drives. Although the book is mainly con- 
cerned with the long-travel motion of the steel 
mill crane bridge, appropriate reference is made 
to the other auxiliary motions and to other 
types of cranes. 





A Guide to Drawing-O fice Tracing. By P. W. 
Baker. London: Sir Isaac Pitman and Sons, 
Ltd. Price 7s. 6d.—This book deals thoroughly 
with the equipment required by those engaged 
in drawing-office tracing and also covers in 
some detail the use of the instruments and 
accessories employed by tracers. Some space 
is devoted to lettering and a chapter of the 
book gives some useful and practical hints ; 
room is also found to include the standard 
symbols used on engineering drawings. Included 
in a folder at the back of the book are several 
well-chosen exercises with which the beginner 
can practise tracing. Altogether an extremely 


The Iron and 


T the opening of the Autumn Meeting of 

the Iron and Steel Institute, which was 
held in the lecture hall of the Institution of 
Civil Engineers, Great George Street, West- 
minster, London, 8.W.1, on Wednesday and 
Thursday, November 13th and 14th, it was 
announced that Professor Desch had agreed 
to accept nomination as President for a 
second year, commencing at the Annual 
Meeting in 1947. The Council has decided 
to ask Mr. J. 8. Hollings and Mr. Cyril E. 
Lloyd to accept nomination as Hon. Vice- 
Presidents, in consideration of their lengthy 
and valuable services to the Institute. ‘The 
Annual General Meeting of the Institute in 
1947 will be held on Wednesday to Friday, 
May 14th to 16th. The Autumn Meeting 
will be held in London on Wednesday and 
Thursday, November 12th and 13th, 1947. 
It was also announced that with the kind 
assistance of the Swiss steel and engineering 
industries, a Summer Meeting has been 
arranged to be held in. Ziirich from July 
8th to 16th, 1947, with tours afterwards 
until July 21st, on the lines of the pre-war 
Autumn Meetings. 

At the request of a number of members, the 
Council of the Institute has decided to 
organise a symposium of papers on Powder 
Metallurgy, to be held in London on June 
18th and 19th, 1947, and it is hoped the 
co-operation of non-ferrous interests will be 
secured. 

The formation of a study group on Powder 
Metallurgy is being considered, but it is felt 
that it is premature to reach a decision until 
after the symposium. 

It was announced that 263 new members 
and 78 associates have been elected. The 
total membership of the Institute is now 
4042, a considerable increase on previous 
figures. 

Dr. J. H. Chesters then presented the 
report, summarised below :— 


REPORT ON THE INFLUENCE OF PORT 
DESIGN ON OPEN HEARTH FURNACE 
FLAMES 
By J. H. Cuesters, D.Sc. (Tech.) anp 

M. W. Turive, F. Inst. P. 

Lack of fundamental information in the labora- 
tory on the combustion processes of the open- 
hearth furnace makes it impossible to design a 
furnace in the sense that a bridge is designed. 
The purpose of the trials described in the report 
was to obtain some of this information by studying 
the effect of different port designs on combustion, 
heat transfer and gas flow. This, in turn, was to 
be correlated with output rates. Three furnaces 
of different type were chosen in one melting 
shop and several trial casts, controlled as closely 
as possible, were made on each furnace to allow 
comparisons to be made. External factors, such 
as the gas and air flow, gas quality, preheat tem- 
peratures, gas pressures, CO, in waste gases, and 
metallurgical load, were carefully measured, and 
heat-flow meters, a narrow-angle radiometer, roof 
pyrometers, &c., were used to study the internal 
radiation. Preheat and waste-gas temperatures 
were recorded, using suction pyrometers, and the 
factors affecting preheat were analysed. The flame 
location, velocity and stability, together with the 
rate of mixing of the gases, were studied by means 
of slow-motion cinematograph films and by a 
multiple sampling probe inserted through the 
roof. 


DIscUssION 


Dr. A. H. Leckie said the series of papers 
in the report described what must be the 
most stupendous piece of research ever under- 
taken on open-hearth furnaces in a works, 
and he paid tribute to the energy, ingenuity 
and resources which had gone into the investi- 





useful little book for those employed as tracers. 





gation. The papers provided a splendid 


Steel Institute 


No. I 


example of the way in which a works scien- 
tific investigation should be conducted. 
There was the careful consideration of the 
design of the experiments, the thorough 
method of execution, bringing together a 
large team, and, above all, the careful 
statistical study of the results to ensure that 
conclusions were drawn from really signi- 
ficant figures. The latter could still be 
regarded as a new technique, for although 
the statistical method of treatment was now 
very frequently employed, many investi- 
gators were still unaware of the necessity for 
using it in most cases where the average of a 
number of widely varying individual figures 
was used for comparison purposes. He 
wondered how many in the past had taken 
the average of some sets of figures before 
and after a change had been made, and had 
drawn some important conclusions from a 
difference in the averages. Yet, without a 
test of significance, such a conclusion might 
be entirely false. We were apt to forget that 
the average of two sets of varying figures 
would always be different, whether or not 
there had been a change in conditions. The 
work was an excellent example of meticulous 
care in determining the real significance. of 
observations. 

With regard to air measurement and the 
authors’ statement that the meter gave only 
the air volume at the intake and was liable 
to underestimate the volume at the ports, 
owing to infiltration, he asked if they would 
agree that, if the brickwork of the ingoing 
regenerators and uptakes were in good con- 
dition, infiltration was quite small. Some 
years ago he had put a water-cooled Pitot 
tube into the air uptakes and had found that 
the N.T.P. volume there was only about 5 per 
cent greater than in the flues. The brickwork 
was good ; that might explain the difference 
from Legg’s measurements in 1932 which 
showed about 25 per cent infiltration. 
Commenting on Mr. Halliday’s reference to 
calculation of air inleakage from CO, measure- 
ments, he suggested that perhaps not’ suffi- 
cient stress was laid on the fact that most of 
the infiltrated air in the downtakes at the 
outgoing end had come in througn the doors 
and was not present at the air port. The 
theoretical optimum roof pressure depended 
on the height of the roof; but for a furnace 
with a roof 8ft above sill level, the optimum 
was about 0-lin, and for a roof 6ft above 
sill level it was about 0-075in. He asked 
if the authors would agree with those figures. 
On roof temperature control, he asked if the 
authors were satisfied that 1650 deg. Cent. 
should be the control temperature. Shelton, 
he believed, controlled at 1680 deg. 

The most interesting of the new techniques 
was the use of the heat flow meter in open- 
hearth furnaces. Commenting on the large 
variations in its readings which occurred in a 
short space of time, and which was the subject 
of a good deal of statistical work by the 
authors, he said the appendix by Brown and 
Fereday was difficult to follow by those not 
specially trained in statistics. One could not 
help wondering if variables such as changes 
in air/gas ratio, which were not shown on 
the meters, and changes in furnace pressure 
might not account for some variation. For 
instance, a 10 m.p.h. wind was equivalent 
to 0-05in pressure, and if the roof pressure 
were not controlled automatically with a 
rapid response mechanism, wind niight cause 








considerable local changes in air infiltration. 
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Changes in gas quality were blamed to some 
extent by the authors, and he asked if similar 
changes were observed in the preliminary 
work at Appleby when mixed gas of pre- 
sumably constant quality was used. 

An interesting feature of the work was the 
remarkable similarity of air preheats in 
different furnaces. He compared M1. Halli- 
day’s graph (showing cyclical variations in 
preheat suction pyrometer and optical pyro- 
meter readings) with some suction pyro- 
meter readings taken in the air uptakes of an 
acid furnace at Monk Bridge some years ago. 
The average preheat temperatures, and the 
differences between optical and suction pyro- 
meter readings, were remarkably similar. If 
one looked at the mean preheat temperatures 
quoted in the literature, adding about 20¢ 
deg. to optical readings where necessary, 
there was a remarkable constancy of preheat 
between 1100 deg. and 1200 deg. for a number 
of very different furnaces—so much so that 
it was felt justified to assume 1150 deg. for 
the preheat in all cases when there was no 
instrument reading as a guide. Would the 
authors agree, as the result of their work, 
that the present routine practice of reading 
temperatures at the top of the checkers 
should be replaced by radiation pyrometers 
sighted on to the uptake walls? He con- 
gratulated all concerned on having demon- 
strated the practicability of the recording of 
calorific value and the ingenious use of the 
Mono-duplex recorder as an oxygen recorder. 
Such recordings were badly required. Finally, 
commenting on Dr. Cnesters’s most fascinat- 
ing work with the cinematograph camera, he 
said it might be a very valuable tool for the 
study of flames but he was not clear as to the 
extent to which it could be used to measure 
flame velocity as distinct from surge velocity. 
The only determination which was missing, 
he suggested, was the metering of waste gas, 
which was of immense value and was quite 
simple if it were possible to put an orifice in 
the stack. However, to do that would 
perhaps be to gild the lily. The series of 
tests discussed in the report had excited his 
admiration and envy, end he felt sure many 
would be inspired to follow the example of 
Dr. Chesters and Mr. Thring and to carry out 
tests on similar lines in other furnaces. 

Mr. F. L. Robertson emphasised that the 
papers marked an epoch in steel-making. 
There were fourteen charges run with measur- 
ing devices that would have been laughed out 
of court forty years ago. Of those, he said, 
there were three new graduates—the heat 
flowmeter, the front wall pyrometer, and 
the suction pyrometer. All three had been 
on the verge of graduating for some time, but 
now for the first time they were working over 
fourteen charges. A fourth graduate, and 
perhaps the most interesting of all, was the 
cinematograph From absolute unmeasured 
chaos we had painfully come as far as that, 
and it was well to regard the papers as a 
landmark in our march towards precision. 
We formed conclusions from instrument 
readings and then handled our furnaces so 
that they made the instruments give us a 
reading which we thought favourable for 
steel-making. Then, surrounded by the 
enemy—t.e., the uncontrolled variables—we 
had to run hundreds and even thousands of 
charges to consolidate our faith that the 
conclusions we chose as fundamental and 
the values we gave them were correct. The 
fundamentals for precise melting which he 
had chosen for himself in early youth were 
gas quantity, highest furnace temperature 
and high rate of heat transfer. With those 
as his headquarters he had set out to conquer 
each of the many interfering variables, one 


measurement and furnace temperature 
measurement problems some eight years 
ago; with those as fundamentals, and still 
waiting to bring heat transfer into the fold, 
they had boldly advanced. Their faith that 
those were the fundamentals had been con- 
solidated by hundreds, by thousands of 
charges, rising from 25, 50, 75 and'up to 100 
per cent increased output. It was therefore 
difficult for a steel maker to view sympathe- 
tically conclusions about running charges 
drawn from the authors’ gas flow and roof 
temperature charts. The gas flow and roof 
temperature were haphazard, and followed 
no principle. He suggested that the authors 
should have started by deducting and then 
empirically checking up that each one of their 
furnaces could burn a given quantity of gas, 
the maximum, with the charge piled up to a 
given Plimsoll line. That quantity of gas 
should be supplied to the furnace as an 
absolute constant until the maximum roof 
temperature was reached. The roof tempera- 
ture should then be kept constant by regulat- 
ing the gas supply. It was also difficult for 
steel makers to view deductions drawn from 
fourteen charges spread over three furnaces. 
Would not the authors consider going into 
production and with some fundamental 
principles, such as he had mentioned, seek 
to establish, by running some thousands of 
charges, rules of furnace design and process 
discipline ? With their beautiful instrument 
technique, they would be assured of the 
complete rout of the uncontrolled variables. 

Commenting on the authors claim that the 
use of instruments would increase output by 
10 per cent, Mr. Robertson said they were 
misleadingly modest. Instruments qua in- 
struments would leave output unaffected, of 
course ; but if, as obviously they had meant, 
instruments were used as a means by which 
a melting shop manager issued his orders 
and inspected how they had been carried out, 
then with obedience to the authors’ basic 
principles, which he had culled from their 
papers, the output of most British furnaces 
would increase by 30-50 per cent. His own 
firm had obtained 50-70 per cent increased 
output under less favourable constants over 
long periods. 

The authors’ basic principles were :— 


(1) Hearth area, 300-400 square feet. 

(2) Fuel supply until roof reached 
1650 deg., which they had chosen as their 
maximum temperature, was 350,000 cubic 
feet per hour. 

(3) Charge, 80 tons. 

(4) Constant roof temperature, 
deg. Cent. 

(5) Slag weight, 8 tons. 


When the authors returned to their work 
on the influence of port design and started 
by a disciplinary devotion to their own basic 
principles, they could not help outstripping 
50 per cent increased output, and would 
probably change the Siemens process 
entirely. 

Mr. H. Clifford Armstrong, emphasising 
the importance of the fuel/air ratio, felt 
that lack of control of it was responsible for 
some of the variations which were not quite 
explained in the report. The temperature 
release was affected considerably by the roof 
pressure, but he emphasised also the influ- 
ence of back pressure on the quantity of gas 
or air going in. It was extraordinary how 
much a very slight alteration of pressure 
affected the quantity of gas or air going in. 
If it were necessary to use more fuel in order 
to secure a quicker melt, he did not think 
that that need dishearten us. If it were 


1650 


salve our consciences by picking it up later 
in tne waste heat boiler. Finally, urging that 
the time during which the gas was in the 
furnace was important, he said it was neces. 
sary to allow time for the producer gas to 
burn, something like 2 sec.; where the time 
during which the fuel was in the furnace was 
below 2 sec., one would find that the furnace 
was very expensive in fuel, and where the 
time was too long, the furnace was too 
sluggish. 

Dr. Chesters said that he and his colleagues 
considered the work described in the report 
as being a preliminary skirmish, even though 
they had had the services of a rather large 
battalion, and they felt that some of their 
conclusions were unsteady. For example, he 
was responsible for statirg 1650 deg. Cent. 
as the roof temperature, the reason being 
that the roof melted at 1680 deg. Cent. Tne 
latter figure was probably the temperature 
at which Mr. Robertson’s roof melted. There 
could be an error of anything up to 20-30 deg. 
in temperature measurement, which was 
quite inexplicable; on one day the roof 
pyrometer would measure 20 deg. low, and a 
week hence it would read correctly, although 
nothing was done to it meanwhile. 

Mr. R. Walker, discussing the fluctuations 
in the heat flow meter readings, referred to 
tests at Appleby-Frodingham, where they 
had used producer gas and mixed blast- 
furnace and coke oven gas. They had not 
found any significant difference in the fluc- 
tuations as between using producer gas and 
the mixed gas, and the fluctuations that were 
experienced were explained in the report. 
They were due to the multiple effects of 
preheat, variation in the calorific value of the 
gas, and so on. The only variable which 
could be attributed to one thing was that 
when charging the furnace there was found 
to be quite a considerable drop in the down- 
ward heat flow as the charger was entering the 
furnace and while it was in the furnace, and 
the downward heat flow would suddenly rise 
as the charger came out. 

Mr. I. M. D. Halliday agreed with Dr. 
Leckie that the air leakage was through the 
doors, a fact which was stressed fairly 
strongly in the report. Unfortunately, how- 
ever, there was no method at present avail- 
able to prevent the air leakage coming 
through the walls of the checkers or any 
other part. Failing suitable methods of 
measuring such air leakages, as against the 
proportion coming in through the doors, the 
authors nad not gone into that question. 
But they believed that the air which came 
in through the doors did cool the flame and 
reduce the rate at which the burners worked. 
Referring to the suction pyrometer, he empha- 
sised that the simpler the design at the hot 
end, the better. He agreed with Dr. Leckie 
that a nest of tubes as a radiation shield 
would be very desirable, but it would be 
almost impossible to maintain as a recording 
instrument. 

(To be continued) 








Inspection of Aircraft in the 
R.A.F. 


In order to use the considerably reduced 
number of highly skilled mechanics in the 
Royal Air Force to the best advantage a 
system of planned inspection for aircraft, intro- 
duced during the war, is being adopted on a 
steadily increasing scale. Under the old 
system a group of mechanics were allocated for 
the inspection of an aircraft and they more or 
less pleased themselves as to the manner and 
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number of jobs entailed. For this reason a 
very considerable amount of time was often 
wasted by men waiting to obtain access to each 
of the confined spaces in a machine where 
another mechanic was working. This waste of 
time has: now been obviated by adopting a 
planned schedule of operations on the principles 
used in civilian industries. 

To prepare a satisfactory schedule a team 
consisting of an engineer officer and highly 
skilled N.C.O.s of all trades, assisted by 
scientists, investigate by practical and theo- 
retical means the best and most efficient 
manner in which to inspect an aircraft. The 
schedule of inspections produced is designed to 
allow a tradesman to do his work in a logical 
sequence and in a reasonable time. When a 
machine is to be inspected each mechanic or 
tradesman is given a card explaining each item 
and the time it will take to do that work; 
at the same time the ecard gives the order in 
which the inspection is to be done, so that 
unnecessary work is eliminated and a man does 
not get in the way of other tradesmen in con- 
fined spaces like cockpits and turrets. One of 
the results of this planning is that a major 
inspection of heavy bomber aircraft, which 
normally took from seven to ten days to com- 
plete, can now be done by average tradesmen 
in four days. 

The new methods are being taught through 
the medium of specialist courses to all ranks 
of the R.A.F. from aircraft apprentices to chief 
technical officers, and, in addition, a film has 
been made which clearly shows the difficulties 
and loss of man-hours in the old system against 
the orderly methods of the new. 








A Small Battery Electric Truck 


A NEAT little battery electric vehicle with 
a pay load capacity of 18 ewt, suited for 
both industrial and local transport purposes, is 
now being made by Brush Electrical Engineering 
Company, Ltd., of Loughborough. As is 
indicated in the photograph we reproduce, the 
vehicle is of the three-wheeled type with a 
chassis design which is adaptable for a wide 


handle the truck after about thirty minutes’ 
training. 

The chassis frame is of fabricated steel 
channel, well reinforced with cross braces and 
stays. At the front a self-contained driving 
unit is mounted above the single wheel. This 
unit consists of a totally enclosed motor, 
reduction gear, axle and steering column, the 
drive being effected through a duplex chain. 
Final drive to the axle is by spur gear. The 
complete front unit can be removed from the 
chassis by the loosening of six bolts and dis- 
connecting the motor leads. A controller which 
provides five forward and one reverse speed is 
mounted above the motor on a steel sub-frame, 
which also carries the reversing switch and 
main contactor. 

Power for the motor is supplied by an Oldham 
traction type battery, comprising fifteen lead- 
acid cells of 161 ampere-hour capacity. A com- 
bined charge-run plug ensures that whilst the 
battery is being charged the vehicle cannot be 
driven. 

Braking is effected through rod-operated 
Girling brakes on the rear axle and a pistol-grip 
hand brake is fitted for parking purposes. 

The vehicle has a 6ft turning radius and with 
a full pay load of 18 cwt is capable of running 
continuously at 6 to 7 m.p.h. for fourteen hours, 
or for twelve hours with eight stops per mile. 








Paris Aviation Salon 
(By Our French Correspondent) 

Since British aeronautic efforts are well 
known, it is interesting to turn to France and 
see what she is doing in this field. In the 17th 
Salon de l’Aviation, now being held in Paris, 
French aviation, which was crippled and almost 
non-existent two years ago, shows that it has 
managed to pull itself up to a point where its 
productions are of considerable interest even 
to more fortunate nations. 

A brief description of some of the more 
interesting French aircraft is given below. 

A large cargo aircraft, ‘‘ NC 211,” which was 
constructed in three months by the Société 
Nationale de Construction Aeronautique du 
Centre, at Billancourt, is 30-50m long and 
weighs 40 tons. It is equipped with four 





range of bodies. ‘Tiller steering is effected 


Gnéme and Rhéne engines of 1200 h.p. Seven 








SMALL. BATTERY 


through the front wheel, which also carries the 
driving unit. This arrangement permits a 
maximum turning movement to be made with 
little physical effort. The controls con- 
sist of two pedals, an accelerator and a brake, 
and a small hand-operated reverse switch lever, 
which can be removed when in a neutral 
position to prevent unauthorised use of the 
vehicle. The truck is very easy to drive and 
manoeuvre and any person with an idea of 
handling a motor-car can drive it with less than 
a couple of minutes’ tuition. A novice of 








average intelligence should learn to drive and 








ELECTRIC TRUCK 


passengers are carried on an upper deck of the 
fuselage and 14,800kg of freight below. 
For a range of 1000 km its cruising speed is 
nearly 300 kman hour. Another cargo machine, 
the Breguet ‘‘ 761,’’ has four Gnéme and Rhéne 
1350 h.p. engines, and carries 14,580 kg of 
freight over a distance of 1000 km at a cruising 
speed of 365 km an hour. 

Many touring aeroplanes have been con- 
structed by the French, and four types have 
been chosen by the Air Ministry for production, 
in quantity. One of these is the ‘‘ Norecrin,” 
which weighs only 619kg and has a payload 


of 249kg. The Nord “ 1200” is a low-winged 
monoplane, constructed entirely in metal with 
the fuselage formed by two half shells. With a 
140 h.p. Renault engine it has a maximum speed 
of 257 km per hour. It has a radius of 900 km 
and a ceiling of 5500 m. The Société Nationale 
de Construction Aeronautique du Sud-Est has 
produced the ‘‘ SE 2310,’ which is expected 
to rival the “ Norecrin.”” The metal fuselage is 
composed of four riveted sheet panels. The 
different parts of the machine are easily 
assembled. It is equipped with a tricycle 
undercarriage and with a ‘4 PEI” Renault 
engine of 140 h.p.; it has a maximum speed of 
240 km an hour. Its ceiling is 4650 m and its 
range is 910 km. 

Jet-propelled aircraft shown include the 
“SO 6000,” produced by the Sud-Ouest 
Société. This is an experimental machine, 
secretly designed during the occupation to 
permit a study of high speeds to be made. The 
turbo jet is placed within the fuselage. The 
aircraft is an all-metal monoplane with a span 
of 9-16 m and a length of 10-48m. The lifting 
surfaces total 14 square metres and the. all-up 
weight is 4000 kg. Speeds up to 1000 km an 
hour have been mentioned in connection with 
the ‘‘ SO 6000.” 

The Société Nationale du Centre has pro- 
duced a small helicopter, the ‘‘ NC 2001,” on 
modern lines with a simple construction of 
interchangeable components. The fuselage is 
divided into three parts : in front, the pilot and 
three passengers ; in the centre, the mechanical 
parts; and in the rear, a 500 h.p. Renault 
**12SO” engine. The fuselage is mounted on a 
short tail with a tricycle undercarriage. It is a 
srnall machine, being either 11-76 m or 9-70 m 
long, according to whether it has a long or short 
tail, and has a maximum speed of 255 km an 
hour, a ceiling of 5000 m and a range of 700 km. 

France’s work in the transport field is illus- 
trated by the ‘‘SO 30 R.”’ and the “‘ SE 2010.” 
The ‘‘SO30R” is a sub-stratospheric Conti- 
nental transport equipped to carry thirty 
passengers over 3000 km, with 2 tons of freight 
and luggage. With engines of 3400 h.p. it has a 
cruising speed of 430 km an hour. It is fitted 
with two Gnéme and Rhéne “ 14 R-5”’ engines 
with a nominal power of 1300 h.p. at sea level 
and 1700 h.p. for take-off. It has a wing span 
of 25-61m, a length of 18-63m and lifting 
surfaces of 87-20 square metres. Total all-up 
weight is 16,405 kg. 

The “SE 2010” is a large 70-ton four- 
engined aircraft designed to carry 160 passengers 
in comfort. The cabin is 4-70 m wide, 2:80 m 
high and nearly 22m long. The aeroplane is 
provisionally equipped with four Pratt and 
Whitney engines of 3500 h.p., but will probably 
finally be fitted with 4000 hp. “24H” 
engines from the Chatillon-sous-Bagneux 
arsenal. 

The whole of the British display was very 
enthusiastically received, as being first class and 
excellently displayed. 








Manganese Wheels for Cranes 





THE necessity for frequent renewal of the 
type of crane and telpher wheels shod with 
high-grade steel tyres on account of wear and 
looseness prompted Hadfields, Ltd., to experi- 
ment with wheels made of “‘ Era’”’ manganese 
steel. The difficulty of machining manganese 
steel presented certain problems in the design 
of a successful wheel. The solution was found 
with a wheel in which the body and the tread 
were cast as a single piece and finished to profile 
by grinding. This procedure satisfactorily 
eliminated the question of tyre stretch and 
loosening in service. 

In order that drilling for the attachment of 
driving gears can be carried out, insets of mild 
steel are cast in at the appropriate points, and 
the gear is correctly positioned by means of a 
ground spigot. 

Manganese, in its toughened condition, is 
a comparatively soft steel until it becomes work- 
hardened in service, with the result that in 





early life the tread and flanges of these wheels 
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acquire a surface, which, hardening itself in 
the process of forming, possesses excellent 
qualities of endurance. 

The company now manufactures this type of 
wheel in sizes from 36in diameter on the tread, 
with bronze axle bushes, to 18in diameter, with 
roller bearings, and designs are available with 
dead centres for live axles. We are informed 
that wheels of this type are still giving satis- 
factory service after three years at work. 








Road Haulage and Hire 
Charges 


AN amending Order has been made by the 
Minister of Transport to the Road Haulage and 
Hire (Charges) Order of 1942 which takes into 
account the changed conditions since that 
Order was made. The Orders now provide that 
the charge made by any person for the carriage 
of goods on roads by motor goods vehicles or 
trailers or for the hire of such vehicles shall not 
exceed that which would have been fair and 
reasonable in July, 1939, with the addition of a 
percentage reflecting an increase in costs since 
that month. It is further provided that in any 
decision by the Minister, a Regional Transport 
Commissioner or any other person acting on the 
Minister’s behalf, the appropriate percentage 
to be added shall, in the absence of proof to the 
contrary, be 55 per cent. In the Road Haulage 
and Hire (Charges) Order of 1942, the appro- 
priate percentage to be added was fixed at 
73 per cent. The amending Order substitutes 
July, 1939, for October, 1940, and substitutes 
55 per cent for 7} per cent. Under war con- 
ditions, October, 1940, was considered to be 
the most appropriate basic month and the 
73 per cent addition was intended to reflect 
increases in costs between October, 1940, and 
February, 1942, the month in which the Order 
was made. Under present conditions it is felt 
that July, 1939, is more appropriate as the 
basic month, and the 55 per cent is intended to 
reflect increases in costs during the whole 
period from that month to the present time. 
There is no question, the Ministry points out, of 
there being a fixed percentage to be added to 
pre-war charges in all cases. If a charge is not 
more than 55 per cent above that which was a 
fair and reasonable charge in July, 1939, any 
person wishing to challenge it has to prove that 
it is too high. If, however, it is above that 
figure, the onus of proof lies on the person 
making the charge. 








British Non-Ferrous Metals 
Research Association 


THE Research Board of the British Non- 
Ferrous Metals Research Association has decided 
to extend the facilities in the Association’s own 
laboratories, in order to provide for researches 
on metal finishing. Before the war, the Associa- 
tion’s interest in electrodeposition was dealt 
with by co-operation with the Research Depart- 
ment at Woolwich. It is considered, however, 
that the Association is in a very special position 
toserve the metal finishing industry by under- 
taking in its own laboratories researches on 
metal finishing processes in parallel with other 
aspects of metal quality. The new depart- 
ments will include an experimental electro- 
plating shop and a special laboratory for 
research of a more fundamental kind. The 
work of this new section will be under the imme- 
diate supervision of Mr. E. A. Ollard, who is 
well known in the electro-plating industry. 
These new research facilities, coupled with the 
information and advisory services which the 
Association provides for its members, will be at 
the disposal of British plating firms with the 
same strong technical backing which has 


already proved so valuable a support to other 
branches of the non-ferrous metals industry. 
This extension of the Association’s work has 
been made possible by the support which has 


the past, but if the industry is to reap the 
maximum advantage from this development a 
much wider section of the metal industry must 
co-operate with the work of the Association. 
It therefore wishes to make contact with all 
firms interested in this new project, and invites 
any company concerned in finishing metal in 
any form, other than by paint or lacquer, to 
write immediately to the Director, British 
Non-Ferrous Metals Research Association, 
Euston Street, London, N.W.1, stating the type 
of work with which it is concerned. 








Government-Owned or 
Controlled Inventions* 


ALTHOUGH patents form a minor part of a 
research and development programme, both as 
regards cost and manpower, and whether it be 
in an industrial or governmental organisation, 
it is considered that prior to the war far too 
little attention was paid to patents in Govern- 
ment Departments. Instances are known 
where failure to patent valuable inventions by 
Government employees has_ resulted in 
embarrassment to industry in this country and 
in the enrichment of foreigners who did obtain 
patents. 

It is, however, realised that the war has 
caused the Government Departments to be more 


900 H.P. 


appreciative of the value of patents. It is 
emphasised that with the larger part which the 
State will play in future in scientific research 
and development there will need to be a still 
greater recognition of the value of patents and 
improved organisation for the handling of them. 
It is considered that the present machinery is 
inadequate both in scope and organisation, and 
that reorganisation somewhat as indicated by 
the Lee Report should be made. 

Accordingly there is recommended the estab- 
lishment of a central body to co-ordinate the 
patent activities of the various Government 
Departments. It is further recommended that 
the functions of this body should be to formu- 
late general policies and give guidance and 
rulings where asked and when necessary on the 
following matters :— 

(1) The respective rights between the 
Government and inventors in the service of 
the Crown ; 

(2) The making of awards to such inventors; 

(3) The obtaining and maintaining of 








been received from certain of its members in 








*Recommendations from a Report adopted by the 
Council of the Chartered Institute of Patent Agents. 








patents on inventions of such inventors both 

in this country and abroad ; 

(4) The initiation of development work 
with a view to industrial exploitation of 
inventions ; 

(5) The disposal of patent rights whether by 
licence or assignment, for the industria] 
exploitation of inventions ; 

(6) The co-ordination of the dissemination 
of scientific information on new inventions 
with the patenting of them. 

Such a body would be financed by a Govern. 
ment grant, but in course of time it is thought 
that it might become self-supporting by way 
of monies earned from the exploitation at home 
and abroad of Government-originated inven. 
tions. In this connection it is strongly recom- 
mended that all patents on such inventions 
should be vested in one body, such as the 
Imperial Trust; the practice at present of 
vesting patents in various transient Ministers is 
open to objection. 








WE illustrate in the accompanying engraving 
a beam engine, built in 1861, which is still pro- 
viding power for the Fielding Johnson Worsted 
Spinning Mills at Leicester. Brief particulars 








of this engine have been supplied by the firm, 
which states that the old-time custom of the 
‘* Gaffer’ crowning the engine with a golden 
sovereign on its birthday was observed until 
just after the 1914-19 war, and that the 
custom was revived this year by the present 
managing director. 

The engine, which is known as “ Juno and 
Jupiter,” is believed to be the only one of its 
kind still at work. It has twin beams with 
cranks placed at 90 deg. to one another, and 
cylinders of 36in diameter. It was fed originally 
with steam at 301b pressure, but, we under- 
stand, with modifications it now develops 
900 h.p. The fly-wheel is cast in sections and is 
keyed to a boss on the shaft by its arms. This 
boss also serves to hold a gear wheel driving 4 
secondary shaft, which in turn drives through 
bevels. a vertical shaft extending through six 
floors of the mill. Further sets of bevels on 
each floor distribute the power from the vertical 
main shaft. Next year the entire mill is being 
motorised. The firm hopes that some suitable 
authority will take the opportunity to acquire 
this historic example as a museum piece. 
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Feed Distribution and Hunting 


in Marine Water-Tube Boilers* 
By H. HILLIER, O.B.E., M.1. Mech, E. 
(Continued from page 451, November 15th) 


THE CHARACTERISTICS OF BorLER HUNTING 


The characteristics of boiler hunting as 
shown, for example, in Fig. 2, can be illustrated 
more clearly in a simplified diagram such as 
Fig. 6. The variation of the water level in 
the gauge glass is shown in a simplified way 
by the full line in the upper part of the dia- 
gram. The water levels at which the feed 
regulator was closed and wide open are known, 
and have been indicated relatively to the 
varying water level. 

Starting a cycle from A, the water level 
rises gradually because the feed regulator is 
wide open and is passing more water than 
steam is being generated until, at B, the feed 
regulator commences to close and gradually 
reduces the feed supply into the boiler as the 
water level rises to C, at which point the 
regulator is closed and the feed flow is com- 
pletely stopped. At some point after the 
feed supply has commenced to fall, the rate 
of steam generation commences to increase 


of fuel combustion was maintained as con- 
stant as practicable, and it is a close approxi- 
mation to assume that the total heat trans- 
ferred into the boiler was substantially constant. 
The variation in the superheat temperature 
was not recorded and the assumption is made 
that it was constant. In the same way variation 
in the leaving gas temperature was not recorded 
and it is assumed that such temperature was 
also constant. 

On the basis of various assumptions, it is 
possible to estimate the variation in the rate 
of steam generation throughout the cycle. 
The mean rate of steam generation for each 
boiler was 83,500 lb per hour at a mean boiler 
pressure of 335 lb per square inch gauge. The 
temperature of the feed water entering the 
boiler is assumed to be substantially constant at 
200 deg. Fah. When the feed regulator was 
closed, the feed flow was zero and it is esti- 
mated that, when the feed regulator was wide 
open the feed flow was a maximum of 170,000 
lb per hour. 

With zero feed flow, all the heat transferred 
from the combustion chamber to the water 
in the boiler was available for the generation 
of steam, while at the maximum feed flow, 
when the feed regulator was wide open, 170,000 
lb of feed water per hour had to be heated from 





200 deg. Fah. to boiling point, the remainder 
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rise, and this is due to the volume of steam 
below the water level being increased due to an 
increasing rate of steam generation which 
reaches @ maximum at point D. There is, 
therefore, a time-lag of CX between the time 
when the feed regulator closes and the time 
when the maximum rate of steam generation 
is reached. Such a time-lag between the rate 
of feed supply and the rate of steam generation, 
which should be associated with that rate of 
feed supply and a constant rate of fuel com- 
bustion, persists throughout the cycle, the 
steam generation starting as a minimum at N, 
passing to P, and then rising steadily to Q 
as a maximum, the cycle being completed by 
the steam generation falling gradually from 
R to 8. 

When the feed regulator reaches its wide- 
open position at the point F, the water level 
continues to fall to G, and this is due to the 
volume of steam below the water level being 
reduced, due to a falling rate of steam genera- 
tion which reaches a minimum at the point 
G. There is, therefore, a time-lag equal to 
FY between the time when the feed regulator 
reaches the wide-open position and passes 
feed at the maximum rate and the time when 
the minimum rate of steam generation is 
reached. 

If no time-lag existed, maximum steam 
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Fic. 6—Characteristics of Boiler Hunting 


and gives rise to swelling. After the feed 
regulator has closed at C, the further rise of the 
water level from C to D is caused entirely by 
swelling in the boiler and must therefore be 
associated with an increasing rate of steam 
generation which reaches its maximum at D. 
From D the water level gradually falls, due to 
evaporation at the maximum rate, until the 
point E is reached, when the feed regulator 
opens and passes an increasing supply of feed 
water as the level falis from E to F, at which 
point the feed regulator is again wide open and 
passing feed water at-the maximum rate. 

At some point after the feed supply starts 
to increase, the rate of steam generation com- 
mences to fall and causes subsidence. After 
the feed regulator has reached its wide open 
position at F, the further fall in water level 
from F to G must be caused by subsidence— 
due to the rate of steam generation still falling 
—until it reaches a minimum at G. This 
completes a cycle which repeats continuously. 

In the case of two boilers operating in parallel 
with a given steam pressure at the main tur- 
bine nozzles, the total steam drawn from the 
boilers is substantially constant but, when 
hunting occurs, the steam drawn off from each 
boiler varies considerably, while the combined 
steam supplied by the two boilers remains 
substantially constant. 

During the test recorded in Fig. 2, the rate 
of Mechanical Engineers, Friday, 
November 8th. Abstract. 
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of the heat being available to generate steam. 
With a change in the rate of feed flow from zero 
to 170,000 lb per hour, under the above con- 
ditions, the rate of steam generation varied 
from 1-30 times the mean rate of steam genera- 
tion with zero feed flow to 0-68 times the mean 
rate of steam generation with the maximum 
feed flow. 

The variation in the rate of feed flow is 
shown in the lower part of the figure. 

To simplify the diagram, it has been assumed 
that the water level varies gradually from the 
lowest level to the highest level, and that the 
feed flow varies gradually from a maximum 
when the feed regulator is wide open to zero 
when the feed regulator is closed. 

From H to J the feed flow is the maximum 
passed by the feed regulator lying wide open. 
From J to K the feed flow is gradually cut off 
until zero is reached at K, and persists to L, 
followed by a gradual increase in feed flow 
to the maximum again at M, which is main- 
tained into the next cycle where the variation is 
repeated. 

The steam generation curve is estimated 
from the feed flow curve and in placing the 
curve showing the rate of steam generation 
relative to time in the cycle, it has been assumed 
that there is a time-lag between the rate of 
feed supply and the equilibrium rate of steam 
generation. 

When the feed regulator closes the feed supply 
at the point C, the water level continues to 
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Fic. 7—Analysis of Hunting Cycle 


generation would occur during the period when 
the feed regulator is closed, and minimum 
steam generation would obtain when the feed 
regulator is wide open and the rate of feed 
supply is a maximum. 

The persistent time-lag between the change 
of feed supply and the change of steam genera- 
tion makes it impossible to obtain equilibrium 
between the rate of feed supply and the rate 
of steam generation ; and the hunt is therefore 
continuous so long as it is possible for the 
rate of evaporation to vary, which can occur 
automatically when two or more boilers are 
operating in parallel. 

It is considered that the time-lag is the time 
taken for a complete traversing of the cir- 
culation circuit at a given rate of steam dis- 
charged from the rising tubes into the steam 
drum. 

ANALYSIS OF THE HUNTING CYCLE 

’ A more detailed analysis of the various factors 
in play during the hunting is shown in Fig, 7. 
This analysis is based on the data from boilers 
in the ship in which the observed results recorded 
in Fig. 2 were taken. A complete cycle of 
the variations in the various factors is shown 
on @ time basis of 220 seconds. 

Curve 1 is drawn from the observed records 
of a typical cycle of the water level as observed 
in the gauge glass. The water level in the 





gauge glass is affected by three main variables : 
the volume of feed water discharged into the 
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boiler; the volume of feed evaporated and 
withdrawn from the boiler water level; and 
the volume of steam. below the water level, 
which will be referred to as the submerged 
steam. The variations in the boiler pressure 
also affect both the volume of water in the 
boiler and the volume of submerged steam 
but, for the small pressure changes experienced, 
the volume changes are sufficiently small to 
be neglected in order to simplify the analysis. 
The feed regulator was designed to give a 
feed supply substantially proportional to the 
change of water level in the float box; and the 
levels and time at which the feed regulator 
was closed and wide open were taken from the 
known data, and are shown on the diagram. 
On this basis, the varying rate of feed supply 
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Fic. 8—Spray Pots Arranged to Spray Feed 
into Steam Space 


throughout the cycle was estimated and is 
shown by curve 2. 

The rate at which the feed enters the cir- 
culation circuit is different to the rate at which 
the feed is discharged into the steam drum, 
and some feed heating is probably effected in 
the steam drum by steam in the mixture in 
the steam drum, the remainder being effected 
in the circulation circuit. 

As previously explained, the rate of steam 
generation lags behind the rate of feed dis- 
charged into the steam drum, and varies in 
magnitude during the cycle. It has been 
assumed that the lag can be estimated with 
reasonable accuracy from the points at. which 
the feed regulator is wide open and closed, and 
the points of minimum and maximum water 
levels as recorded in the gauge glass, and that 
these levels correspond in time to the mini- 
mum and maximum rates of steam genera- 


tion—the variation between the minimum 
and maximum being assumed to take place 
gradually. 

The total heat supplied to the boiler 
circulation circuit is assumed to have been 
constant and is divided into heat supplied 
for feed heating and heat. supplied for steam 
generation. This division is determined rela- 
tive to time by the rate of steam generation 
as discharged into the steam drum. The pro- 
portion of the heat absorbed in heating the 
feed supply to boiling point is estimated from 
curve 2 and is adjusted for the time-lag. It is 
shown by curve 3 in the lower left-hand part 
of Fig. 7. The balance of the heat supplied is 
absorbed in: generating steam, the rate of 
steam generation being estimated therefrom 
and shown by curve 4. The lag allowed between 
the rate of steam generated and the rate of 
feed discharged into the steam drum can be 
seen by comparing curve 4 with curve 2. 

The density of the water in the gauge glass 
and the feed regulator float box was assumed 
to be 0-835 at all loads. The density of the 
water-steam mixture inside the steam drum 
varies with the rate of steam generation ; 
and the level of the water-steam mixture 
in the steam drum is higher than the water 
level observed in the gauge glass and the water 
level in the feed regulator float box. 

Curve 5 shows the estimated level of the 
water-steam mixture inside the steam drum. 

From the known dimensions of the drum 
the volume of the mixture is estimated and 
plotted as curve 6 in the left-hand top corner. 
This curve is plotted from a datum point A, 
which corresponds to the lowest level recorded 
in the gauge glass with the feed regulator wide 
open. 

PThe variation of this volume is affected by 
the three main variables, the volume of feed 
water discharged into the boiler, the volume 
of feed evaporated and withdrawn from the 
boiler water level, and the volume of sub- 
merged steam. From curve 2 the volume of the 
feed water discharged into the drum can be 
estimated and is plotted as curve 7. 

Over a complete cycle the steam generated 
and withdrawn from the boiler water level 
must equal the feed supplied to the boiler, 
but the rate at which steam is generated and 
the rate at which steam leaves the mixture 
level vary relatively to each other throughout 
the cycle, with the result that the volume of 
submerged steam varies, giving rise to swelling 
and subsidence of the mixture level. As pre- 
viously mentioned, it is suggested that, for 
any given rate of steam generation, there is 
associated with it a fixed volume of sub- 
merged steam, so that the volume of the sub- 
merged steam varies as the rate of steam genera- 
tion is varied. The variation of the volume of 
the submerged steam is a very small proportion 
of volume of steam generated, so that, in 
estimating the volume of the feed water evapo- 
rated and drawn off from the mixture level, 
a small error only is involved in estimating it 
from the steam generated, as shown by curve 
4. On this basis, curve 8 shows the variation 
in volume of the feed water evaporated in 
the boiler and withdrawn from the mixture level. 
From curves 7 and 8, and curve 6, the varia- 
tion in the volume of submerged steam is 
obtained as shown by curve 6, curve 6 being 
the algebraic sum of curves 7, 8 and 9. 

At any given instant, the rate of steam 
generation is equal to the rate at which steam 
is withdrawn from the boiler water level plus 
or minus the rate at which the volume of sub- 
merged steam is changing. 

The heat absorbed in steam generation can 
be subdivided into latent heat in the steam 
withdrawn from the boiler mixture level and 
the latent heat involved in the changing of 
the volume of the submerged steam. 

The proportion of heat involved in the chang- 
ing volume of submerged steam can be seen 
in the lower left-hand part of the diagram, 
being the difference between curve 10 and 
curve 3. 

The curves in Fig. 7 are considered to be 
reasonably consistent with the observed data 
and the multiplicity of variables involved. 








The lower left-hand part of Fig. 7 illustrates 


clearly the variation between the amount of 
heat supplied for feed heating throughout a 
cycle as compared with the proportion of the 
heat utilised in the generation of steam. 
It also shows the comparatively small pro- 
portion of heat which is retained by the sub- 
merged steam or released in the reduction of 
the volume of submerged steam. 

From a study of the curves it will be appre- 
ciated that, if the feed supply is heated to 
boiling point before it enters the circulation 
circuit, the whole of the heat transmitted across 
the heating surface of the boiler to the water 
in the circulation circuit will be utilised in 
generating steam, so that, for any given rate 
of fuel combustion, there will be a constant 
rate of steam generation with a constant 
volume of submerged steam, and hunting cannot 
oceur. 

This can be effected by heating the feed 
supply by direct contact with the steam above 
the water level before the feed water passes 
into the circulation circuit. If the feed water 
is at boiling point when it passes into the 
circulation circuit, then any variation in the 
rate of feed supply cannot alter the rate of 
steam generation and the volume of submerged 
steam, and the desired steady water level 
will obtain. 


ReEvIEW OF INTERNAL FEED-DISTRIBUTING 
ARRANGEMENTS 


Returning to Fig. 1, no hunting was exper- 
ienced with feed distribution, as shown in 
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Adjustment of the height of the balance connection 
inside the augmentor affects only the full-load water level 
in relation to the no-load water level. Raising the 
internal pipe lin lowers the water level jin and lowering 
the internal pipe lin raises the water level jin. 


Fig. 9—Bal Ci tion to Float Box taken 
from Inside Augmentor 





Fig. 1 a, because the feed water was discharged 
into the drum immediately over the fire-row 
tubes, and it is considered that the steam dis- 
charged from the fire-row tubes heated the 
incoming feed water close enough to boiling 
point before the feed water into the 
downcomer tubes at the sides of the boiler. 
In the case of Fig. 1 6, it is probable that, at 
light loads, the entering feed water passed 
into the downcomer ‘tubes without any appre- 
ciable feed heating being effected, with the 
result that hunting was experienced, but that, 
at heavier loads, the turbulence in the boiler 
drum was probably sufficient to effect heating 
of the feed water before it passed into the 
downcomer tubes to such an extent as to 
eliminate hunting. 
When the augmentor was introduced with 
the internal feed pipes, as shown in Fig. | ¢, 
the steam discharged from the fire-row tubes 
was constrained to pass directly to the surface 
of the water level in the drum, leaving the 
water outside the augmentor comparatively 
free of steam, so that little or no feed heating 
was effected in the steam drum and more serious 
hunting was experienced. 
Spraying the water into the steam space of 
the drum, as shown in Fig. 4, eliminated hunt- 
ing at all loads, but was attended by another 
trouble. When maneuvring the water level 
varies appreciably due to swelling and sub- 
sidence, and this causes the feed regulator to 
open and close more sharply than in normal 
steaming, with the consequence that water 








hammer was experienced in the internal feed 
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' pipes when the feed regulator opened after a 


previous closure. This was due to the pipes 
being partially emptied of water following the 
closure of the regulator, due to the momentum 
of the column of water in the piping. The pipe 
was then partially filled with steam and, on 
the reopening of the regulator, the relatively 
cold feed water condensed the steam inthe piping, 
thereby giving rise to a considerable acceleration 
of the water column with consequent water 
hammer, which was at times so heavy as to 
damage the internal feed pipes seriously, 
even when they were made of heavy scantlings. 

To eliminate this trouble, the arrangement 
of internal feed-distributing piping shown in 
Fig. 8 was developed by the Admiralty Fuel 
Experimental Station, Haslar. This arrangement 
was fitted on boilers with and without aug- 
mentors, with entirely satisfactory results in 
all cases, and practically all Admiralty type 
boilers for Naval ships completed during the 
war were fitted with this arrangement. 

Two internal feed pipes are led below the 
water level in the boiler drum and vertical 
spray pots are connected to these pipes at 
intervals along the pipes to obtain a reasonable 
distribution of water along the length of the 
drum. At a suitable height in each spray 
pot, perforations are provided through which 
the feed water is sprayed to the wing of the 
drum and each pot is provided with a hood to 
deflect the water downwards, thereby minimis- 
ing any possibility of water being carried into 
the steam outlet with the steam. The vertical 
spray pots are open at their upper ends to 
avoid any possibility of water hammer being 
established. 

The spraying of the water through the per- 
forations is effected by the static head of water 
above the perforations, the limit in the head 
available being the height of the open end of 
the pot. When the feed regulator closes, 
the water level in each spray pot falls to the 
level of the lowest row of holes, so that the 
longitudinal feed pipes are maintained full of 
water, and any steam ingress which might give 
rise to water hammer is avoided. 

It is suggested that in a satisfactory arrange- 
ment of feed-distributing piping the following 
are the factors which require consideration :— 

(1) The length of the water column between 
the feed check valve and the end of the dis- 
tributing pipe should be as short as possible, 
and the arrangement of the piping should 
be such that the internal pipes remain full of 
water when the feed regulator closes so as to 
prevent any ingress of steam. 

(2) The head across the perforations should 
be adequate to obtain sufficient atomisation to 
ensure that the feed water is raised to boiling 
point before it enters the circulation circuit. 

Since this head will vary approximately as 
the square of the flow, the head at light loads 
may not be sufficient to ensure satisfactory 
spraying and the design should allow for this. 


Water LEVEL ContTrROL IN BOILER WITH 
AUGMENTOR 


At the same time that the spraying pots 
(Fig. 8) were adopted, another feature relating 
to feed control was adopted in boilers fitted 
with augmentors. All British Naval boilers 
constructed during the 1939-45 war, operating 
at high evaporation rates, were fitted with 
circulation augmentors which, in general, form 
a plate boundary round the banks of tubes 
between the combustion chamber and the 
location of the superheater and extend up to 
the top of the highest point of the heating 
surface. The augmentor isolates the light 
mixture of steam and water discharged from 
the upstream tubes from the remainder of the 
water in the steam drum, thereby reducing the 
density of the water column against which the 
upstream tubes discharge, and it increases the 
density of the column of water in the down- 
comer tubes, the thermo-syphonic head (which 
causes circulation in the boiler) being thereby 
increased. 

Fig. 9 shows diagrammatically the arrange- 
ment of the augmentor in the boiler relative 
to the heating surface, and indicates diagram- 
matically the levels which prevail inside the 
boiler, it being noted that, in the arrangement 








of the feed regulator and the gauge glasses 
on the boiler, there are six columns of water 
to consider and that the densities of the six 
columns of water differ considerably. 

There is, further, a weir effect across the top 
of the augmentor which varies with different 
rates of evaporation in the boiler. The density 
of the water enclosed by the augmentor varies 
considerably between no load and the maxi- 
mum boiler evaporation. This variation in 
density inside the augmentor is made use of 
in most of the vessels constructed during the 
1939-45 war, to obtain automatically a slight 
rise in water level in the gauge glass between 
no load and full boiler load. To obtain this, 
the float box water balance pipe is connected 
to the inside of the augmentor, as illustrated 
by Fig. 9. The variation in the total weight 
of water in the boiler during changes in boiler 
loading is thereby reduced and the supervision 
of the water level by the operating personnel 
facilitated. The no-load water level is deter- 
mined by the position of the float in the float 
box and corresponds to the level at which the 
feed regulator closes. Full-load water level 
in the gauge glasses is determined by the 
height of the upper end of the water balance 
pipe inside the augmentor. The water in the 
float box and the gauge glass is higher in density 
than the water inside the augmentor, because 
the water in the float box and the gauge glass 
is free from steam. 

Above the top of the water balance pipe 
there is a steam-water mixture of much lighter 
density, and this density decreases approxi- 
mately in proportion to the boiler load. This 
light column A’ above the end of the pipe 
balances the denser column of water A in 
the float box. The water column C’ in the 
gauge glass is balanced by a lighter column C 
in the boiler drum, outside the augmentor. 
The column of water B’ outside the augmentor 
plate (measured above the top of the plate) is 
balanced by the column of steam and water 
mixture B inside the augmentor (as measured 
above the top of the augmentor plate); and 
there is also the weir effect across the top of the 
augmentor which varies with the rate of evapo- 
ration in the boiler. By varying the height of 
the water balance pipe, for the fall in the water 
level in the regulator float box corresponding 
to the fall of the float between no flow and the 
feed flow for maximum boiler evaporation, the 
water level in the gauge glass can be caused 
(a) to fall to any degree desired, (b) to remain 
substantially constant, or (e) to rise slightly, 
the latter being the practice which was adopted. 
The actual effect cannot be calculated, and has 
to be determined experimentally for each 
design of boiler. For this purpose the end of 
the balance pipe is made adjustable and its 
position fixed on trials for each design of boiler. 

For the general run of boilers constructed 
during the 1939-45 war, it can be taken that 
to increase the water level in the gauge glass 
at full power by }in, the top of the water balance 
pipe inside the augmentor must be lowered 
approximately lin. 

The arrangement of the feed regulator water 
balance pipe connection shown in Fig. 9 has 
no connection with the phenomenon of hunt- 
ing, but it is considered that reference to it 
will be of interest to engineers concerned with 
Admiralty-type Naval boilers. 
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Corner Brook Pulp Mill Improvements 

To meet the rapidly increasing demand 
for newsprint, and to speed up operations, a 
big expansion programme is under way at the 
Bowater Pulp and Paper Mills plant at Corner 
Brook, Newfoundland. Plans have been made 
for a 40 per cent increase in output, to be 
achieved both by improvements to the existing 
machines and by erection of a sixth high-speed 
newsprint machine. The development will 
raise the mill capacity to over 1000 tons of 
pulp and paper per day, or 350,000 tons a 
year, and will make Corner Brook the largest 
integrated unit in the world. Such a level 
of production will consume nearly half a million 












cords of wood annually. The main items of 
the expansion programme is the new high- 
speed newsprint machine. This machine is 
being designed for a speed of 2000ft per minute 
and a trim width of 266in. This very 
high speed is not within reach at the present 
time, mainly owing to the fact that no head- 
box and slice have as yet been designed to 
meet such a speed. At first, therefore, the 
machine will run at 1500ft per minute, the speed 
being gradually raised to 1750 as experience is 
gained in operation. The present newsprint 
equipment at Corner Brook consists of four 
234in Walmsley machines, which operate at 
1200ft per minute, and a small 120in machine, 
designed in the original installation to make 
wrapper, which now runs newsprint at 850ft 
per minute. The small machine has a mechani- 
cal belt drive, which is to be replaced by a 
Harland electric drive to give a speed of 1000ft 
per minute. The larger machines are to be 
equipped with double adjustable vacuum boxes 
in the couch, which, with alterations to the 
drives, will increase the speed to about 1250ft 
per minute. These modifications will raise 
the capacity of the existing machines by about 
15,000 tons annually. An increase in annual 
capacity of the same size is also to be obtained 
on the sulphite dryer, manufactured in the 
United Kingdom, and the increase will be 
achieved by raising the speed of the machine 
by 40 per cent and adding four new dryer 
sections. It has been decided to meet the 
additional power demands that will arise by 
substituting coal-generated steam for part of 
the steam now generated electrically. This 
demand, together with the heavy increase 
in the demand for steam throughout the 
mill, means that the steam plant must in future 
depend primarily on coal. At present there 
are four old Babcock and Wilcox 500 h.p. 
boilers, which were part of the original instal- 
lation, but which in their old age have been 
but little used, and two new Foster-Wheeler 
boilers, which were installed in 1940. The four 
old boilers are now to be removed and in their 
place will be erected three 90,000 Ib per hour 
Foster-Wheelers. These boilers, with the 
two installed in 1940, will give a total capacity 
of steam generation from coal (and bark in 
the barking season) of 430,000lb per hour. 
In the plans for the new installation, allowance 
is to be made for the burning of waste sulphite 
liquor. Research is being directed primarily 
to the best system of recovery of the waste 
liquor as fuel, and a secondary development 
will be to obtain marketable by-products from 
the reduction process. 


Power Plant Extension 

Announcement has been made that 
the Winnipeg Electric Company has decided 
upon an additional development at the Seven 
Sisters power plant on the Winnipeg River. 
The project will increase the present capacity 
of the plant by about 50,000 h.p. and make it 
one of the largest hydro-electric plants in 
Western Canada. At present, there are three 
generators in use, which, when the improve- 
ments have been made, will produce 112,500 
h.p. It is estimated that the work will take 
two years and is expected that when fully 
developed it will be the most economical 
producer on the Winnipeg River. 


Steel Melting 

E. T. W. Bailey and P. G. Kerry 
are announced by the Canadian Liquid Air 
Company as responsible for a new technique 
in steelmaking, which makes use of large 
quantities of oxygen in open hearth furnace 
operations. Bailey is combustion engineer 
of the Steel Company of Canada, and Kerry 
is manager of the development and engineering 
department of Canadian Liquid Air. The 
two companies were engaged jointly in develop- 
ing the process. Tests were carried out in a 
150-ton furnace, into which oxygen was intro- 
duced so that a controlled flame was directed 
at the furnace charge during the~ melt-down 
period. The announcement said that the tests 
proved that scrap melting time can be sub- 
stantially reduced and that the new method 
will result in greater production and improved 
quality. 
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Employment and Unemployment Statistics 

Statistics issued by the Ministry of 
Labour at the end of last week show that in the 
month of September there was a decrease of 
41,000 in the total working population of Great 
Britain, the number of men falling by 35,000 
and women by 6000. The total working popula- 
tion at the end of September was 20,402,000, 
representing an increase over the mid-1939 
figure of 652,000 (60,000 less men and 712,000 
more women). The total reduction in the 
working population since June, 1945, is esti- 
mated as being 1,247,000 (285,000 men and 
962,000 women). 

The number of people employed in industry 
in September was 17,808,000 (12,213,000 men 
and 5,595,000 women), compared with 
17,688,000 in August and 17,920,000 at mid- 
1939. It may be seen, therefore, that the 
number of people employed in industry at the 
end of September was 112,000 below the mid- 
1939 figure, there having been a decrease of 
870,000 men, which was partly offset by an 
increase of 758,000 women. There were 530,000 
people employed at the end of September on 
the manufacture of equipment and supplies for 
the Forces, a decrease of 3,300,000 since mid- 
1945, and 740,000 below the number so 
employed at mid-1939. In home civilian 
industries and services and manufacture for 
export there were 17,278,000 people employed 
in September. This represents the aggregate 
number engaged on work for home civilian 
needs and for export in the manufacturing 
industries, together with those employed in the 
basic industries, and in building and civil engi- 
neering, the distributive trades and other 
civilian services. The number employed in this 
group has increased by 4,819,000 since mid-1945 
and is now estimated to be 350,000 above the 
normal pre-war level. 

The unemployment statistics show that on 
October 14th there were 365,658 insured persons 
registered as unemployed, compared with 
359,206 so registered on September 16th. The 
October total includes 46,696 married women, 
some of whom have probably retired from indus- 
trial employment, and 31,579 ex-Service per- 
sonnel who had had no employment since 
leaving the Forces. In addition, there were 
11,918 uninsured persons on the unemployment 
registers at October 14th, including 4192 boys 
and girls under sixteen who had not then 
entered industry. 


Joint Production Councils 


On the motion for the adjournment 
of the House of Commons on Wednesday of 
last week, Mr. Blackburn raised the subject of 
joint production councils. He asked the 
Government to state its attitude towards joint 
production machinery and to take all possible 
steps, in conjunction with the trade unions, to 
extend such machinery throughout the whole of 
industry. Mr. Blackburn thought that there 
was no doubt that the introduction of joint pro- 
duction machinery throughout the war pro- 
duced very fine results, particularly in the engi- 
neering industry, and he felt that, since the 
end of the war, joint production machinery had 
declined. 

The debate was wound up by Mr. Ness 
Edwards, Parliamentary Secretary to the 
Ministry of Labour, who reminded the House 
that the Industrial Relations Handbook, pub- 
lished in 1944, still represented the Govern- 
ment’s policy in this realm of industry. The 
Government, he said, came down very squarely 
on. the side of the establishment of joint pro- 
duction committees at the workshop level. 
Mr. Ness Edwards went on to say that last 
December the Minister of Labour had stated 
that the establishment of works committees and 
similar bodies was a matter for voluntary 
arrangement between the employers and workers 
concerned, on whose mutual desire and good 
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was to encourage the establishment of such 
machinery, but compulsion would be likely to 
defeat its own object. 

After references to the Joint Pit Production 
Committees in the mining industry, the joint 
production committees in the Royal Ordnance 
factories, the National Joint Advisory Council 
and the National Production Advisory Council 
on Industry, Mr. Ness Edwards concluded by 
saying that the rehabilitation of the economic 
life of this country was as much the responsi- 
bility of the operatives in industry as of the 
managements, In that sense, the Government 
wanted the workers brought more into the 
general picture. The Government, Mr. Ness 
Edwards declared, was very conscious of the 
need for joint production committees. 


Industrial Efficiency 

In concluding the debate on the King’s 
Speech in the House of Lords, on Wednesday of 
last week, the Lord Chancellor, Lord Jowitt, 
said that the country could not afford any 
wasted or misdirected energy, and, above all, it 
could not afford any unemployed. It must aim 
at the greatest possible efficiency throughout 
the whole structure of industry. 

To accomplish this, the Lord Chancellor con- 
tinued, required the co-operation of organised 
labour, and, as he saw it, there had to be a new 
outlook and a new attitude. The days were 
past when the trade unions could stand on the 
touchline and simply concern themselves with 
getting out of the employers as much as they 
could. One hundred years ago that was a very 
necessary task, but to-day the trade unions had 
to come in as co-operators in industry, and they 
must pull every bit of their weight in making 
industry efficient. 


Iron and Steel Production 
Figures published by the Ministry of 
Supply at the end of last week show that the 
United Kingdom’s output of pig iron and steel 
in October was greater than that recorded for 
September. 

Pig iron production in October averaged 
155,800 tons a week, representing an annual 
production rate of 8,102,000 tons. The annual 
rate of production, averaged during the third 
quarter of the year, was 7,622,000 tons, and in 
October, 1945, production was at an annual rate 
of 7,598,000 tons. 

The weekly average production of steel 
ingots and castings in October was 254,300 tons, 
representing an annual rate of 13,226,000 tons. 
In the third quarter of the year the annual pro- 
duction rate was 11,953,000 tons and in October, 
1945, it was 12,648,000 tons. In spite of fuel 
difficulties and limitation of transport, the total 
amount of steel ingots and castings produced 
in October was 1,017,200 tons. 

In the latest issue of its Statistical Bulletin, 
the British Iron and Steel Federation draws 
attention to the fact that exports of iron and 
steel in September amounted to 143,200 tons, 
valued at £5,640,800, compared with 185,100 
tons in August, valued at £7,050,600. These 
figures include iron and iron products as well as 
some further manufactures of steel. The quan- 
tity of finished steel products included in 
September was 104,800 tons, compared with 
150,070 tons in August, a decline of 30 per 
cent. This downward movement, the Federa- 
tion says, will continue as part of the planned 
reallocation of finished steel designed to increase 
the supplies available for manufacturing 
industries. 

Reference to the shortage of steel was made 
last week by the Prime Minister, Mr. Attlee, in 
a speech to the National Union of Manufac- 
turers. He said that many difficulties faced iron 
and steel manufacturers in this country, and it 
was a remarkable fact that steel production this 
year had been running well above the pre-war 
average of 1934-1938. That, the Prime 
Minister thought, was a remarkable record of 








while imports before the war averaged over 
one million tons and during the war over two 
million tons, a year, imports this year would 
probably not exceed 500,000 to 600,000 tons. 


“ The Closed Shop ”’ 

When the debate on the King’s Speech 
was resumed in the House of Commons on 
Tuesday last, Mr. Frank Byers moved an 
amendment regretting that no reference was 
made in the Speech to the Government’s policy 
on the subject of the *‘ closed shop ”’ in industry. 
He said that the Government could not be 
neutral in the matter, because by being neutral 
it was giving a positive sanction to injustices 
which were being perpetuated at the moment. 
Mr. Byers went on to urge the setting up of a 
Royal Commission to examine the “closed shop” 
in relation to the country’s economic and 
industria] life. 

The amendment was seconded by Mr. W. J. 
Brown, a trade unionist of some thirty years’ 
standing, who argued that the ‘‘ closed shop ”’ 
promoted unhealthy trade unionism, and slack 
trade unionism, and that it could conceivably 
promote corrupt trade unionism. 

In the course of his reply to the debate, the 
Minister of Labour, Mr. Isaacs, contrasted the 
working time lost in the two wars, but admitted 
that many working days were lost in the last 
war on account of unofficial strikes. The trade 
union movement had to re-examine its con- 
stitution, powers and authority to make sure 
that it could more effectively regulate its 
arrangements for consultations with employers, 
and bring about a system of affairs whereby 
disputes could be tackled far more quickly, thus 
avoiding stoppages of work. Mr. Isaacs asked 
how they could go on with the collective 
securing of individual rights, if any individual 
had the right to stand up and wreck the 
collective securing of those things. The 
Government’s attitude was that it believed §it 
could trust industry. The Government believed 
that industry wanted to find agreements by 
which it could work with the least possible 
disruption. He believed that the method of 
saying ‘‘ You must enter into negotiation with 
those who, in your opinion, represent this 
industry ’’ was the right method. It was not 
the duty of the Government to step in and 
order consultation with this or that union. As 
to the Trades Union Congress, Mr. Isaacs said 
that it had no domination over any union. It 
had not the power to give an order to any union, 
but could give counsel and advice, help and 
assistance. 


Planning for Industry 


At a meeting of the National Union of 
General and Municipal Workers in Liverpool, 
on Sunday last, Mr. Charles Dukes, Vice- 
Chairman of the T.U.C., said that it was diffi- 
cult to see how on: any short-term planning 
production could be greatly increased without 
an additional labour force, which, at present, 
appeared to be non-existent. Shortages of iron 
and steel for the heavy industries caused the 
fact to\ be faced that the existing plant, upon 
which increased production depended, was 
inadequate and could not be built up other than 
on a long-term policy. 

Industry by industry, Mr. Dukes continued, 
had been considered over a wide field, but so 
far the major problem of planning, as applying 
to industry as a whole, had ‘yet to be thought 
out. We ought, however, to be clear in our 
minds as to whether the Government should be 
asked, in the light of experience and knowledge 
gained in separate industries, if the time was 
now opportune to consider the practicability of 
an overall plan. 

For his own part, Mr. Dukes said that he 
would favour the matter being considered by 
the Government, bringing into consultation for 
this specific purpose the National Joint 








will they finally rested. The Minister’s policy 





which the industry might well feel proud. But 
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French Engineering News 
(From our French Uorrespondent) 
Paris, November 15th. 


Steps taken towards the modernisation and 
refitting of the French Navy were described by 
Monsieur René Fould, vice-president of the 
Association of French Ports and president of 
the Ship Constructors and Repairers Chambre 
Syndicale, during the course of a meeting of 
the Association. Reconstruction to date 
amounts to 45 per cent, and the production 
capacity of the yards is 75-80 per cent of 1938. 
Full 1938 production is expected in the course 
of 1947. By 1949 300,000 tons will be pro- 
duced annually. Finance has been facilitated 
by the constitution of a limited company in 
which constructors participate. Loans are 
issued, with the participation of the State, and 
the necessary capital is assured until the end 
of 1947. 


* * * 


A group of metallurgical producers in the 
North of France is introducing modern rolling 
mills for the first time, so that large quantities 
of sheet metal can be produced in quantity. 
Until now, the older methods of rolling have 
been used, but scarcity of labour has necessitated 
the change, which will effect considerable 
economy in labour, the work mainly involving 
supervision. Using the cold rolling method, the 
good surface which is demanded by automobile 
body makers can be obtained. The black 
sheet now sold in France, which has already 
disappeared from other countries using new 
methods, will probably soon disappear. Modern 
equipment will first be installed in the Aciéries 
de Denain-Anzin and the Forges du Nord et 
de Est. A total production of 600,000 tons of 
sheet a year is planned in two or three years’ 
time. 

* ak * 


Since the war, during which imports of 
American mining materials became at first 
difficult and then impossible, French con- 
structors have been providing the necessary 
machinery. Recently at ‘the Tarbes Arsenal 
the first rotary boring machines were produced, 
while the Ugine Aciéries have been studying for 
some time the question of steel of a quality 


comparable with that produced by the 
Americans. The Forges et Aciéries de la 
Marine et d’Homécourt have constructed 
pumps, lifts in forged steel, mining winches, 


rotating tables, cranes with a capacity of 100 
tons, and steam power installations for deep 
boring. Other plants have specialised in 
different equipment. Schwartz-Hautmont has 
supplied 35-m high derricks. It is thought that 
this firm will have no difficulty in equalling 
American production when steel is available. 
Other firms, such as Carbone-Lorraine, Aubert 
and Duval, have produced hard alloys during 
the war of a quality equivalent to those obtained 
abroad for use in reinforcing tools. The firm 
Sautter-Harle is producing electrical mining 
equipment. As far as tubing and casing is con- 
cerned, the French industry is able to supply 
all its needs. By the end of 1947 it is hoped 
that France and the Colonies will have about 
thirty rotary equipments, which will be equal to 
the number in Rumania in 1939. 


* * * 


The question of either increasing the price of 
coal or increasing Government subsidies to the 
recently nationalised coal mines is being dis- 
cussed in official circles to cover the monthly 
deficit of about 900 million franes. Since the 
Minister of Finance is determined to cut sub- 
sidies in an attempt to balance the Budget and 
save the franc, it is likely that coal will be 
dearer, and there will also be increases in trans- 
port costs, electricity and gas, as well as for 
other commodities dependent on coal. A Fuel 
Price Commission has been considering the 
position for some time, and now considers that 
increases are necessary. Since coal prices were 
fixed last March there has been a 30 per cent 
wage increase, which increased costs consider- 
ably. 








Notes and 





Memoranda 





Rail and Road 


Trunk Roap Rovutes.—The Minister of Trans- 
port stated recently that surveys were being con- 
ducted to determine what modifications were desir- 
able in the routes of trunk roads, and the necessary 
Orders establishing new lines would be made as soon 
as the provisions of Section 1 of the Trunk Roads 
Act, 1946, could be brought into effect. In the 
meantime, the Ministry’s divisional officers were 
maintaining close contact with the regional planning 
officer of the Ministry of Town and Country Planning 
and with local planning authorities. 


Krna’s Cross Station.—Sections of three arched 
ribs, which, when completed, will each weigh 
9 tons, are being erected in the gap in the roof over 
the main line departure platforms at King’s Cross 
Station. Each rib will have a span of 105ft, and 
the London and North-Eastern Railway states that 
a total of 132 tons of steel is involved in this restora- 
tion job. No less than 3120 pieces of glass, covering 
a total area of nearly 51,000 square feet, will be con- 
tained in the new roof of the station, and the total 
amount of paint needed will be 1500 gallons. The 
scaffolding required for the task has called for the 
erection of 36,000 super feet of suspended staging. 


INSTITUTE OF TRANSPORT SCHOLARSHIP.—The 
Council of the Institute of Transport invites appli- 
cations from members of the Institute for the award 
in 1947 of the Silver Jubilee Scholarship, of value 
not exceeding £150. Consideration will normally be 
given only to applications which involve an aggre- 
gate of at least three months’ absence, in periods 
of not less than a month each, from the candidate’s 
employment. The purpose of the scholarship is to 
assist the selected member to meet expenses to be 
incurred in (i) travel for the purpose of studying 
transport or (ii) specific projects of transport 
research, or (iii) full-time education at a university 
or other educational institution approved by the 
Council. Candidates will be required to indicate 
the subject they desire to study, the reasons for 
their choice, and how they would propose to. utilise 
the scholarship for the purpose. Candidates must 
have passed the graduateship examination of the 
Institute, but preference is likely to be given 
to one who has passed the associate membership 
ex amination and who is not over 30 years of age. 
Applications must be made on a form to be obtained 
from the secretary, the Institute of Transport, 15, 
Savoy Street, London, W.C.2, with whom it must be 
deposited not later than April 30th, 1947. The mem- 
ber awarded the Silver Jubilee Scholarship qualifies 
also for the F. C. Coleman Modern Transport 
Award. The amount is £50 per annum for award 
to the Institute Silver Jubilee scholar, on the under- 
standing that it is his intention to follow a career 
in the world of transport, to assist him in the pur- 
chase of books and equipment for the pursuit of 
his studies. 


Miscellanea 
SurpLus MAcHINE TooLs.—About 350 machine 
tools will be offered at an “on site’’ sale, which 
the Ministry of Supply will hold from Wednesday, 
December llth, to Tuesday, December 17th, at 
A. V. Roe, Ltd., Harrogate Road, Yeadon, near 


Leeds. The sale will be held daily (Saturday and 
Sunday excepted) from 10 a.m. to 4 p.m. 


Wetsu Inpustries Farr.—A Welsh Industries 
Fair will be held at the Royal Horticultural Hall, 
Westminster, 8.W.1, from January Ist to 7th, 1947. 
The Fair is being organised by the National Indus- 
trial Development Council of Wales and Monmouth- 
shire, and the exhibits will include a large proportion 
of consumer goods from the light industries now 
established in Wales. Among the exhibits of non- 
consumer goods there will be switchgear, conveyors, 
drop forging plant, marine engineering, and motor 
pistons. 


A GuIDE TO JUVENILE EMPLOYMENT ON THE 
Maryn Line Rattways.—In order to give a brief 
outline of the scope and conditions of employment 
for boys and girls on the main line railways, with 
notes on prospects for those who wish to make 
railway transport their career, the Railways Staff 
Conference has now issued a booklet giving many 
interesting particulars. This booklet briefly details 
the various classes and grades of jobs, the rates of 
pay and prospects of promotion. With its varied 
activities, railway service offers a wide choice of 
jobs for juveniles and with a total staff of over 
600,000, the main line railways offer a good scope 
for promotion according to ability.. Copies of the 
booklet are obtainable from the Conference, 
L.M.S. Headquarters, Watford, Herts. 








Tue Late Mr. ArTHUR GREENWOOD.—We regret 
to record the death, at the age of fifty-four, of Mr. 
Arthur Greenwood, supplies controller for David 
Brown and Sons (Huddersfield), Ltd. He joined 
the firm nineteen years ago and subsequently 
became chief buyer. During the war Mr. Greenwood 
served as director of the Huddersfield Engineers’ 
Salvage Group, an organisation which performed 
valuable service in ensuring that waste materials 
were directed by the shortest route into works 
where they were of most value. 


IMPORTANT ARGENTINE SHIPBUILDING ORDER.— 
Vickers-Armstrongs, Ltd., announces that it has 
received its first post-war shipbuilding order from 
foreign owners. It is for three first-class passenger 
and cargo ships from the Argentine Government 
for the State merchant fleet. The ships will be in 
service between the River Plate, the Atlantic ports 
of America and European ports, and will be of 
18,000 tons displacement, capable of 18 knots sea 
speed. Geared turbine machinery will be installed, 
taking steam from water-tube boilers. The ships 
will be built at Barrow and should provide employ- 
ment for about 6000 workers during the period of 
building, of which Barrow’s direct participation will 
average about 2000. Tenders were received from all 
the principal shipbuilders of Europe and North 
America, and it was in face of intense competition 
that Vickers-Armstrongs, Ltd., obtained the order. A 
panel of technical experts, headed by a director of 
the company, left this country by air immediately 
the tender of the company was submitted. These 
experts remained on the spot to deal with any 
technical queries raised by the prospective cus- 
tomers. 

CoPprEeR AND ZINC SELLING PrRices.—In order to 
bring the selling prices of copper and zine in the 
United Kingdom more closely into line with current 
purchase costs, the Minister of Supply has made the 
Control of Non-Ferrous Metals (No. 25) Order, 
which increases the maximum prices at which these 
metals may be sold in the United Kingdom. Under 
the new Order, which took effect on November 13th, 
the maximum prices for copper, zinc and zinc 
products have been increased as follows :—Copper 
by £14 per ton, zinc and zine sheets by £5 per ton 
and zine oxide by £4 5s. per ton. Holders of valid 
licences to purchase copper and zinc metal (as sold 
by the Directorate of Non-Ferrous Metals), granted 
on or before November 12th, 1946, may, on applica- 
tion to the Directorate at 20, Albert Street, Rugby, 
cover themselves by purchases, where they have not 
already done so, against such licences up to and 
including November 30th at the maximum prices 
ruling on November 12th. Inquiries should be 
addressed to the Directorate of Non-Ferrous Metals, 
20, Albert Street, Rugby. Copies of the Order 
(S.R. & O., 1946, No. 1821) may be obtained from 
H.M. Stationery Office, price 2d. 


SuPER-TENSION CaBLES.—The transmission of 
electricity by cables at the highest voltages formed 
the theme of some interesting speeches delivered at 
a luncheon given by Enfield Cables, Ltd., at the 
Savoy Hotel on Thursday, November 14th. The 
Right Hon. the Earl of Verulam, chairman of the 
company, presided. Welcoming his guests, Lord 
Verulam traced the growth of the Enfield Company 
and mentioned that there was only one other 
organisation in this country which refines, rolls, 
draws and insulates copper within a single works 
boundary. With works at Bradford, Brimsdown, 
Tottenham and South Wales, the Enfield group was 
engaged in the manufacture of copper and zinc 
sheets, the refining of secondary aluminium, 
rubber processing and cable manufacture. Against 
this general background, Enfield have, for a number 
of years, been developing the compression cable for 
use at the highest voltages. The guest of honour, 
Sir Johnstone Wright, general manager of the 
Central Electricity Board, paid a tribute to the 
skill and enterprise of the cable industry of Great 
Britain in producing cables which employed an 
inert gas as a compressing medium. He referred 
to the vigorous and healthy competition that was 
maintained between the cable firms, which were 
actively developing different, but closely related, 
systems of cable construction, using gas under 
pressure. In conclusion, Lord Forrester, managing 
director, Enfield Cables, Ltd., spoke optimistically 
of the future of super- tension compression cables 
as an underwater transmission link, and in the 
field of high-tension d.c. transmission. Two single- 
core compression cables, similar to the 132-kV 
Osbaldwick cable, could be used to transmit 550-kV 
direct current with the mid-point earthed. The 
single-core 264-kV cable, now ready for test at 
the Enfield works, could be used for d.c. trans- 
mission at a considerably higher voltage. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 


the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Bradford Engineering Society 

Monday, Nov. 25th—Technical Colle 

“Steel Foundry Practice,” H. Jo 
7.15 p.m. 

Monday, Dec. 2nd.—Technical College. Bradford. 

Film, ‘‘Steam.” 7.15 p.m. 


Chemical Engineering Group 
To-day, Nov. 22nd.—Geological Society, Bur mn 
House, Piccadilly, W.1. ‘Welding of io 
Pressure Vessels or the Chemical and Oil Refinery 
Industries,’’ H. B. Ferguson. 5.30 p.m. 
Thursday, Dec. 5th.—Bristou Section : The University, 
Woodland Road, Bristol. ‘* Industrial Application 


Bradford. 
son Foster. 


of Activated Alumina to -Adsorption Drying,” 
J. W, Carter. 5.30 p.m. 
Chemical Society 
Wednesday, Nov. 27th—LivERPoot Branco: The 


University, Liverpool. “‘The Development and 
Industrial Application of Wetting Agents,” A. V. 
Billinghame. 7 p.m. 
Dluminating Engineering Society 
To-day, Nov. 22nd.—BrrMiIncHaM CENTRE: Imperial 
Hotel, Temple Street, Birmingham. “ Lighting for 
Photography,” G. A. Jones. 6 p.m. 


Institute of British Foundrymen 
Wednesday, Nov. 27th.— BirMINGHAM BrancH: James 
Watt Institute, Great Charles Street, Birmingham. 
“Some Problems of Education and Training in 
the Foundry and their Solution,” J. B. Longmuir. 
7.15 p.m. 
Institute of Marine Engineers 

Friday, Nov. 29th—EpvucatTion GrovuP: 85, Minories, 
E.C.3. ‘“‘The Education and Training of Marine 
Engineers,” Lt.-Cdr. C. R. English. 5.30 p.m. 

Institute of Physics 

To-day, Nov. 22nd.—SHEFFIELD ‘BRANCH : 
St. George’s Square, Sheffield. ‘‘The Spectro 
grep phic Analysis of High-Purity Materials,” D. M. 

mith. 2.15 p.m 

Saturday, Nov. 23rd. —SuEF¥retp BRaNcu : University, 
St. George’s Square, Sheffield. ‘‘ The Development 
of the Metro- ick Spark Unit,” Mr. Braudo and 
Mr. Clayton. 2 p.m. 

Monday, Nov. 25th.—19, Albermarle Street, Piccadilly, 
W.1. ‘‘Psycho-Galvanic Reflex,” R. C. Oldfield. 
5.30 p.m. 

Institute of Road Transport Engineers 

To-day, Nov. 22nd.—Guascow BrancH: Inst. of Engi- 
neers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow. ‘‘ The Problems of the Manu- 
facturer and the Maint »” Sydney 
Wightman. 6.30 p.m. 

Institute of Welding 

Wednesday, Nov. 27th.—Inst. of Civil Engineers, Great 
George Street, S.W.1. “‘ The Inspector’s Ap pee 
to Radiographs of M.S. Butt Welds,” E. 

L. Mullins and S. H. Smith. 6 p.m. 


Institution of Automobile Engineers 

Tuesday, Nov. 26th.—BIRMINGHAM Branco: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘Some Problems in the wma of 
Braking Systems,” F. A. 8S. Acres. 6.30 p.m 

Wednesday, Nov. 27th.—MANCHESTER BRANCH : ’ ‘The 
Engineers’ Club, Albert Square, Manchester. 
“* Some Problems in the Design of Braking Systems,” 
F. A. 8. Acres. 7.15 p.m 

Thursday, Nov. 28th. —Bristor Grapvates: Bristol 
Tramways Central Repair Works, Lawrence Hill, 
Bristol. ‘Automobile Electrical Equipment,” 
C. A. Boothroyd. 7.30 p.m. 

Tuesday, Dec. 3rd.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.l. ‘‘The Uses of Powder 
Metallurgy in Automobile Engineering,” J. A. 
Judd ont W. H. Tait. 6 p.m, 


Institution of Chemical Engineers 


University, 





—) 


Tuesday, Dec. 3rd.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘‘ Nitric Acid Production,” 
F. E. Warner. 5.30 p.m. 


Institution of Civil Engineers 
To ~ Nov, 22nd.—YorKsHIRE Association: Royal 
ictoria Station Hotel, a Discussion, 
“Engineering Queries,” m.—BIRMINGHAM 
AssociaTION: James Watt .— Institute, 
Great Charles Street, Birmingham. ‘The Repair 
and Rehabilitation of the Lines of Communication 
of the Army,” Lieut.-Colonel B. E. Nicholson. 6 p.m. 
ae i Nov. 26th.—Great George Street, 8.W.1. 
M. Doekyard, Devonport : Widening of No. 
10 eet ” D. H. Little. 5.30 p.m. 

Wednesday, Nov. 27th. —BIRMINGHAM Assoc. : ee 
borough College, Loughborough. ‘‘ The y- 

bower Reservoir,” R. W.S. Thompson. 7 p.m. 


Institution of Electrical Engineers 
To-day, Nov. 22nd.—MEASUREMENTS SECTION : 
Place, Victoria Embankment, W.C.2. ‘‘ The 
of an Ellipsoid Voltmeter for the Precision Measure- 
ment of High-Alternating Voltages,” and “ Calibra- 
tion of Uniform-Field Spark Gaps for High-Voltage 
Measurement at Power Frequencies,” F. M. Bruce. 


Savoy 
Design 





Saturday, Nov. 23rd.—N. Mipuanp StupEnts: College 
of Technology, Leeds. ‘‘ Vibration Demonstra- 
tion,” Mr. Foster, 2.30 p.m. 

Monday, Nov. 25th._—S, Miptanp CentRE: The Univer- 
sity, Edmund Street, Birmingham. ‘‘ Lecture 
Somane 2 the Papers and Lectures given at 


the Radio-Location Convention, 1946,” R. A. 
Smith. 6 p.m.—N. EasTeERN CENTRE: Neville 
Hali, Westgate Road, Newcastle-on-Tyne. ‘‘ The 


Development of the Gas-Cushion Cable System - 
the Highest Voltages,” T. R. P. Harrison. 6.15 

Tuesday, Nov, 26th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ The Economics 
and <r ye Requirements of Television Picture 
Sizes,’ C, Birkinshaw. 5.30 p.m.—N, WEsTERN 
CENTRE: Engineers’ Club, Albert Square, Man- 
chester. “The Electrical Engineering Industry 
in the Post-War Economy,” G. L. E. Metz and R 
L. Davies. 6 

Wednesday, Nov. $ith.—Scornisx CENTRE: Heriot- 
Watt College, Edinburgh. ‘‘Theory of Servo 
Systems, with Particular Reference to Stabilisation,” 
A. L. Whiteley. 6 p.m. 

Friday, Nov. 29th.—S. Miptanp StupENts: Technical 
College, Stafford. ‘‘ Electric Resistance Furnaces,” 
F. Crook. 7 p.m.—N. Eastern StuDENTS: King’s 
College, Newcastle-on-Tyne. ‘‘Insulation Tech- 


nology, ” B. A. L. Ellings. 6.30 p.m. 
Monday, Dec. 2nd.—S. Miptanp CENTRE: James Watt 
Institute, Great Charles Street, Birmingham. 


“The Extinction of Arcs in Air-Blast Circuit 
Breakers,” A. Allan and D. F. Amer; ‘The 
Influence of Resistance Switching on the Design 
of High Voltage Oil Circuit Breakers,” H. E. Cox 
and T. W. Wilcox. 6 p.m. 
Tuesday, Dec. 3rd.— N. M1iptanp CENTRE: Corporation 
Electricity Department, Whitehall Road, Leeds. 
** Power Supply for Generating Station Auxiliary 
Services,” W. Szwander. 6 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
. Dec. 3rd.—39, Elmbank Crescent, Glasgow. 
he Resistance to Cavitation Erosion of Propeller 
Pinel ” R. Beeching. 6.30 p.m. 
Institution of Heating and Ventilating Engineers 
Tuesday, Nov. 26th.—ScotrisH Brancu: Inst. of Engi- 
neers and Shipbuilders, 39, Elmbank Crescent, 
- Glasgow. Film, “Steam.” 7.30 p.m 
Wednesday, Nov. 27th.—LivERPooL BRANCH : Municipal 
Annexe, Sir Thomas Street, Liverpool. ‘‘ High 
Pressure Hot Water,’”’ A. C. Dunningham and 
J. Seddon Brundrit. 6.30 p.m. 
Institution of Mechanical Engineers 
Today. Nov. 22nd. —Storey’s Gate, St. James’s Park, 
3 W.1. “ Continuous Braking of Trains,” Harold 
thorne; ‘‘Automatic Couplers for Railway 
olling Stock,” R. I. D. Arthurton. 5.30 
Monday, Nov. 25th—MipLanp GRADUATES : Pechnical 
College, Coventry. ‘‘ Notes on the Design and Use 
of Negative Rake Milling Cutters,” C. Welch. 
6.45 p.m. 
Thursday, Nov. 28th.—YoRKsSHIRE Brancu: Technical 
College, Huddersfield. ‘‘ Recent Developments in 
Stress Analysis by Polarised Light,’ J. Ward. 


Friday, N Nov. 29th. —Storey’s Gate, St. James’s Park, 
8.W.1. ‘‘ Aircraft Propulsion,” F. M. Green and 
J. E. Wallington. 5.30 p.m.—SouTHERN Grapv- 
ates: Technical College, Old Post Office, Farn- 
borough. ‘‘ Problems in Rocket Development,” J. 
Humphries. 7 p.m. 
Saturday, Nov. 30th.—YorksHIRE GrapvuaTEs: Hotel 
Metropole, Leeds. ‘‘The Selection and Develop- 


ment of a Steam Power Station Site,” T. H. Carr. 
2.30 p.m. 
‘ Lasention, Dec, 2nd.—N. Eastern Brancu: Neville 


Hall, Westgate Road, Newcastle-on-Tyne. ‘‘ The 
Place of the Model in Aeronautical Research,” 
W. G. A. Perring. 6 p.m. 


Institution of Production Engineers 

To-day, Nov. 22nd.—E. Counties Section: Lecture 
Hall, Electric House, Ipswich. ‘‘ Motion Study,” 
B. H. Dyson. 7.15 p.m. 

Monday, Nov. 25th.—Hattrax Section: White Swan 
Hotel, Halifax. ‘‘ Welding versus Casting and 
Riveted Structures,” J. G. Noble. 7 p.m. 
Tuesday, Nov. 26th.—N. EastERN Counties: Neville 
Hall Mining Institution, Newcastle-on-Tyne. “Cap- 
stan and Turret Lathe Tooling,” C. Pearson-Smith. 


6.30 p.m. 
Monday, Dec. 2nd.—YoRKSHIRE SECTION: Hotel 
Metropole, Leeds. “ Relationship between Re- 
search and Production Engineering, on Pepper 
C. L. David and R. J. Mitchell. m.—DERBY 
Sus-sEection: Art School, dl ane, Derby. 
_“‘ X-Ray in Industry,” Dr. Mullins. 6.45 p-m. 
Institution of Structural Engineers 
Thursday, Nov. 28th.—11, Upper Belgrave Street, 8.W.1. 
“Military Bridging,” Lt.-Col. 8. A. Stewart. 
6 p.m. 
Junior Institution of Engineers 


To-day, Nov. 22nd.—39, Victoria Street, 8.W.1. “Liquid 
Spring Development,” A. E. Bingham. 6.30 p.m. 
Friday, Nov. 29th.—39, Victoria Street, 8.W.1. ‘“‘ The 


Trend of Patent Law,’ G. W. Tookey. 6.30 p.m. 


Manchester Association of Engineers 

To-day, Nov. ang eers’ Club, Albert Square, 

Manchester. uture of Agricultural ngi- 

re a es *Onihmnece 6.45 p.m, 

Coast Institution of Engineers and 

Shipbuilders 

Friday, Nov, 29th.—Mining Institute, Newcastle-on- 
Tyne. ‘ Admiralty Floating Docks: Construction 

During the 1939-1945 War,” F. Hickey. 6 p.m. 

Royal Aeronautical Society 
Friday, Nov. 29th.—Inst. of Mechanical Engineers, 


neering, 
North-East 






Royal Institution of Great Britain 

To-day, Nov, 22nd.—21, Albemarle Street, W.1. ‘Some 
R.A.F. Experiences of the Modern Treatment of 
Fractures,’’ H. Osmond Clarke. 9 p.m. 

Friday, Nov. 29th.—21, Albermarle Street, W.1. ‘‘ Com- 
asses, Past, Present and Future,’ Captain H. 1. 
itchins. 9 p.m. 

Royal Society of Arts 


Wednesday, Nov. 27th.—John Adam Street, Adelphi, 
W.C.2. 


“The Documentary Film,” Sir Stephen 
Tallents. 5 p.m. 
Royal Statistical Society 
Thursday, Nov. 28th.—Suerrietp GrouPr: The Univer- 
sity, St. George’s Square, Sheffield. ‘‘ The Efficiency 


of 100 per cent Inspection,” D. Newman. 6.30 p.m. 


Rugby Engineering Society 

Tuesday, Dec. 3rd.—Corporation Electricity Depart- 
ment, Little Chureh Street, Rugby. ‘Some 
Applications of X-Rays in Engineering,” L. Mullins. 
7.30 p.m. 

Sheffield Metallurgical Association 

To-day, Nov, 22nd.—MoperRN MeTHops oF ANALYsis 
GrovuP: 198, West Street, Sheffield, 1. ‘‘ A Com- 
pres Method of Analysis for High-Speed Steels,”’ 

E. Eborall. 7 p.m. ‘ 

Tuesday, Dec. 3rd.—198, West Street, Sheffield, 1. 
“The Mechanism of Sheet Metal Drawing,” H, W. 
Swift. 6.30 p.m. 








Personal and Business 


Mr. R. G. DE QUETTEVILLE has been elected a 
director of Vulcan Foundry, Ltd. 


Mr. W. A. Mrttarp has been appointed an 
additional director of Walsall Conduits, Ltd. 

Mr. G. M. Visart, A.M.I. Mech. E., has been 
appointed overseas representative of the Loco- 
motive Manufacturers’ Association. 


H. W. Warp anv Co., Ltd., announces that 
Mr. G. Thompson has been appointed vice-chairman 
and Mr. E. W. Field managing director. 


Mr. W. E. Asutey, Mr. J. B. Blakeborough, Mr. 
W. R. Blakeborough and Mr. F. A. Klouman have 
been appointed directors of J. Blakeborough and 
Sons, Ltd. 

Mr. F. S. Mrrman has resigned the office of 
managing director of the Brush Electrical Engineer- 
ing Company, Ltd., and has been succeeded by 
Mr. A. P. Good. 


WuitrorD ARMSTRONG STRUCTURAL COMPANY, 
Ltd., Burford Wharf, Stratford, E.15, has been 
reconstructed and is now under the direction of 
Mr. 8. G. Newstead. 


Mr. D. G. Ranpatt, B.Sc. (Eng.), has been 
appointed a technical director in control of the 
chemical engineering division of Gordon Laycock 
and Partners, Ltd., Leeds. 


Mr. R. A. R. WreLanD has been appointed to an 
executive post with the English division of British 
European Airways Corporation. Mr. W. L. G. Butt 
has succéeded Mr. Wieland as traffic manager of 
Channel Islands Airways. 


GEORGE COHEN, Sons anD Co., Ltd., announces 
the appointment of Mr. J. Neal as assistant regional 
manager for the Northern area of its raw materials 
group. Mr. R. B. Pocklington has been appointed 
area manager in Newcastle-upon-Tyne. 

THE CoLoNIAL OFFIcE announces the following 
appointments :—Mr. J. E. Morgan, A.M. Inst. E.E., 
assistant engineer, Public Works Department, 
Uganda; Major C. F. McDonald, electrical and 
mechanical engineer in the Public Works Depart- 
ment, Gold Coast. 


Mr. A. B. Stracuan, M. Inst. C.E., M.I. Struc. E., 
has relinquished for health reasons the position of 
constructional engineer of the General Electric 
Company, Ltd. He will continue to serve the com- 
any in a consultative capacity. Mr. R. Bennett, 
A.M.I. Struc. E., succeeds him as constructional 
engineer. 

Mr. A. T. THORNE has resigned his position as 
joint managing director of the Manganese Bronze 
and Brass Company, Ltd., but will continue to 
serve as a director. Mr. R. N. Richardson and Mr. 
F. J. Tector have been appointed joint general 
managers of the company’s marine business at 
Birkenhead. 


Mr. I. A. Marriott has been appointed a director 
of Associated British Oil Engines, Ltd., and of 
British Oil Engines (Export), Ltd. Mr. A. P. 
Quarrell, A.M.I. Mech. E., has been appointed 
managing director of British Oil Engines (Export), 
Ltd., and sales manager of Associated British Oil 
Engines, Ltd. 

Masor-GENERAL A. W. Sprout, C.B.E., M.I. 
Mech. E., M.I.E.E., has accepted the invitation of 
the Council to become President of the Junior 
Institution of Engineers for next session. Mr. Rex 
Wailes, M.I. Mech. E., has been elected Chairman 
of the Institution, and Mr. P. W. Dunn and Mr. 





Storey’s Gate, 8.W.1. “Aircraft Propulsion,” 





5.30 p.m. 


F. M. Green and J. E. Wallington. 5.30 p.m. 





H. M. Lees have been elected Vice-Chairmen. 
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A Seven-Day Journal 


A Forty-Four Hour Week 


FOLLOWING a conference between the Engi- 
neering and Allied Employers’ National Federa- 
tion and the National Engineering Joint Trades 
Movement on Tuesday last, it was announced 
that a working week of forty-four hours, 
instead of forty-seven as at present, would 
become general throughout the engineering 
industry in the New Year. In order to maintain 
present wage levels for the reduction in hours, 
it was agreed that the national bonus for adult 
male workers should be increased. The agree- 
ment reached on Tuesday is, of course, subject 
to confirmation by the constituent bodies of 
the two organisations, and it is expected that 
the forty-four hours will generally be worked as 
a five-day week. Where work in conjunction 
with other industries is involved, however, 
provision is to be made for the shorter number 
of hours to be spread over five and a half days. 
It may be recalled that in April last when wages 
in the engineering industry were under dis- 
cussion, @ joint committee representing em- 
ployers and the unions was set up to consider 
the subject of a shorter working week and also 
the question of the wages structure in the 
industry. 


East London Tube Extension 


On December 3rd, the Minister of Transport 
will formally open the first section of the eastern 
extension of the Central Line of the London 
Passenger Transport Board from Liverpool 
Street to Stratford. From December 4th the 
new line will be open to the public and 456 
trains are to be run each day, a four-minute 
service being provided at peak hours, with a 
five-minute service at other times. The time of 
the journey from Stratford to Liverpool Street 
will be nine minutes, and that from Stratford to 
Oxford Circus twenty minutes. This new section 
of the line, which has been completed at a cost of 
about £3,500,000, has a length of 4} miles, with 
intermediate stations at Bethnal Green and 
Mile End. There is a connection with the 
District Line by a platform interchange at 
Mile End. The Bethnal Green Station has, we 
are informed, been built as a prototype under- 
ground station of the future. It has three 
escalators and two 420ft long platforms, and 
fluorescent lighting has been installed. The 
ventilating system is designed to change the 
whole of the air content four times per hour. 
Sound proofing has been used in the tubes and 
the rails are laid in 300ft lengths instead of 
60ft lengths. The line runs beneath the Lee 
Valley, and on this section soil solidifying liquid 
was used in some of the marshy places. At 
Stratford the tube comes to the surface and 
connects with the platforms of the L.N.E.R. 
main line. The section now completed is the 
first portion of a 32-mile extension to Loughton, 
Ongar, Newbury Park and Hainault. It is 
hoped that the extension from Stratford to 
Loughton and Hainault will be completed and 
ready for opening about the end of 1947. 


British Road Federation Exhibition 


THE first post-war London exhibition to be 
arranged by the British Road Federation will 
take place at the Empire Tea Bureau, 22, Lower 
Regent Street, W.1, on Wednesday, December 
4th, when it will be formally opened by the 
Minister of Transport, Mr. Alfred Barnes. The 
exhibition will be opened to the public the 
following day, December 5th, and will remain 
open until January 11th, 1947. Subsequently 
to the opening a luncheon will be held at the 
Savoy Hotel, with Mr. Barnes as guest of 
honour. To this luncheon Government officials, 
leading men in trade and industry and repre- 
sentatives of all national bodies concerned with 
road safety, construction and design are to be 
invited. On Wednesday, December 11th, 
another luncheon will take place at which 
Major H: E. Aldington, Chief Engineer of the 


Ministry of Transport, will be the guest of 
honour. To this luncheon all county surveyors, 
divisional road engineers and county borough 
surveyors are being invited. At a _ third 
luncheon, which will take place on Wednesday, 
December 18th, Professor Sir Patrick Aber- 
crombie has consented to be guest of honour, 
and invitations to attend this luncheon are 
being sent to technical and planning officers 
and all those connected with planning and 
design of cities, towns and highways. The 
exhibition itself has, we learn, been designed 
with a dual purpose, to assist road constructional 
engineers, designers and others to make contact 
with and to follow new road developments in 
this country and abroad, and to explain to the 
general public existing highway conditions 
and plans to alleviate their defects. Possible 
new road developments will be dealt with. The 
exhibition will contain many interesting models, 
many of them mechanically operated, with 
maps, photographs and diagrams. The four- 
point programme of the Federation is to be illus- 
trated and compared with examples of progress 
in other countries. It covers the design and 
construction of motorways’ with a system of 
ring roads and by-passes, the building of express 
roads with the provision of adequate parking 
places, and the provision of reasonable facilities 
for both the cyclist and the pedestrian. The 
need for a rapid and all-round improvement 
in our roads will be stressed. There will be a 
large-scale map of the British Isles, showing our 
highway system in diagrammatic form, along 
with its defects, and the steps now being taken 
to effect a remedy. 


F.B.I. and the Proposed Nationalisation 
of Inland Transport 


AFTER a meeting of the Grand Council of the 
Federation of British Industries, held on 
Wednesday, November 20th, the following 
statement was unanimously approved: —“ The 
Federation adheres to its opposition to the 
Government’s proposals for the nationalisation 
of inland transport. The issues at stake are 
immense and cannot be sufficiently grasped or 
analysed in the time allowed in the plans fore- 
shadowed in the King’s Speech. A plea is 
therefore entered for greater deliberation. 
Industry itself knows well how great were the 
organisation and management problems attend- 
ant upon the creation of even the existing 
railway groups. To launch proposals for a unit 
so complex and vast as the whole of the inland 
transport of the United Kingdom must, even 
after lengthy and careful preparation, involve 
grave risks of reducing efficiency and increasing 
costs to the detriment of our competitive 
position on which depends the maintenance of 
our standard of life. The Federation, repre- 
senting a very large section of the user ifterest, 
therefore urges that the Government should 
first allow these matters to be subject to a 
public inquiry, so that the facts may be fully 
exposed and digested. If the Government 
proceeds with its intention to introduce legisla- 
tion at an early date, the Federation urges 
that it should ask Parliament to send any such 
Bill to a Select Committee. This will enable 
full evidence to be tendered on the potential 
dangers, before the country is irrevocably 
committed to a perilous experiment.” 


Civil Aviation Accidents 


In reply to a question in the House of 
Commons on civil aviation accidents, Mr. 
Lindgren, the Parliamentary Secretary to the 
Ministry of Civil Aviation, gave the following 
information. In the six months ended Sep- 
tember 30th, 1946, the average number of 
British aircraft engaged on regular services 
flown by United Kingdom operators was 260, 
the total aircraft mileage was 17,227,000 and 
eight aircraft were involved in accidents 
notifiable under the Air Navigation Regula- 





tions, Of these accidents, five involved serious 





casualties totalling twenty-nine passengers 
killed, no passenger seriously injured, twelve 
crew killed and two crew seriously injured. The 
total mileage flown without an accident of any 
kind was 17,223,000. In the same period the 
average number of British civil aircraft, other 
than those operated by regular operators, was 
approximately 300. No statistics were avail- 
able of the number actually flying during the 
period or of the mileage flown. Of those air- 
craft, nine met with notifiable accidents, of 
which four involved serious casualties to 
occupants, which totalled two killed and four 
seriously injured. The foregoing figures do not 
cover training or other non-Service flying by 
regular airline operators, nor experimental and 
manufacturers’ test flying. Mr. Lindgren 
pointed out that a six months’ period gave no 
reliable picture of the trend of accidents. 


Manchester University Chair of 
Electro-Technics 


It is announced by the University of Man- 
chester that Mr. F. C. Williams, D.Se., D.Phil., 
A.M.I.E.E., has been appointed Edward Stocks 
Massey Professor of Electro-Technics and 
Director of the Electro-Technical Laboratories 
of the University. Dr. William succeeds Pro- 
fessor Willis Jackson, and he will take up his 
duties in Manchester at the beginning of the 
Lent term. Dr. Williams, we may recall, 
graduated in 1932 with first-class honours in 
engineering, in the University of Manchester, 
and was awarded the Kirtley Prize and the 
Matthew Kirtley Scholarship. In 1933 he 
obtained the M.Sc. Degree, and in 1939 the 
D.Se. Degree. After a period as a college appren- 
tice with the Metropolitan-Vickers Electrical 
Company, Ltd., he gained the Ferranti Scholar- 
ship of the Institution of Electrical Engineers 
and proceeded to Oxford University, where he 
graduated in 1936 as a Doctor of Philosophy. 
For the next three years Dr. Williams held an 
assistant lectureship in Manchester University 
until he was appointed a scientific officer in the 
Air Ministry. Throughout the period of. the 
war he was engaged on scientific research work, 
and he made a number of important contri- 
butions to the knowledge in the electrical field, 
particularly in connection with circuit design 
and the development of radar. 


Signalling Improvements on the S.R. 


A RECENT announcement of the Southern 
Railway Company states that a sum of approxi- 
mately £1,200,000 is to be spent on installing 
multiple-aspect colour light signalling equip- 
ment on the London and Brighton main line. 
This scheme will take about five years to com- 
plete and will involve the eventual replacement 
of the thirty-two manually operated signal- 
boxes on this section of main line by eleven 
power-operated signalboxes. It is anticipated 
that the modernisation will result in an annual 
saving of nearly £20,000. The greater part of 
the route from London to Brighton is alceady 
equipped with colour light signalling, but on 
the suburban sections from Battersea Park and 
New Cross Gate to Coulsdon North the earlier 
type of semaphore signalling is still in use. It 
is on these inner London sections that the latest 
type colour light signalling is to be installed to 
increase the efficiency of train working. A 
greater number of signal sections will be intro- 
duced to increase track capacity. Intervals 
between trains on certain sections will be 
reduced from three to two minutes and a greater 
frequency will be possible. During conditions 
of fog 70 per cent or more of the normal train 
service can be guaranteed with the new 
signalling, instead of about 50 per cent as at 
present. The new form of signalling will be 
carried out in four separate stages, which are 
broadly as follows :—Bricklayers’ Arms Junc- 
tion to Anerley, Battersea Park to Selhurst, 
Anerley and Selhurst to East Croydon, and 





finally East Croydon to Coulsdon North, 
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Bomb Disposal" 


By H. J. GOUGH, CB. MBE., D.Sc. M.I.Mech.E., F.BS. 
No. Il—(Continued from page 467, November 22nd) 


OR every dangerous type of fuse, the 

ultimate requirement is an immunisation 
method which renders the fuse permanently 
ineffective while in the bomb and on site ; 
the magnetic. clock-stopper does not, of 
course, meet this requirement so, although 
it was rapidly developed and improved to 
meet the immediate problem, a simultaneous 
search was made for a complete answer to 
the [17] fuse. That answer was found by 
further exploration of a basic method of 
fuse immunisation, which had been worked 
on since early 1940, but, hitherto, without 
much success—?.e., first to evacuate the 
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6. Three-way cock. 


. Vacuum pump. 
7. Collet head and rubber 


. Vacuum gauge. 

. Container for solution. 

. Bicycle pump. 8. “‘ Jubilee ”’ clip. 

. Schrader valve. 9. Rubber hose (9ft). 
10. Rubber hose (lft). 


FiG. 7—STEVENS STOPPER II ASSEMBLED 
FOR USE ON BOMB 


cup washer. 


CUR whe 


fuse and, then, to suck in a destructive or 
jamming fluid—gas, liquid or gel. 

It fell to the Air Ministry Bomb Disposal 
H.Q. to demonstrate successfully that, after 
evacuation, a liquid of sufficient viscosity 
to stop the clock and hold it stopped could 
be introduced into fuses cf the [17] type. 
Extensive experiments were at once put 
in hand to find the safe minimum vacuum 
and the subsequent positive pressure re- 
quired to ensure filling all vital parts of the 
fuse and clock; the necessary viscosity to 
keep the clock stopped; the consequences 
of the resulting corrosion due to the liquid ; 
the effects of the liquid on the explosive 
train, &c. As a result, the apparatus, 
shown in Fig. 7, known as the “Stevens 
Stopper ’’—named after Wing Commander 
Stevens—was perfected. With an electrical 
stethoscope in position, the locking ring of 
the fuse is partially unscrewed and the fuse 
pulled slightly outwards to facilitate sub- 
sequent entry of the liquid into the fuse 
pocket. Vaseline is smeared liberally round 
the fuse head ; ‘the collet head, with rubber 
sealing ring, is clamped to the fuse head, 
making a gastight connection with the fuse 
and the pocket. The vacuum pump is then 
operated until a vacuum gauge reading of 
at least 26in of mercury is reached and 
maintained for one minute at least. Then, 
by turning the three-way cock, the pump 
connection is cut off, the fuse and pocket 
being connected to the container unit 
holding a sugar solution, which flows into 
the fuse and pocket and can be heard doing 
so through the stethoscope. Pressure is 
then built up inside the container by operat- 
‘ing the bicycle pump, thus forcing the solu- 
tion into the clock; pumping is continued 
for five minutes or until liquid can no 





* Institution of Mechanical Engineers. Thirty-third 
Thomas Hawksley Lecture, Friday, November 15th. 
Extracts. 
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longer be heard entering the fuse pocket. 
The clock should now be completely im- 
munised and the bomb can safely be trans- 
ported or steamed out on site. With a 
bomb fitted with a [50] and a [17] fuse, 
if the clock is ticking, the [17] fuse may 
safely be rendered harmless in this way 
before the [50] is dealt with by the steam 
or liquid discharger, although normally the 
[50] is first dealt with. 

By using the ‘‘ Stevens stopper,” clocks 
in any size or thickness of bomb can be 
permanently put out of action by so intro- 
ducing a solution of sugar in water into the 
mechanism; it was adopted by all three 
Services for use at home and abroad; it 
is self-contained and, complete with stores 
and spares, packs into a box the size of a small 
suit-case. 

The methods and equipments which have 
been described enable the [15], [50] and [17] 
fuses—together with all derivatives of those 
types—to be speedily and effectively dealt 
with. This leaves only the “Zus 40” 
anti-withdrawal device, which cannot operate 
unless the super-imposed fuse is bodily 
withdrawn. It is not really necessary to 
interfere with the Zus, and the usual tech- 
nique adopted in the case of a fully-fused 
bomb which had to be dealt with on site 
was: (1) immunise all fuses; (2) empty the 
bomb of its high-explosive filling; (3) 
cover the bomb casing with sand-bags 
and blow up the fuse pockets including the 
Zus 40. The job was then done. 

But it was useful to know if a Zus 40 
was present, particularly if it was desired 
to withdraw the fuses for examination or 
other reason. A variety of other methods 
were tried, but the method adopted—which 
was standardised—was to take a radiograph 


> 





FiG. 8—TREPANNING AND STEAMING - OUT 
APPARATUS, DESIGN No.1: MACHINE UNIT 


through the bomb, using a radiographic 
equipment specially designed for field use. 
Fig. 6, page 466, shows the first satisfact- 
ory device for removing a Zus 40 from a live 
and fused bomb. A special clock-stopper, 
having a hollow electromagnet, holds the [17] 
clock stopped. The bomb casing is first 
trepanned on the fuse pocket axis, both at 
the fuse end and on the opposite side ; 
using an electric ram, the whole fuse-pocket 
—with its contained [17] fuse, Zus 40, 
gaines, and picric pellets—is then pushed 


bodily out of the bomb. In Fig. 6 the tre. | ring 





panned fuse-pocket is seen emerging through 





the hollow magnet. One apparatus only was 
made up and was used only for recovering 
fuses intact for experimental purposes ; 
it was, however, always in reserve for any 
especially important bomb which might he 
found in conditions in which it could neither 
be moved nor the filling removed. 

When the Stevens stopper came into use, 
it was found that the Zus 40, as well as the 
clock, became filled with sugar solution. 
If the [17] fuse were then extracted, the 
solution so slowed down the speed of the 
striker of the Zus that the detonator was 
not pierced, although the striker was left 
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- Connection for 15ft of }in diameter rubber hose to 
steam supply. 

Rotating body driven by steam which passes out 
through holes shown. 

samag 15 explosive passes into nozzle through these 

oles. 

Connection for 5ft or 10ft of open-end pipe through 

which emulsified explosive flows. | 


B. 
Cc. 
D. 


FIG. 9—NOZZLE OF TREPANNING AND STEAMING- 
Out APPARATUS, DESIGN No. 1 


pressed hard against it—a rather unpleasant 
and uncertain state of affairs! So it was 
arranged that the extractor, after removing 
the fuse, automatically injected some “ dental 
impression powder ” into the pocket. Some 
of the powder fell into the Zus, mixed with 
the solution, and set so hard that the Zus 
could not possibly function; it was then 
extracted bodily. 

Extraction of fuses from filled bombs is a 
frequent job in bomb disposal; even when 
the fuse has been immunised, remote control 
should be employed. A remote fuse extrac- 
tor was one of the first pieces of bomb- 
disposal apparatus to be developed. It 
consisted essentially of a pneumatic jack, 
operated by CO, gas released from a sparklet 
bulb: an extension of the piston gripped the 
fuse head. The total travel of the piston 
was 8in, occupying 8 minutes: the first 
2in was idle motion, giving the operator 
time to get clear. It was an elegant apparatus 
but took up too much room in the bomb 
excavation; also, with the greatest care in 
manufacture, widely varying operating times 
were obtained. So it was never really suc- 
cessful or popular and was entirely super- 
seded by the much simpler extractor, due to 
Colonel Merrilees, of the Army Bomb 
Disposal Service. This is a simple screw- 
jack, carried by a tubular support screwed 
on the thread provided for the fuse locking 
i The lower end of the jack screw grips 





the fuse head: the upper end carries a 14in 
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diameter light flanged drum on which 100 
yards of blind cord is wound. The cord can 
be led up the shaft to a convenient operating 
point, guided round corners by pulleys or, 
metal eyes. A steady pull on the cord, 
equivalent to a force of 7 lb at the drum, is 
sufficient to extract a very tight fuse. This 
is a most useful item of equipment: simple, 
effective and cheap. 

Methods of Opening and Emptying Bombs.— 
The practical solution of the problem of 
safely opening a bomb and removing its 
explosive filling was found in a combina- 
tion of a machining operation on the case 














TREPANNING 
ON A 1400-KG BomBs 


FiG. 10—** STELNA”’’ 


and, using the hole thus made, melting out 
the filling. Under the general title of “ Tre- 
panning and Steaming-out Apparatus” a 
series of equipments of considerable engineer- 
ing interest were developed and produced. 

The original and pioneer machine of the 
series—design No. 1—was developed by 
the Engineering Department of the 
National Physical Laboratory; Metropoli- 
tan-Vickers Electrical Company collaborated 
with the N.P.L. in redesign for production, 
and also undertook that production. The 
complete apparatus consists essentially of 
two parts: (1) the machine unit, weighing 
80 lb, clamped to the bomb and connected 
by 60 yards of steam-hose to (2) an oil-fired 
boiler, having an output of 300 lb of steam 
per hour, at 100 1b per square inch maximum 
pressure. 

Fig. 8 shows the machine unit, which 
automatically carries out two operations in 
sequence. When steam is turned on, it 
trepans a l}in diameter hole and, simul- 
taneously, drills an adjacent #in hole through 
the bomb casing. Both tools are then auto- 
matically withdrawn and swung aside. 
A nozzle and steam pipe are then mechani- 
cally fed through the trepanned hole into 
the explosive, which is emulsified and led 
out of the bomb to a point a few feet away, 
where it is discharged on to the ground; 
as the level of the explosive falls within the 
bomb, the nozzle automatically follows up. 
The trepanning tool and drill are driven, 
through reduction gearing, by a rotary 
steam engine, using steam at 30 lb per square 
inch; steam played on the cutting tools acts 
as lubricant and prevents overheating. 

During the steaming-out operation, the 
pressure is raised to 70 lb per square inch. 





A 15ft length of 4in hose, connected at A, 
delivers live steam to the nozzle; the steam 
passes to the explosive filling through the 
curved radial holes of B, which is thereby 
forced to rotate at high speed. The emulsified 
explosive passes back into the nozzle 
through the holes in D and is led away to 
discharge through a 5ft length (for use in 
bomb shafts) or a 10ft length (for surface 
jobs) of the larger and open-ended concentric 
hose attached to the nozzle at C. 

Once the machine unit is clamped to the 
bomb, all control is at the boiler. Opening 
the stop valve starts the machining opera- 
tion; this completed, the pressure is raised 
and soap solution injected into the steam 
line. The complete equipment is issued 
mounted on a 3-ton lorry. 

The apparatus can only deal with thin- 
cased bombs (in to in), for which it was 
designed. Under the best conditions, the 
combined trepanning and drilling operations 
take about 8 minutes; steaming-out times 
are 1, 2 and 4 hours for 50-kg., 250-kg 
and 500-kg bombs respectively. One hundred 
and fifty complete equipments were made 
and issued and were extensively used. The 
apparatus was first used operationally in 
early September, 1940, on a 250-kg bomh 
which fell in Regent Street. 

But it was necessary to open and empty 
any type and thickness of bomb or mine ; 
this involved a radical departure in design, 
if not in essential principle. To secure 
sufficient robustness for field use, also, to 
cut down vibration to the minimum, it was 
decided that, in the next apparatus, the 
trepanning and nozzle-feeding units ‘must 
be made separately, accepting the necessity 
of an intermediate approach of personnel 
to the bomb. The apparatus was to be 
capable of cutting a 3in diameter hole through 
2in of 70-ton steel; also, to deal with cer- 
tain mines, it was to be constructed of non- 
magnetic materials. 

The serious engineering difficulties were 
eventually overcome by the N.P.L. and the 











Fic. 11—** STELNA’’ STEAM HOSE FEEDING 
ATTACHMENT 


Metropolitan-Vickers Electrical Company, 
working in collaboration, and the equip- 
ment known as “Stelna” finally emerged. 
The prototype was built in December, 1940, 
and successfully passed acceptance tests on 
filled bombs and mines in February, 1941 ; 
twelve machines were constructed. Fig. 10 


comprising reduction gear-box, automatic 
cutter feed, cutter drive and pre-set trip 
device for depth of cut. Steel cutters were 


requirement was met by using austenitic 
alloy steels and non-ferrous metals. Two 
minutes were sufficient to change over from 
trepanning to steaming-out. Fig. 11 shows 
the steaming-out unit, weighing 50 Ib, giving 
an extraction rate of 8 lb of T.N.T. per 
minute. The equipment is compact and 
portable, with the equivalent performance 
of a medium-heavy workshop machine tool. 

The third of this interesting group of 
machines was originally produced with the 
different object of trepanning round the 
whole fuse pocket at both ends and pushing 
it out bodily, complete with fuses, booby 
traps and picric acid pellets. Preliminary 
investigations showed that this technique 





** Pass"’ 
TREPANNING MACHINE 


Fic. 12-—CUTTER OF THE 


was practicable, and a development con- 
tract was placed with Pass and Com- 
pany for a trepanner to be driven from 
batteries used with clock-stoppers. A ? h.p. 
§2-volt motor, running at 2600 r.p.m., 
drives through reduction gear a cutter at 
26 r.p.m., with an automatic feed of 0-00lin 
per rev. The machine weighs 110Ib, the 
base casting 35 Ib. 

Fig. 12 shows a cutter, of which there were 
two types, each 4fin in diameter, one shallow 
for cases up to fin in thickness and a deeper 
pattern for cases up to 2}in. These cutters 
themselves represented the result of much 
development, one difficulty being the clear- 
ance of the swarf. The six cutting edges are 
grouped in three opposite pairs, with slightly 
overlapping cuts; 12 per cent tungsten steel 
proved to be the best material for cutting 
through 70-ton steel. 

An interchangeable steam drive is pro- 
vided for use where batteries are not available. 
For this purpose, a commercial air-motor 
was successfully adapted; supplied with 
steam at 100lb per square inch it develops 
1} h.p., giving a cutting speed of 55 r.p.m. 
A 1800-kg bomb can be trepanned in about 
10 minutes. When the Pass machine is used 
for trepanning and steaming out, the latter 
operation is carried out using a hand- 
operated remote-controlled steam-hose feeder. 
It can be used either through the trepanned 
hole, or through the base-plate opening. 
The complete apparatus, with interchangeable 
drives, boiler, &c., forms the “ 'Trepanning 
and Steaming-out Apparatus, Design No. 
3,” completing this interesting series of 
equipments. It is remarkably free from 
vibration and has never given any trouble in 
cutting through a 2in casing of high-tensile 

1. 


shows the trepanning head, weighing 80 |b, | stee 


III. New DEVELOPMENTS AFTER 1942 
(a) The “ Y” Fuse.—In January, 1943, 








Fig. 9 shows the nozzle, with pipes removed. 





used on bombs; carbide-tipped phosphor- 
bronze cutters on mines. The non-magnetic 





in a reprisal raid following resumption of 
our raids on Berlin, the enemy dropped a 
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new and deadly “anti-handling” fuse— 
the “Y” fuse. Its markings were faked 
to resemble a simple impact fuse, and it 
was treated accordingly. But it could not 
be extracted in the normal way and, having 
been forced out by hand, the officer con- 
cerned realised it was a new type and for- 
warded it for expert examination. The 
electrical part of the fuse was identical 
with the electrical part of a [174] long-delay 
fuse, but here the resemblance ceased. For 
the softening of the plug—of wax, in this 
case—closed a switch in a circuit containing 
two 1}-volt batteries, an electric igniter, 
and three mercury switches, mutually per- 
pendicular and electrically in parallel, to- 
gether with a fourth trembler switch, similar 
to that of the [50] fuse. Thus, either vibra- 
tion or slight movement would close one or 
more switches and detonate the bomb. By 
an extraordinary lucky chance, the first 
fuse found—although fully armed —had 
failed to function merely because one 
of the batteries was not making proper 
contact in the circuit. Before moving any 
of the other unexploded bombs dropped in 
this raid, all were radiographed and sixteen 
‘“'Y ” fuses were discovered, many in impor- 
tant positions : 
for the time being while intensive work was 
carried out with the recovered one. No 
existing technique could render safe this 
type of fuse, yet, within one week, a satis- 
factory method was evolved and all the bombs 
were safely disposed of during the following 
ten days. 

It was found that, at a temperature below 
—30 deg. Cent. (—22 deg. Fah.), the internal 
resistance of the batteries was increased to 
such an extent that their output became 
insufficient to fire the igniter. Hence, the 
obvious solution to the problem was to freeze 
the fuse. At first this was done by simply 
pouring liquid oxygen, by hand from thermos 
flasks, on the head of the fuse for two hours. 
An apparatus was then developed and issued 
which automatically maintained the correct 
flow for the necessary time for the type of 
bomb under treatment, these quantities 
being determined by extensive experiments. 
The times for which the fuse remained inert 
were also ascertained and tools made for 
removing the special fuse-locking ring and 
gripping the head of the fuse. 

An alternative method of freezing was to 
apply a mixture of carbon-dioxide snow and 
methylated spirits to the bomb casing 
round the fuse head and thus freeze a much 
larger area. With this simple apparatus, 
the whole bomb could be carried away, with 
freezing-pot and fuse in place, when the 
latter had jammed and could not be re- 
moved. This method is very convenient ; 
gas cylinders can be stored indefinitely 
and the technique used in any location, at 
home or overseas, where liquid oxygen was 
not available. 

Lastly, to complete the mastery over this 
fuse, i.e., to render it safe and then put it 
permanently out of action, a hand-trepanner 
was developed. The fuse is frozen by liquid 
oxygen, the trepanner applied and made to 
cut right through the fuse, completely 
destroying the batteries. During the cutting 
operation, the fuse is kept frozen by liquid 
nitrogen, as oxygen was found to be incom- 
patible with explosives. As liquid nitrogen 
was not readily available outside the London 
area, a simple production plant was designed 
and installed at various centres throughout 
the country. 

These methods were successfully used to 
deal with the “ Y” fuses dropped in this 
country. As far as is known, only one 


“Y ” fuse operated—and that during exca- 


they were left untouched |. 


vation—so that the enemy’s efforts and 
ingenuity in this new direction were sadly 
wasted. 

(6) The [57] Fuse—When bomb dumps in 
Sicily were searched immediately after 
capture, another entirely new type of fuse— 
the [57]—was discovered. Samples were 
flown to England by special aeroplane ; the 
nature and construction of the fuse was 
ascertained, and successful investigations put 
in hand to find a suitable disposal technique. 
It transpired that no [57] fuse was ever 
found in an unexploded bomb dropped in 
operations, but the disposal method and 
equipment developed proved of great use- 
fulness and wide application for other fuses. 

The [57] is a chemical long-delay action 
fuse, with a built-in mechanical anti-with- 
drawal device which fires if any attempt is 
made to loosen the fuse locking ring. None 
of our existing techniques were applicable, 
for neither clocks, condensers, nor batteries 
&c., were present in the fuse. The chemical 
long-delay action was obtained by the soften- 


ing action of acetone on a celluloid plug, 
finally releasing 4 spring-loaded striker on 
toa cap. But the ultimate operation of 
both the delay-action and the booby trap 
depended on mechanical working parts: if 
these could be prevented from moving, 
clearly the problem was solved. Concen- 
trating on that line of attack, a technique 
was quickly developed of completely filling 
the fuse with a quick-setting synthetic 
resin, thus totally and permanently jam- 
ming the mechanical movements. Entry to 
the fuse was obtained either by removing a 
serew or by piercing the head with a sharp- 
pointed tool. To ensure complete filling of 
the fuse before the resin set, the previously 
developed technique was employed of first 
creating a high vacuum in the interior of the 
fuse and then forcing in the solution under 
pressure. Full pressure is maintained for 
about 10 minutes: in a further 10 minutes, 
solidification is completed. The actual 
apparatus is based in essentials on the Stevens 
stopper, which has been previously described. 











The Iron and 


No. II—(Continued from 


N the afternoon of Wednesday, November 

13th, Mr. M. W. Thring (British Coal 
Utilisation Research Association) introduced 
Section II, Parts 10 to 14, and Section ITI, 
Part 2, of the special report on “ Thermal 
Conditions within the Open-Hearth Fur- 
nace,” and said that they gave a theoretical 
picture of the conditions inside an open- 
hearth furnace arising out of all the work 
carried out in connection with the report. 
At the same time he outlined the type of 
future work contemplated based on the 
theory. 

Mr. T. Land, expressing his admiration of 
the excellent experimental work that had 
been carried out, said that during the past 
five or ten years we had developed satis- 
factorily the technique of measuring the 
temperature of the liquid steel. We were now 
advancing to the stage of measuring the rate 
of change of that temperature and controlling 
the rate of heat input into the steel and were 
faced with the problem of what were the 
logical measurements to make in order to 
determine that control within reasonable 
limits. It would be very helpful to develop 
the theory of radiation interchange within 
the open-hearth furnace to a stage which 
was @ little nearer to the actual case the 
authors had in mind, and he believed this 
could be done without making too many 
assumptions. A very few preliminary calcu- 
lations seemed to show that the same type 
of relationship held, viz., that the heat 
transferred to the steel could be stated in 
terms of the difference of temperature 
between the roof and the slag. He contended 
that the roof temperature measurement was 
not merely a matter of saving the roof from 
damage, and that it might be a logical 
approach tothe problemof controlling the heat 
transferred to the bath. On this point he felt 
his ideas were a little in conflict with those of 
the authors, wha gave the idea that they 
looked to the front wall pyrometer or radio- 
meter for a measure of the heat transferred 
to the bath. That was a very tempting idea, 
but his own impression was that Mr. Thring, 
in the theory set out in the report, had given. 
a considerable amount of evidence that the 
roof was the correct point for measuring the 
heat transferred to the bath. 





Dr. Leckie (Skelton Iron and Steel Com- 


Steel Institute 


page 474, November 22nd) 


pany, Ltd.), thought the authors had 
developed a very convincing and simple 
theory of heat transfer in the open-hearth 
furnace, and had shown that a proper heat 
balance depended upon two factors :—(1) 
That the gas and air must mix completely, 
and (2) that the heat must be released from 
the flame to the bath. 

Dr. E. H. Fehling thought we were witness- 
ing the opening stages of a great campaign 
towards improved furnace design, and said 
there were three reasons, at least, in his mind 
why there had been no spectacular advances 
hitherto. The first one was obvious, viz., 
materials and slag, and these were so familiar 
that he would not dwell upon them. The 
other reasons were not quite so obvious. In 
the first place, there had been a lack of really 
large-scale experiments, such as_ those 
described in the report, and the argument 
had always been that they were too expen- 
sive. It should be clear to the industry, 
however, that even if the most elementary 
of the recommendations made in this report 
were carried out—which could be introduced 
into steel plant at once with the minimum 
amount of instrumentation—they would 
prove to be a very good paying proposition. 
The third reason was that, in his view, for 
many years throughout the whole field of 
combustion and furnace technology, there 
had not been a sufficient insight into the 
major importance of the physical aspect 
and therefore there had been a lack of appli- 
cation of what was now termed modern 
technique. Therefore, the next step must 
be the intelligent application of modern 
technique, and in this it would be necessary 
to make use of models. Indeed, a whole series 
of heat transmission models would be 
required im order to verify a number of 
points brought out in the fascinating piece 
of large-scale work described in this report. 

The results of the work done by the 
authors could be placed under two headings. 
In the first place, the increase in the theo- 
retical combustion temperature was the most 
important single factor to raise the bath 
output and thermal efficiency simultaneously. 
This might sound obvious, but it was very 
important, and had not been brought out as 
clearly as was desirable. For instance, he 





was surprised the authors had mentioned 
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only two of the three possible approaches. 
They mentioned preheat and air/gas ratio— 
with which, of course, he agreed—but they 
had not mentioned the calorific value of the 
gas. As long as producer gas was contem- 
plated as the basic or cheapest fuel for steel 
making, then it was unwise to separate the 
efficiency of the furnace from the efficiency 
of the producer. If they wanted to save fuel 
they must not save producer gas, but they 
must save producer coal, which was not the 
same thing. Therefore if the calorific value 
of the producer gas could be raised by pre- 
heating, not only would the efficiency of the 
producer be improved, but so also would the 
furnace efficiency, because the theoretical 
combustion temperature was increased. Some 
years ago he had been concerned with a 
report to the Iron and Steel Federation, in 
which it was shown that it was possible, by 
preheating, to increase the calorific value of 
producer gas by about 40 B.Th.U., and this 
would result in the combined efficiency of the 
producer and furnace being increased by 
25 per cent, due to the thermal factors alone. 
Now it was stated that, on top of this, if the 
theoretical combustion temperature was in- 
creased by increasing the calorific value of 
the gas, the melting time was shortened. 
Therefore the increase in overall efficiency 
should be much more than the 25 per cent 
he had just mentioned, and this due solely to 
thermal factors alone. 

As regards the temperature of the roof, 
everybody appreciated the importance of 
developing new materials which would stand 
50 deg. Cent. higher temperature than the 
present roof would stand. That was so 
important that he did not think the question 
of the cost of the necessary research need 
come in at all. Somebody should be given 
carte blanche to solve that problem. 

Mr. Thring, replying to the discussion, said 
he hoped to extend the theoretical treatment, 
as suggested by Mr. Land. With regard to 
measuring the heat transfer to the bath from 
the roof, Mr. Land had suggested that the 
roof pyrometer was the way to measure it, 
whereas in the report it was stated that the 
measurement of the flame or the wall behind 
it was really a better method. Therefore it 
seemed to him that both of them were right. 
With a given steel temperature, it did not 
matter what the flame temperature or flame 
emissivity was. With a certain roof tem- 
perature there would be certain radiation 
conditions, and therefore it did not matter 
whether the method of measurement was as 
suggested by Mr. Land or as that suggested 
in the report. With the roof as the limiting 
temperature, it was better to give the 
emissivity of the flame rather than the tem- 
perature. That was a very interesting result, 
and it was for that reason he had stated that 
in the ideal furnace the roof temperature and 
the flame radiation should be measured, but 
certainly the roof temperature must be 
measured first. The flame radiation measure- 
ment was a luxury, but it had a value, 
because, ideally, he would say to the furnace- 
man, Get your roof temperature up and keep 
it on the line, and then try and arrange the 
conditions to get the flame radiation as much 
above that as possible. Then the greatest 
possible heat input into the bath would be 
obtained The first step was to get the roof 
temperature up, but before work in that direc- 
tion could be carried out it would be neces- 
sary for the necessary instruments to be 
installed on a number of furnaces. Therefore 
he pleaded for instruments on furnaces to be 
regarded in two categories. He would like 
to see every furnace fitted with instruments 
for everyday operational purposes; then 


which he would like to see on at least one 
furnace in every melting shop, for such 
purpose as measuring the front wall radia- 
tion, and so on ; and, finally, a third category 
in which was included research tools—the 
instruments of the Harley Street specialist— 
such as the heat flow meter, narrow angle 
radiometer, &c. 

On the morning of Thursday, November 
14th, the following two papers were presented 
and discussed togetber :— 


THE ORIGIN AND CONSTITUTION OF 
CERTAIN NON-METALLIC INCLUSIONS 
IN STEEL 


By J. R. Rar, B.Se., A.R.T.C., Ph.D., and H. W. 
PinpDER, Assoc. Met., F.I.M., F.R.LC.* 


SyNopsIs 


The phase diagrams relating to the study of non- 
metallic inclusions in steel are reviewed, and the 
important ternary system BANE AO ex- 
amined. The most probable phases occurring in 
the complex system CaO—-MgO— FeO-Mn0-Si0,- 
Al,O, are described in the light of the review. A 
large number of different types of inclusions in acid 
open-hearth and basic electric furnace steels (direct- 
poured, tundish-poured, and bottom-poured) are 
identified by extraction and by the use of phase- 
diagram data, chemical analysis, metallographic 
examination and X-ray examination. It has been 
possible to ascertain the sources of many of these 
inclusions with a fair degree of accuracy, and a 
table summarising these results is given. Practical 
suggestions are made for reducing the incidence of 
harmful non-metallic inclusions in steel. 


THE NEUTRALISATION OF SULPHUR IN 


CAST IRON BY VARIOUS ALLOYING 
ELEMENTS 
By H. Morroexut 


SyYNopsIs 
A metallographic examination has been made of 
the sulphide phases in irons of low manganese and 
high sulphur contents to which varying amounts of 
nickel, molybdenum, copper, chromium and alumi- 
nium have been added. In the absence of these 
elements, manganese and iron sulphides would have 
been present. Nickel in amounts up to 20 per cent 
gave no new sulphides ; molybdenum did not influ- 
ence the form of the sulphides until 2 per cent of 
the element had been added. In the presence of 
low manganese contents complex copper-sulphide/ 
iron-sulphide/manganese-sulphide aggregates were 
obtained. Complex sulphides were found in all irons 
with chromium contents of between 1 and 30 per 
cent; 2-7 per cent of aluminium caused the 
sulphides to be present as an aluminium (man- 
ganese) sulphide. With sufficient manganese to 
balance normal sulphur contents, manganese 
sulphide was the only sulphide phase to be seen, 
except in the case of high chromium contents. 
Abnormal graphite structures were obtained in some 
of the irons containing nickel or copper. It is 
suggested that these are formed by the solidification 
of the iron in the white condition, followed by 
carbide breakdown after solidification. This process 
may be caused by the effect of temperature upon 
the reaction between manganese and iron sulphide. 


DISCUSSION 


Mr. D. A: Oliver suggested that the study 
of these inclusions during the next few years 
would have important effects on machina- 
bility. With world competition in engineer- 
ing and with a growing knowledge of the 
materials which we were handling, there 
would be a greater emphasis on the economics 
of machining. It was well known that certain 
inclusions could be tolerated, provided they 
did not outcrop at critical stages or interfere 
with critically polished surfaces. From the 
production point of view—and this very 
greatly affected engineering economics—some 
of the inclusions were capable of taking the 
edge off high-speed tool steel or creating 
undue wear in carbide tools, and from that 
angle these studies would play a very import- 
ant part in future work of that kind. He 
believed he was right in saying that alumin- 
ous inclusions were probably the most 
devastating single form of trouble in machin- 
ing. There were certain classes of silicates 
which were harmless, but if they had a single 





* Research department, William Jessop and Sons, 


Ltd., Sheffield. 


inclusion of alumina they appeared to be 


very much more harmful. That was perhaps 
an important side issue of the important and 
detailed investigations dealt with in these 
papers. 

Dr. J. H. Whiteley said he thought Mr. 
Rait and his colleague had painted a rather 
dark picture of the harmfulness of inclusions, 
and he did not think they were so harmful as 
this paper made out. However, they were 
more harmful to the steel maker in rolling 
properties, although some were beneficial, 
but there could be serious surface effects from 
inclusions which were not mentioned in Mr. 
Rait’s paper. 

The President, commenting on the perfec- 
tion of Mr. Morrogh’s specimens, said it did 
not appear that any special technique had 
been used. The real difference was in the 
operator and there were very few who were 
capable of getting the results which Mr. 
Morrogh did. He had retained not only the 
shape, but the internal structure of the 
graphite particle. With cast iron it was even 
more difficult than with steel to retain all the 
inclusions in the course of polishing, and it 
could now be seen how great was the value 
of this kind of examination. Its value 
depended entirely on the skill in preparing 
the specimen. One method which might be 
employed a little more was that employed 
at the N.P.L. in studying sulphide inclusions. 
They took a polished specimen and applied 
to it a gelatine coated paper impregnated 
with some reagent which would react when 
the acid was applied. The paper was pressed 
on to the surface and allowed to remain a 
sufficiently long time for chemical action to 
take place. The paper was then peeled off 
and the contact prints were examined 
under a microscope and were found to give 
a great deal of information. But the speci- 
men had to be properly prepared and with 
present micro-chemical technique, there were 
a good many reagents which could be used 
for identifying inclusions in that way. Dr. 
Whiteley had said we need not be afraid of 
inclusions. Every steel maker would agree 
that if he could make a clean steel he would 
be very glad to do so, and many users would 
also like to have their steels clean. He 
recalled that after a discussion at the Insti- 
tute some years ago a manufacturer received 
an order for so many tons of steel “ free from 
inclusions ”’ ! 

Mr. Morrogh, in the course of his reply to 
the discussion, said that his conclusion pointed 
to the fact that no definite sulphide could 
be associated with the presence of molyb- 
denum. The particles present appeared to be 
iron sulphide which indicated that probably . 
some molybdenum was combined with the 
iron sulphide. As regards graphite forma- 
tion, the point he had intended to make was 
that iron sulphide was responsible for an 
increased persistence of iron carbide, and at 
higher temperatures more iron sulphide 
tended to be present. As the temperature 
dropped, the reaction moved over to the 
manganese sulphide part and there was a 
decreased carbide stabilising effect as the 
result of the formation of more manganese 
sulphide. He had very much more evidence 
on this point than was given in this paper, 
and a further paper had, in fact, been 
prepared. 

(To be continued) 








Port or Lonpon Trarric.—In the week ended 
November 9th, 486 ships of 433,463 net registered 
tons used the Port of London, in addition to 279 
vessels of 191,855 tons engaged in regular trading 
with coastwise ports. Seventeen ships with cargoes 
of timber arrived in the port during the first fort- 








there might be one or two luxury recorders, 





+ British Cast Iron Research Association, Birmingham. 





night of November. 
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‘Oy Wednesday, November 27th, there 
opened at the Central Hall, Westminster, 
the Export Conference, organised by the 
Federation of British Industries. That Con- 
terence was divided into an opening session, 
at which Sir Clive Baillieu, Sir Stafford 
Cripps, Mr. Leslie Gamage and Viscount 
Bennett spoke, and three other sessions, 
dealing respectively with “ The Function of 
Gevernment and of Industry in Relation to 
the Export Trade,” “ Production for Export 
and its Relationship to Production for the 
Home Market,” and “ Export Selling.” The 
Conference extended over two days. 

Below we print an abstract from the 
remarks on “ The Objectives of Our Con- 
ference ” of Mr. Leslie Gamage, Chairman of 
the Conference, at the opening session. 





Let us first consider the size of the problem 
which we have to meet. It is, to my mind, a 
gigantic task. It is, of course, a common- 
place now that we have to increase the volume 
of our exports 75 per cent over pre-war, 
which means, in effect—as our old standbys, 
coal and cotton, can for some time to come 
make no significant contribution to the 
export figures—the volume of exports from 
other industries has to be increased by any- 
thing from 100 to 150 per cent. Just consider 
for one moment what this entails in man- 
power alone, bearing in mind that we must 
have a reasonable amount of production for 
the home market, as I am convinced that 
the present semi-starvation of that market 
cannot long continue if we are to provide 
adequate incentives to our workers and at 
the same time be able to produce at com- 
petitive prices for export. 

Before the war Great Britain had a balance 
of interest payments in her favour on over- 
seas payments account of some £200 million 
sterling a year. This was equivalent to the 
work of some 800,000 men, and represented 
in value the sterling needs to pay for all the 
wheat, meat, cotton and wool imported into 
this country. We have lost the equivalent 
of possibly half this, as well as a substantial 
proportion of our earnings on shipping and 
insurance—that is, the work of something 
like 500,000 men. Not only has this gap to 
be filled, but, in addition, we have to purchase 
the import needs of a larger population and 
arrange to meet out of the proceeds of our 
exports, debts, which in the aggregate 
amount to nearly £5000 millions if we include 
the lines of credit recently granted to us by 
Canada and the U.S.A. To cover these vast 
commitments, we have a labour force which, 
on, an optimistic estimate, is unlikely to 
exceed by more than half to three-quarters 
of a million that available pre-war. Let us 
measure this up against our needs. Take 
exports. In 1938 exports employed 1,875,000 
persons. Ifa 75 per cent increase in volume, 
the official target, is to be attained, then an 
increase of three-quarters of a million will 
only suffice to produce what is needed if it 
is accompanied by an expansion in output 
per man-hour of some 20 per cent. 

But it cannot be assumed that all this 
additional manpower can be appropriated 
for export work. There are many other calls 
upon it. For example, the existing domestic 
requirements of the Government alone for 
eivil, military and industrial purposes could 
easily absorb the whole of this extra three- 
quarters of a million. The same is true of 
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the calls on account of private capital con- 
structicn, including the building of new houses 
and factories, and the repair of the old, recon- 
version of plants from wartime to peace uses, 
together with the back-logs of maintenance 
and repair work needed to make up the leeway 
of the war years. In sum, on a conservative 
estimate, the total additional labour require- 
ments probably exceed two million workers, 
while there will only be three-quarters of a 
million more workers available than pre-war, 
possibly even less. 

It is quite clear, I think, therefore that one 
of the greatest factors in our problem is going 
to be a dearth of labour. Side by side with 
this, we have to face high production costs 
entailed, not only by the higher wages now 
being paid to the workers, but also by a con- 
siderable increase in our overheads, arising 
from the social security programme, not to 
mention such things as P.A.Y.E. and the like. 

Another headache arises from the coal 
position. The industries of this country have 
been built up mainly on cheap and abundant 
coal, which in days gone by also provided a 
very healthy contribution as an export com- 
modity. Its high cost must inevitably be a 
burden on production—its scarcity almost 
disastrous. 

I would like to impress upon the Chan- 
cellor of the Exchequer the necessity of taking 
a long-term view. We, in industry, are 
shaping our export plans by allocating our 
production, as far as possible, to those 
markets which offer a greater hope of con- 
tinued business in the future. Many of these 
markets, for instance, China, require credit 
for capital goods, and the present policy of 
cash-and-carry apparently laid down by the 
Exchequer, though it may bring us in cash 
at the moment, may lose us the markets of 
the future. Another difficulty, which I hope 
is only transient, is the lack of raw materials, 
notably steel and castings, though there are 
many others. Such shortages as these, even 
if they are only of a temporary nature, are 
vitally damaging to our future prospects, as 
they are preventing us from taking advantage 
to-day of the great opportunity we have pre- 
sented to us of regaining our position in old 
markets and establishing ourselves in new. 

If we turn our eyes from our own internal 
conditions and survey the competiton we 
have to face—and shall have to face—over- 
seas, we are forced to the conclusion that the 
difficulties we had to face pre-war and which 
largely accounted for the decline in our 
export trade, have, unfortunately, increased. 
I am thinking particularly of local manufac- 
ture, which has, of course, been enormously 
stimulated by the war. With the end of the 
war there is no sign of this growth in any 
way slackening, rather does it tend to con- 
tinue with ever-increasing momentum. At 
the same time many of the industries which 
have been fostered in markets we-once used 
to supply are now engaging us in competing 
with us in markets outside their own. We 
shall have to face at the same time intensely 
greater competition from the United States 
of America, whose industrial capacity has 
tremendously inereased during the war, and 
is now being geared to vast production plans, 
which can only be fulfilled by a considerable 
portion of the products finding a sale in over- 
seas markets. We must inevitably have to 
face some competition from our old bugbears, 
Germany and Japan, though one may hope 





its dimensions will continue to be under strict 
control. Itis rather a grim picture, is it not ? 

I cannot believe that the seriousness of the 
position is fully appreciated by the workers 
in industry. I appreciate the weariness 
which their great efforts during the war have 
left, but I hope they may realise that to-day, 
just as during the war, there is a vital need 
for high output and continued output. A 
strike to-day, no matter for what reason, 
may do irreparable harm, particularly when 
it comes in one of those industries upon which 
many industries depend. This is no time for 
either complacency or squabbles in any 
sphere of industry ; it is the time for hard 
work and hard thinking. 

“But although the export problem is a 
serious one, I do not view it in any spirit of 
despondency. I realise its solution must 
largely depend upon the world as a whole 
being prosperous—upon the development of 
backward countries, and, above all, upon a 
spirit of give-and-take amongst nations— 
and in this spirit we all wish success to the 
International Trade Conference whenever it 
may be held. Apart, however, from this, I 
take the view that although our sacrifices 
during the war have been immense and 
though our finances have been somewhat 
strained, we still have our vital assets intact. 
In our management, in our workpeople, 
in our research departments, we have skill 
unrivalled in the world; we have demon- 
strated that during the war. We have a 
reputation for a high-quality product and 
business integrity. We have a knowledge of 
export markets, of banking, shipping and 
insurance, skill in salesmanship and the 
confidence of our customers that they will 
get a straight deal. These are intangible 
assets, but I venture to suggest their value 
is incalculably high. The problem is how to 
make use of these assets with the greatest 
effect in our export markets ; in other words, 
how to attain the highest efficiency in pro- 
duction and distribution. These are the 
problems before us at this Conference, and 
you will be hearing a number of speakers well 
versed on these subjects. 

In conclusion, may I say this? It is my 
profound and unalterable belief that only 
private enterprise—or, rather, the enterprise 
of the individual—can make a success of 
export business. We can look to the Board 
of Trade and to the Federation of British 
Industries for guidance, for assistance and 
general market intelligence. But it is we 
individuals who must do the job; it is we 
who must assess the chances and the risks 
against the possible gains ; it is we who alone 
ean pit our sales and technical experience 
against those of our competitors. e indi- 
viduals must do it. Let us therefore get rid 
of all our wartime inhibitions and prohibi- 
tions ; let us get out of the habit of waiting 
for the Government, the F.B I. or some trade 
association to make a move. Let us realise the 
future of our export business lies in our own 
hands, and go out wholeheartedly todo the job. 

(To be continued) 








EDINBURGH (WAVERLEY) PLAT¥YORM NuMBERS.— 
The London and North-Eastern Railway announces 
that the two platforms at Waverley Station, Edin- 
burgh, hitherto known as ‘‘ Suburban ”’ platforms, 
have been redesignated Nos, 20 and 21 respectively. 
Originally these platforms were used eailtiaivdly 
for trains on the Edinburgh suburban line, but as 
time went on they gradually came to be employed 
more and more for main line services, and it was 
felt that the position would be simpified for the 
public, especially in the case of travellers who are 
strangers to the station, by discarding the term 
“Suburban ” and allocating numbers to the plat- 
forms in question. With this alteration all the 
platforms at Edinburgh (Waverley) are now 
numbered. 
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United States Liner “*‘ America ”’ 





CONSIDERABLE interest was shown in the 
visit to Southampton last week on her maiden 
voyage of the ‘‘ America,” the flagship of the 
United States Lines and the largest liner yet 
built in the United States. The ship was 
launched just before the war from the yard of 
the Newport-News Shipbuilding and Drydock 
Company, and was named the ‘“ America” 
by Mrs. Roosevelt. In 1941 she was converted 
into @ troop carrier and was renamed the U.S8.8. 
‘West Point.” In that capacity she took an 
active part in the Allied war effort. She has 
now been reconditioned throughout at a cost of 
about £2,000,000, and is equipped to carry 
three classes of passengers—first, cabin and 
tourist—totalling 1050 persons. She has an 
overall length of 723ft, a length between per- 
pendiculars of 660ft 63in, a maximum beam 
of 93ft 3in and a loaded draught of 32ft 6in, 
her gross tonnage is 26,454 and her fully loaded 
displacement 35,440 tons. She is designed for 
a normal service speed of 20 knots and a 
reserve speed of 23 knots. She carries a crew 
of 678 officers and men and is under the com- 
mand of Commodore Manning. Her propelling 
machinery comprises @ twin-screw arrange- 
ment of triple-expansion geared turbines, 
taking steam from high-duty water-tube 
boilers. The designed output of the machinery 
is 34,000 s,h.p. at a propeller speed of 128 
r.p.m, Eight of the ten decks are given over 
to passenger accommodation, with excellent 
state rooms and cabins. There are in all 
twenty-three public rooms, which are beauti- 
fully decorated and are provided with air- 
conditioning. That the hull is well suited to 
the machinery was shown by the fact that 
during her voyage from New York she made an 
average speed more than equal to her reserve 
speed of 23 knots. 





The Industrial Welfare Society 


In the course of his chairman’s address at 
the annual general meeting of the Industrial 
Welfare Society, held in London on Tuesday, 
November 26th, Lord Trent dealt with the 
attitude of mind which, he said, had been 
revealed by recent industrial disputes and 
strikes. Lord Trent went on to say that in his 
opinion we had. reached a very uncomfortable 
position. Undiseiplined workers or in some 
cases their irresponsible leaders had discovered 
that it was within their power to apply pressure 
to the community by withholding their labour. 
The attitude of these irresponsible agitators 
was, Lord Trent remarked, in very marked 
contrast with the record of the trade unions 
before and especially during the war, which, 
he held, had fulfilled the duties of leadership 
with skill and understanding, with, he sug- 
gested, a fitting sense of responsibility to the 
community. With regard to a possible remedy, 
Lord Trent suggested that the ultimate remedy 
for the present dangerous tendencies would 
appear to be an intensive system of education, 
which, he thought, would have to be under- 
taken alike by the employers and the trade 
unions. If the workers were unable to recog- 
nise that the price they must pay for security 
was service to the community, then our indus- 
trial system, along with the civilisation which 
was based upon it, could not hope to compete 
with the more ruthless systems in the world 
to-day, which, he suggested, would not hesitate 
to employ slave labour in the sacred name of 
the common good 











Coast Erosion.—Questions were asked recently 
in the House of Commons concerning the Govern- 
ment’s policy for dealing with coast erosion, particu- 
larly in those areas where local authorities had been 
unable to carry out normal defence measures 
because of occupation by military authorities. The 
Prime Minister, who replied, said that a careful 
investigation of the whole problem was being made, 
and that an engineer’s report was now under 
examination. 


2500 H.P. Gas 






Turbine-Electric 


Locomotive 


S recorded in our issue of November Ist, 

the Great Western Railway Company has 
placed an order with British Brown-Boveri, 
Ltd., 75, Victoria Street, S.W.1, for a 2500 h.p. 
90 m.p.h., gas turbine-electric locomotive. The 
locomotive is being designed and constructed 
by Brown-Boveri and Co., Ltd., Baden, 
Switzerland, 

A similar, but somewhat smaller-capacity 
locomotive, illustrated below, was built by the 
same firm some five years ago for the Swiss 
Federal Railways. This technical achievement 
aroused considerable interest all over the world, 
as it was the first time this new form of engine 
was adopted for traction work. It is the only 
locomotive of its kind in regular service. 

The principal details of the G.W.R. loco- 
motive are as given in the table below, from 
which it will be seen that a tractive effort of 
33,000 lb will be available at starting, falling to 
13,000 lb at 60 m.p.h. and 8800,]b at 90:m.p.h. 





to a maximum of about 1100 deg. Fah. 
before the turbine. The mixture of air and 
products of combustion is expanded through 
the turbine and useful work produced. The 
turbine exhaust gases escape to the atmosphere 
through the roof of the locomotive after passing 
through the heat exchanger. In the heat 
exchanger @ portion of the heat in the exhaust 
gases is transferred to the air being delivered 
to the combustion chamber, the temperature 
vty air being thus raised to about 500 deg. 
F 

At full load the turbine develops about 
10,300 h.p., the compressor absorbs about 
7800 h.p. and the difference of 2500 is trans- 
mitted to the generator set through a reduction 
gear. 
The function of the electrical equipment is to 
convert the available mechanical energy pro- 
duced by the gas turbine unit into electrical 





energy and to transmit this energy to the 





GAS TURBINE-ELECTRIC LOCOMOTIVE IN SERVICE IN SWITZERLAND 


The mechanical energy produced by the tur- 
bine is to be transmitted electrically to the 
locomotive driving axles. 

The gas turbine unit consists essentially of 
an axial-flow compressor, a heat exchanger, 
combustion chamber and a turbine. The 
compressor is driven by the turbine and the 


Particulars of Gas Turbine Locomotive 
Continuous net output of 
the gas turbine unit 
Tractive effort at the wheel 
rim : 
At starting 
Continuously... 


2500 h.p. 


33,000 Ib from 0-20 m.p.h. 


13,000 lb at 60 m.p.h. and 
8800 lb at 90-m.p.h. 


Maximum econtinuousspeed 90.m.p.h. 
Weight in running order ... About 113 tons 
Weight for braking ... About 113 tons 


Adhesive weight About. 75 tons 
Length overall ... 65ft 6in 
Vuel... ... ... .. ... Furapeee fuel oil 


Trailing weight pemepending to a tractive effort of 
13,000 lb at 60 m.p.h. is about 850 tons, we one 
weight of 1200 tons can be hauled at speeds up to 
40 miles continuously and 50 miles intermittently, 

The locomotive will carry sufficient. fuel for 260 | wits 
and will be suitable for non-stop runs from Paddington 
to Plymouth. 


air, which is compressed to about 451b per 
square inch gauge in the compressor, is fed to 
the combustion chamber through the heat 
exchanger. In the combustion chamber the 
fuel oil is consumed with only a portion of the 
air, the remaining air (a much greater portion) 
by-passing the actual combustion chamber 
and mixing with the products of combustion in 





order to reduce the combustion temperature 








driving axles by means of electric motors. 

The locomotive is carried on two six-wheel 
bogies, the outer axles of each bogie being 
driven by. series wound d.c. motors completely 


a| suspended to reduce the unsprung weight to a 


minimum. Driving cabs give unobstructed 
look-out at each end, as the locomotive 
is equally suitable for running in either 
direction without turning. One-man control 
is provided, as well as standard G.W.R. safety 
arrangements for co-ordination with line signals. 

Compared with a highly efficient express 
steam locomotive, such as is at present being 
used on the Great Western line, the fuel con- 
sumption of the gas turbine-electric locomotive 
is expected to be less than half for equal 
work done. 


. 








Toxgen Imports rrom HoLitanp.—As previously 
announced by the Board of Trade, arrangements 
have already been made for a small flow of imports 
of certain goods to be known as token imports to 
come into this country from Canada, the United 
States of ce ea Belgium, Switzerland, France, 
Denmark and Sweden. ments have now 
been completed for extending these arrangements 
to Holland. Token imports of the goods included 
in the scheme will accordingly be admitted from 
Holland at the same yearly rate of 20 per cent 
by value of Dutch pre-war trade with the United 
Kingdom in the goods in question. Applications 
for licences to import the listed goods from Holland 
will be considered only when accompanied by a 
copy of the Dutch manufacturer’s export licence, 
endorsed by the Dutch Central Import and Export 
Service, with a certificate that the goods to be 
sent come within the token import quota. 
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Coaches for the S.A.R. Royal Train 





HE construction of eight new coaches 

for the royal train, which will be used 
for the forthcoming tour of Their Majesties 
and the Princesses through the Union of South 
Africa, has been practically completed by the 
Metropolitan-Cammell Carriage and “Wagon 
Company, Ltd. This train will consist of 





under the bolsters. An interesting point 
is the provision made to carry the generator 
gearbox on one bogie of each vehicle. A canti- 
lever is built out past the. headstock and sup- 
ports the gearbox, which is belt-driven from 
the axle pulley. The gearbox is coupled to the 
generator and an a.c. motor by means of a cardan 





FouR COMPLETED COACHES 


the eight new coaches and five others drawn 
from existing South African ‘‘ Blue Train” 
stock. Five of the new coaches are saloons 
of special design and three are sleeping cars, 
conforming to ‘‘ Blue Train” standards. Four 
additional coaches are also being supplied, of 
which two are being set apart for the use of 
the Prime Minister of South Africa. The 
coaches are built to the general requirements 
of Dr. M. M. Loubser, the Chief Mechanical 
Engineer of the South African Railways 
and Harbours Administration, under the general 
supervision of Mr. H. D. Ward Smith. The 
order for the new coaches was only placed 
in March last, and the fact that they are 
being delivered by the end of this year is an 
accomplishment of no mean order on the part 
of the builders, particularly in view of the 
difficult conditions now prevailing in industry. 
The photographs we reproduce opposite and 
on this page show some of the new coaches and 
give an impression of the internal lay-out and 
appearance. 

The saloons, which are of steel construction, 
with interior panelling of selected Empire 
timbers, are about 65ft long by 9ft 3in wide, 
their design providing for corridors giving free 
passage way from one end of the train to the 
other. Their bodies and underframes are 
constructed of steel sections and plates, riveted 
or welded together to give maximum strength. 
The exterior of the body sides presents 
clean, unbroken lines, due to the absence of 
mouldings and visible panel joints. In the 
centre portion of the roof structure is the 
main duct of the air conditioning system. 
The floors are of dovetailed, galvanised steel 
sheeting, to which is cemented a layer of 
slab cork, which in turn is covered by }in 
thick lino and carpet in the corridors and 
passenger compartments. 

The body sides are riveted to the under- 
frames, the combined structure being of suffi- 
cient strength to obviate the use of trussing 
and to provide maximum space between the 
bogies to carry air-conditioning equipment 
and water tanks. 

Each coach is carried on two four-wheeled 
bogies, constructed of rolled steel sections 
riveted together. These bogies have equal- 
ising beams with helical springs over 
the beams and quadruple elliptic springs 





propeller shaft. Roller bearing axle-boxes 
are fitted to the wheel journals. When the 
train is stationary, power can be supplied 
either through the medium of storage batteries 
or from an external source to the a.c. motor. 
The cars are fully air-conditioned ; 
irrespective of outside weather conditions, 
passengers within the train have a continuous 
supply of filtered air at any desired tempera- 
ture. All of the windows are permanently 
sealed to exclude draughts, dust and noise. 
The air-conditioning equipment has been sup- 
plied by J. Stone and Co., Ltd., and the 
power for this and other purposes is provided 
by the generator driven from the coach axle. 
Air is admitted through grilles in the coach 






dust. It is then cooled or warmed as required, 
and distributed through ducts arranged in the 
ceiling, passing into the coach through diffuser 
panels of the “‘ Multivent” type. These panels 
have over 2000 ventilation openings per square 
foot and ensure even distribution over the 
whole coach. Care has been taken in the lay- 
out of the equipment as a whole to ensure 
that a correct balance of pressure and an 
adequate supply of fresh air to all parts of a 
coach is maintained without creating draughts. 

Fluorescent lighting has been installed 
throughout the train and all fittings incorporate 
tubes 2ft long, supplied by the General Electric 
Company, Ltd. The scheme has been designed 
and laid out to give an evenly distributed and 
almost shadowless illumination throughout 
the train. 

An automatic telephone exchange on the 
train connects some sixty-nine points, and at 
the various stops on the route this exchange 
will be connected with the South African 
network in order that outside calls may be 
made via an operator accompanying the 
train. At such stops the telephones on the 
royal train will also be coupled to the tele- 
phones installed on the pilot train, enabling 
direct dialling between extensions on both 
trains. The telephone exchanges are manu- 
factured by Automgtic Telephone and Electric 
Company, Ltd., and comprise standard “‘ Strow- 
ger” equipment. A multi-way plug-in flexi- 
ble’ connector, specially designed to carry the 
circuits from coach to coach, is such that 
coaches can be taken off the train, turned 
around or marshalled in any sequence, as 
all circuits are multipled throughout all 
coaches. 

Both trains will have broadcast receiving 
equipment and announcing facilities for broad- 
casting announcements over more than sixty 
loudspeakers. In addition, the pilot train is 
to have a high-speed short-wave wireless trans- 
mitter and keying equipment, together with a 
short-wave receiver for the transmission of 
Press reports of the tour and for general 
communication purposes, both while in motion 
and stationary.. This radio equipment has 
been built by Marconi’s Wireless Telegraph 
Company, Ltd., and the latest form of radio- 
telephony—the new frequency modulated 
V.H.F. equipment developed by the G.E.C.— 
will be installed in the royal train, as well as 
in the pilot train, which will travel about 
ten miles ahead of it. This equipment will 
permit the two trains to be in constant com- 
munication with each other and the pilot train 
to report back any difficulties or delays en- 





sides and is filtered to remove all dirt and 


countered en route. 








A Water Service 


ANY members and guests of the Associa- 

tion of Waterworks Officers attended a 
demonstration on Saturday, November 16th, 
of some interesting new equipment which is 
being made by the Freez-seal Equipment Com- 
pany, Ltd., of 245, Burlington Road, New 
Malden, Surrey. The demonstration was 
held by the courtesy of the Board of the Sutton 
District Water Company, at the Cheam Water 
Works. 

The water supply in industrial establish- 
ments and for domestic purposes is generally 
distributed by a series of local mains, from 
which smaller pipes lead to the points of con- 
sumption. When a leak or break occurs in 
one of these smaller sections, or a valve or other 
fitting in the section becomes defective, its 
repair generally necessitates the closing down 
of a section of main, and the consequent 
stopping of supplies to all other consumers 
fed from that main. This complete withdrawal 
of water supplies from an area, or a section 
of a factory, has for long been an inconvenient 
and expensive undertaking, particularly in 
industrial establishments where process work 








Pipe Repair Unit 





laundries, hospitals, hotels, &c., are affected 
For this reason the “Freez-seal’’ equipment 
has been developed to permit damaged water 
pipes to be rapidly and completely sealed off 
from the main supply at a point between the 
water main and the break, whilst repairs are 
carried out. .The seal is effected by the forma- 
tion of a plug of ice by freezing the water in 
the pipe. 

The equipment, which may be seen in the 
photograph we reproduce in Fig. 1, is light, 
portable and incorporates its own power unit 
to permit its use on remote sites. Its handling 
does not call for any particular skill, and it 
can be easily operated by a plumber or pipe 
fitter after a relatively short period of training. 
For factories and other establishments where 
electricity is available, equipment powered by 
a small motor is being produced. 

The power unit illustrated comprises a one- 
horsepower petrol engine, which drives a small 
compressor for the freezing medium, methyl- 
chloride. The methyl-chloride is liquefied by 
compression and forced through a pair of 
flexible twin bore metallic hoses into the 





is in progress, or in districts where factories, 





expansion chambers of a pipe-freezing attach- 
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ment shown in Fig. 2. From the expansion 
chambers the gas returns through the flexible 
hoses to the compressor on the power unit, 
when it is returned to the condenser for re- 
liquefaction and circulation. The hinged 
pipe-freezing tool has two expansion chambers, 
which are designed to close round and firmly 
grip on the pipe when its handles are forced 
apart. 

It is supplied with a number of split copper 











at the bottom of a long handle provided with 
a convenient grip. Once the pipe has been 
located on the anvil by feel, the moving jaw is 
screwed down to squeeze the walls of the pipe 
together and stop the flow of water. When the 
water has ceased flowing the closing tool may 
be removed (if desired) and the pit baled out. 
Just above the closure the controlled drip tool 
is applied to the pipe. This tool, as is indicated 
in Fig. 3, is actually a clamp, the upper moving 

















FIG. 1—FREEZING POWER UNIT 


bushes to accommodate various sizes of pipes 
up to lin bore and 1}in outside diameter. 
Once set in position over a pipe the two sections 
of the tool are locked together by hinged hook- 
clips on either side. 

When repairing lead or copper pipes, two 
ancillary tools are used with the equipment, a 
pipe-closing tool and a controlled drip tool. 
When steel or iron pipes are being repaired 
only a controlled drip tool is used. The func- 
tions of these tools will be appreciated in the 


FiG. 2—PIPE FREEZING TOOL 


following description of the repair of a typical 
underground lead water supply pipe. 

When the point of the break in a lead pipe 
has been ascertained, a pit is dug round the 
area of the leak and naturally the hole at once 
starts to fill with water. The closing tool is 
then used on the main or supply side of the 
pipe to effect a seal by compressing the lead 
adjacent to the burst. This tool comprises a 


moving jaw which serews down on to an anvil 





jaw of which has projecting from it a wedge 
which pierces the pipe as the jaw is screwed 
down. This wedge is drilled and the holes 
in it communicate with an outlet valve at the 
end of the arm. The water under pressure in 
the pipe is allowed to drip at a controlled rate 
from the valve. The drip serves two pur- 
poses, as will be seen later. 

The freezing tool is then clamped on the 
pipe upstream of the working area and the 











FIG. 3—CONTROLLED DRIP TOOL 

circulation of the freezing medium started. 
Freezing of the water in the pipe begins 
on the walls, and the small quantity 
of water passing through the drip tool con- 
trols the build-up of ice towards the centre, 
producing an ice-plug with a hollow centre of 
a gradually diminishing bore. At the point 
of actual closure, the final flow is of the nature 





of a capillary thread and when this changes 









to ice the relatively thick walls of the hollow 
ice-plug already formed safely resist the final 
expansion and eliminate any damage to the 
surrounding pipe walls. Directly the drip 
has ceased, indicating the final sealing of the 
ice-plug, work can begin on the repair of the 
pipe. The defective length, including the parts 
where the closing tool and drip tool have been 
applied, can be cut out and a sound piece of 
pipe wiped in. This whole process of sealing. 
off the pipe by the ice-plug is effected in a 
matter of minutes, as we were able to witness 
during the demonstration at Cheam. 

When steel pipes are involved, the pipe. 
closing tool is not used, but a sleeve containing 
a small drip valve and a split rubber bush is 
clamped directly on to the point of the burst. 

This equipment is also very useful in locating 
the point of leakage in long runs of pipes laid 
beneath concrete or in well-drained subsoil 
or under similar conditions where there is no 
surface indication of leakage, and complet 
excavation would involve considerable expense. 
In such a case the outlet end of the pipe is 
closed and a drip is obtained by cracking open 
a tap or valve at or near the end of the pipe. 
A series of small holes sufficient only to accom- 
modate the freezing tool are then dug at inter- 
vals along the pipe length, commencing at the 
point of mid-length. The freezing tool is 
then applied and if the leakage is downstream 
of the mid-point, the flow of water, as indicated 
by the drip, will continue, but if the leakage 
is upstream of the mid-point the pipe will be 
frozen and the drip will cease. The pipe is 
not damaged by the application of the freezing 
tool and cutting of the pipe is avoided. By 
progressive freezing at points along the pipe- 
line, each time halving the length, the section 
containing the leakage is quickly located. 

We were informed that the makers are now 
developing this equipment for use in con- 
nection with larger pipes of the mains type, 
and particularly for work involved in the repair 
or replacement of hydrants, and that trials 
with prototypes have already proved that the 
system can be adapted successfully. 








The Social Implications of 
Atomic Energy 


A RECENT report from New York states that 
Professor Albert Einstein and other scientists 
are appealing for £250,000 in public subscrip- 
tions to be devoted to educating the com- 
munity’ in the social implications of atomic 
energy and the steps necessary to avoid the 
destruction of civilisation. 

The appeal sets out various facts which, it is 
claimed, are accepted by all scientists. They 
are :—Atomic bombs can now be made cheaply 
and in large number; there is no military 
defence against the atomic bomb and none can 
be expected; other nations can rediscover 
American secret processes by themselves ; pre- 
paredness against atontic warfare is futile, and, 
if attempted, will ruin the structure of the social 
order ; if war breaks out, atomic bombs will be 
used and will surely destroy civilisation ; there 
is no solution to this problem except the inter- 
national control of atomic energy and ultimately 
the elimination of war. 

The scientists responsible for this appeal 
state that their aim is to make this declaration 
thoroughly understood by the people. 








GERMAN PATENT SPECIFICATIONS.—Over 70,000 
German civil patent specifications, covering war- 
time developments in German industry and research, 
have been brought to Britain from the Berlin Patent 
Office and are open to inspection at the Patent Office 
Library, 25, Southampton Buildings, Chancery 
Lane, London, W.C.2. The specifications are in 
German. Name and subject indexes are available 
up to the end of 1942 and quarterly name indexes 
up to September, 1943. Subject searching after 
1942, however, may be faeilitated by reference to 
copies of the weekly classification list “‘ Patentblatt.” 
Photographic copies of any specification and draw- 





ing may be obtained at the rate of 6d. per page. 
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Cold Reduction Reversing 
Strip Mill 


A NEW 80in cold reduction reversing strip 
mill, illustrated in the accompanying engrav- 
ings, is now being run in by John Summers 
and Sons, Ltd., at its works at Shotton, Chester. 
The new mill is the first important unit to be 
installed since the war as part of the com- 
pany’s expansion programme, and it is expected 
that it will greatly assist in increasing the 
efficiency of production of wide, high-quality 
sheets, such as are demanded by motor manu- 
facturers and other users of wide sheets. 

A 4-high reversing unit, the mill is designed 
to cold-reduce hot rolled pickled strip up to a 
maximum width of 74in. It is equipped with 
tension reels fore and aft, and with a cone 
uncoilerand pinch roll feederon the entryside. A 
maximum coil weight of 10 tons can be handled. 

The mill proper is of heavy and rigid con- 
struction. Each housing, of cast steel, weighs 
approximately 75 tons. The two housings are 
accurately spaced and rigidly connected by 
a heavy cast steel separator at the top, whilst 
the complete mill housing is bolted down to 
heavy cast steel shoe plates carried on rein- 
forced concrete foundations. The working 
rolls are 204in diameter, of forged steel, rotat- 
ing in Timken bearings; back-up rolls are of 
alloy cast steel 53in diameter, with ‘‘ Morgoil ”’ 
bearings in heavy cast steel chocks. 

Pressure is maintained between the top work 
roll and the top back-up roll by hydraulic 
cylinders mounted in the lower work roll 
chocks, the rams of these cylinders thrusting 
against the upper work roll chocks. Pressure 
is maintained between the top back-up chocks 
and the mill screws by a similar arrangement 
of hydraulic cylinders and rams in the lower 
back-up chocks. 

The mill screws are 18in diameter, with 
screw-down gear operated by two 50 h.p. 
motors, which may be used independently or 
as one unit through the medium of a magnetic 
clutch coupling the two motor spindles together. 
The work rolls are driven through short univer- 
sal spindles and a pinion stand directly by a 
2500 h.p. 93-186 r.p.m. d.c. motor. 

Two collapsing reels are each driven by two 
500 h.p. 200-675 r.p.m. d.c. motors in tandem 
through a 3-86 to 1 reduction gear. Loads 
imposed by the strip tension on the reels are 
carried directly to the mill housing. All drives 
have been designed for minimum inertia. 

The mill motors are supplied with power 
from a motor-generator set comprising a 
3900 h.p. 500 r.p.m. synchronous motor, 
taking current at 6-6 kV, driving a 2200-kW 
600-V main generator and two-reel booster 
generators of 456 kW, + 338 V. The main 
mill control is on the ‘‘ Ward Leonard ”’ system. 
Preset and accurate control of strip tension 
is ensured by ‘‘ Metadyne ”’ control. 

Very comprehensive lubrication equipment 
has been provided. The pinion stand and the 
reel gear reduction units have independent 
oil circulating systems, each fitted with dupli- 
cate pumps. Should one of these pumps fail, 
a second pump is automatically brought into 
commission and this stand-by is again protected 
by an alarm system. The back-up roll bearings 
are supplied from the work’s main oil circu- 
lating system with protective alarms. All 
grease lubricated points are served by a 
** Farval ” automatic system. 

All rectilinear motions on the complete 
mill are actuated through the medium 
of hydraulic or compressed air cylinders. 
Hydraulic power is supplied at 750 1b per square 
inch from a self-contained pumping and -accu- 
mulator set in the cellar of the mill. Operating 
control of the mill is from two desks, either of 
which can be selected by the operator. 

We are informed that coils will be rolled 
usually in three passes, although five passes 
may be necessary on the lighter finished gauges. 
The speed range of the mill is 500—1000ft per 
minute. 

The mechanical parts of the mill were made 
by Davy and United Engineering Company, 
Ltd., and the main electrical gear by ‘Metro- 
politan-Vickers Electrical Company, Ltd. 
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ATOMIC ENERGY CONTROL 


THE control of atomic energy, whether 
in its engineering or its political aspect, is 
going to be no easy matter. The problem 
is made the more complex in that these two 
aspects are so inseparably mixed and there 
is at present no visible means of ‘‘ unscramb- 
ling the omelette.” If it is difficult for Gov- 
ernments to legislate in advance of already 
formed public opinion, it is harder still 
where so much of the fundamental informa- 
tion.on which that opinion must be based 
is still either undisclosed or hard to appre- 
hend. The lack of full disclosure is inevit- 
able: it would be no satisfactory way to 
safeguard the world against, let us say, 
arson, to start by broadcasting details 
of the many ways of making effective 
incendiary materials. 

Public opinion has therefore to form, 
itself as best it may on such infor- 
mation as it has been found permissible 
to publish. So far as volume goes, 
a good deal has certainly been published, 


particularly in America. One of the more 
useful sources is without doubt the excellent 
monthly bulletin of the Atomic Scientists 
of Chicago ; another is the volume of infor- 
mation issued by the Yale Study Group 
under the title ‘‘ The Absolute Weapon.” The 
most recent effort to ensure that the American 
public at least shall be fully informed is 
seen in the appeal recently issued by Professor 
Einstein and a group of other scientists 
for a sum of £250,000, to be used to educate 
the community in the social implications of 
atomic energy and as to what must be done to 
avoid its threat to civilisation. This threat 
arises from the relative cheapness of this 
form of mass destruction and the absence 
of any adequate means of defence. Far 
less has been done on these lines in 
this country, but there has lately been formed 
by the Royal Institute of International 
Affairs, an Atomic Energy Study Gioup 
under the chairmanship of Sir Henry Dale, 
past-President of the Royal Society, which 


1| will, no doubt, help to form public opinion 


in this country on the problem of control 
as seen from the international standpoint. 
On the purely technical side, the proposals 
of the Lilienthal group of consultants, since 
incorporated in the Baruch plan, indicated 
that the matter was capable of solution in 
a comprehensive way. What is lacking is 
its acceptance by all of the ‘‘ Big Five ” and 
whether that will come remains to be seen, 
though at the moment the prospect seems 
unhappily remote. On the other hand, there 
are indications that there may be some 
moderation in the point of view of the all- 
powerful rulers in Moscow’s Kremlin. Pro- 


name | fessor Hinstein has already declared himself in 
"| favour of a “‘ World Government ” 


as the 
one complete solution, but as this is likely 
to arrive but slowly, there is much to be 
said for seeing first what can be done in 
a@ more restricted field. It has been held, 
ard with some reason, that a first step was 
taken at Nuremberg, where the Judges 
sentenced not erring Governments but their 
individual citizens; no defence thet their 
citizens acted under the directions of their 
own Government was admitted. That 
afforded an important precedent for future 
action on the lines of international control. 

Useful guidance concerning the neces- 
sary technical basis for building up 
control has recently been given by the 
Scientific and Technical Committee of the 
United Nations Atomic Energy Commission, 
sitting in New York. Their report is dated 
as lately as September 27th last, so that it 
may be regarded as an up-to-date statement 
of the problem of control in the lignt of all 
that has been disclosed so far of the basic 
processes involved; moreover, it was a 
unanimous finding by all the members of 
the Committee, including the Soviet delegate. 
The main question that was put to the 
Committee was whether or not effective 
control was technically possible and, if 
it was, by what methods it could be achieved. 
Given direct and authoritative answers to 
these two questions, it was hoped no doubt 
that it would then be possible for those 
concerned with the political side of the sub- 
ject to do their part without a continuing 
doubt as to the soundness of the foundations 
on which they were endeavouring to build. 
In their resulting report the Committee 





think it wise, in common fairness to them- 


selves, to warn readers that the existing 
body of published information may be 
incomplete in that major discoveries, as 
distinct froni technological developments, 
may have been made somewhere in the world 
but have not yet been disclosed, and that 
such discoveries—or any others yet to be 
made—may well affect to a significant degree 
some aspects of thé problem of control which 
they have had under study. Nevertheless, 
they hold that there do exist good scientific 
reasons for anticipating that discoveries 
likely to invalidate the conclusions they 
have drawn are improbable; and_ the 


conclusion is reached that on the basis of 


the scientific knowledge available there is no 
good reason for supposing that an effective 
method of control of atomic energy could 
not be devised which would be found to be 
technically feasible; though how far such 
control would be politically attainable was 
beyond their terms of reference. 

So far so good, and if only this residual 
political problem could be solved, which ia 
the present condition of the world cannot be 
easy, the path would be cleared for the 
“beneficent ” qualities of atomic energy 
to be so organised as to be made available to 
all. Even when that happy state is reached, 
there will, it is true, remain some nice tech- 
nical problems to resolve on the engineering 
side, but they should not be insuperable. 
As the Committee points out, one of the big 
questions is whether enough suitable atomic 
fuel can be produced in the operation of a 
power reactor (or power pile) to replace the 
original supply of nuclear fuel as fast as 
it is consumed ; if not, the world supply of 
nuclear fuels may, they point out, be limited 
to little more than the amount of the 235 
uranium isotope found in natural deposits : 
if, on the other hand, the regeneration of 
nuclear fuels in the reactor can be caused to 
replace the original materials, more than a 
hundred times as much of the supply of 
naturally occurring material can be used. 
It may prove that the political question of 
security will have to determine the choice 
between these alternative technical processes, 
and if that proves to be so the political and 
technical aspects of the problem will be more 
mixed up than ever. By and large, it cer- 
tainly does seem that our generation has 
before it as complex a problem as could well 
be devised; whilst in view of the gravity 
of the many issues involved, the attack upon 
it cannot be undertaken too soon or with 
too much assiduity. The dilemma is thus 
set out by the Committee: raw materials 
are readily available, on the basis of the pre- 
war output of uranium, for the production 
of somewhere between “‘ 70 to 3500 bombs a 
year,” or, alternatively, for the generation 
of electric power at a rate of not less than 
2,000,000 kW, or “ possibly many times ”’ 
as much. It will be an uncomfortable world 
that makes the wrong choice between these 
two, or which tries to do both things at the 
same time. 


Southern Railway Scheme 
THaT the Southern Railway’s announce- 
ment of extensive electrification and diesel 
operation, made on November Ist, was, 
and could be, little more than a gesture in 
the face of threatened nationalisation, in 
no way detracts from the technical interest 





of the scheme, even though many of the 
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details cannot have been fully worked out. 
It includes the first large-scale application of 
diesel line locomotives ever to be announced 
by @ British railway, and is a sure pointer 
that even in the eyes of the group railways 
diesel traction—after 35 years—has passed 
from the “experimental” stage. Despite 
its magnitude, the scheme, which might 
easily be adopted by any national transport 
body, is more interesting from the traffic 
than the mechanical engineering aspect, 
and emphasises the extraordinary complexity 
of motive power requirements and types in a 
corner of England usually thought to be 
almost all-electric. In fact, it is only this 
complexity that warrants the use of diesel 
locomotives at all in the area. 

The proposed electrification of another 
284 route miles and the construction of 150 
electric and 200 diesel locomotives will 
clear the steam locomotive off the lines 
east of Portsmouth only if resort is made to 
double-heading with diesel locomotives. The 
Tonbridge-Redhill-Guildford and Ash-Wok- 
ingham routes are not scheduled for electri- 
fication, and certainly the proposed diesel 
locomotives of 400 to 600 b.h.p. could not 
work many of the freight and passenger 
trains on those lines except by coupling in 
multiple unit. Much of the traffic is of a 
through nature, going to or coming from the 
Great Western, and at certain seasons is 
very heavy. Apart from the workings over 
this route, one would have thought that the 
traffic over those lines east of Portsmouth 
not scheduled for electrification could have 
been handled more efficaciously by passenger 
railcars and powerful diesel-engined freight 
vans rather than by diesel locomotives, a 
practice that would be a natural extension of 
multiple-unit traction. Probably no one 
has yet built solely for line service a tho- 
roughly successful diesel-electric locomotive 
within the 400-600 b.h.p. range. Even the 
best performers have far more electrical 
equipment than is warranted in sizes not 


above the useful limits of other transmission | 


types. The preference of the Southern for 
electric transmission, however, is perfectly 
natural on all counts ; but it is to be hoped 
that the vast experience with multiple- 
unit controls will result in a simplified form 
of diesel-electric locomotive. One would 
think that where expense of the magnitude 
of £15,000,000 was in contemplation, a 
leading object would be the elimination of 
steam traction not merely in the area 
scheduled, but from the London area of the 
Southern Railway altogether. That it is 
not lends credence to the view that various 
proposals were accelerated in order that a 
gesture might steal some of the nationalisa- 
tion thunder. Yet the disadvantages of not 
electrifying the steam lines named above, 
and the Western main line from Woking to 
Basingstoke at least, are sufficiently serious 
to mar the completeness and maturity of the 
present proposals. The remedy will have 
to be applied eventually—and sooner rather 
than later. 

The real mechanical engineering interest 
of the scheme lies in the proposal to use 
diesel-electric engines for the Western area. 
The chosen power output is said to be 
1600 h.p. But it is difficult to understand 
what prompted that choice if one thinks 
only of the Southern main lines on the hither 
side of Basingstoke, for the corresponding 


maximum rail output of about 1200 h.p. 
does not leave much margin if 16-car summer 
trains are to be hauled to accelerated sche- 
dules over the Salisbury-Exeter line, or 
from Eastleigh up through Micheldever ; 
and two such engines coupled in multiple-unit 
would hardly be economic. But asingle-unit 
locomotive powered by, say, one of the 
Sulzer type of twin-bank 2200 b.h.p. engines, 
would be excellent, and more in line with 
what are believed to be the ideas of Southern 
Railway engineers themselves. The fact that 
further north a dozen 1600 b.h.p. main- 
line diesel-electric locomotives are being built 
for export may have had something to do with 
the matter, particularly as the L.M.S.R., 
we believe, is to try out one of these machines 
on the Western Section before it is shipped 
to Egypt. Indeed, the profile has deliber- 
ately been kept within the British loading 
gauge for that purpose. Such proposals, 
in conjunction with the new and novel 
Bulleid steam locomotives under construc- 
tion, give a good indication that a new era 
in British motive power is being ushered in. 
We hope the coincidence will never be claimed 
as one of the benefits of nationalisation. 








Obituary 
JOHN DUNCAN WATSON 
CIVIL engineers, not only in our own 
country, but in all parts of the world, will 


learn with deep regret of the death on Satur- 
day, November 23rd, at his home “ Bella 








JOHN DUNCAN WATSON 


Vista,’ South Road, Northfield, Birmingham, 
of Mr. John Duncan Watson, late engineer 
to the Birmingham Tame and Rea Drainage 
Board, senior partner in the firm of J. D. 
and D. M. Watson, consulting engineers, of 
18, Queen Anne’s Gate, Westminster, and 
Past-President of the Institution of Civil 
Engineers. Mr. Watson died at the age of 
eighty-six after a brief illness. Only a few 
days before his illness, he was active and 
bright, and although left lame, he had fully 
recovered from the road accident which befell 
him about fifteen months ago. 

John Duncan Watson was the son of the 
late Mr. D. M. Watson, of Lincoln, and he 
was born at Dundee on March 7th, 1860, and 








received his early education and scientific 














training at the High School, Dundee. On 
leaving school he served his pupilage as a 
civil engineer with Mr. James Watson, 
M. Inst. C.E., who at that time was water- 
works engineer to the City of Bradford, and 
was also responsible for the carrying out of 
large extensions to the Dundee waterworks. 

Following the completion of his pupilage, 
Mr. Watson continued with Mr. James 
Watson for a further two years as an assist- 
ant, still working on the waterworks exten- 
sion scheme. 

In 1884 he was appointed burgh surveyor 
to the Town Council of Arbroath. During 
his six years of office he was responsible for 
important additions to the Arbroath water- 
works, which included the sinking of a deep 
well and the construction of a new water 
tower, along with new pumping engines and 
boiler plant. He was also the designer of 
new street plans and improvements, with 
sewers and water mains. 

In 1890 Mr. Watson was appointed county 
engineer to the county of Aberdeen, a post 
which he filled for nine years. He designed 
and constructed water and drainage schemes 
for several towns in Aberdeenshire, and built 
two county bridges and two _ isolation 
hospitals. From 1894 to 1898 he acted as 
a temporary inspecting engineer for the 
Local Government Board of Scotland. 

In 1899 he came to Birmingham to take 
up the position of engineer to the Birmingham 
Tame and Rea District Drainage Board, 
which at that time was a co-ordination of 
eight local authorities, of which Birmingham 
was the predominant partner. This work 
enabled Mr. Watson to begin and follow up 
what became one of his principal life interests, 
the scientific study of sewage purification. 
At Birmingham he was responsible for the 
design and construction of new sewage dis- 
posal works, including a sludge-removal 
plant. With the building of this new plant 
began a great pioneer work in the develop- 
ment of sewage purification, for in that 
scheme was included one of the first large 
percolating filter plants in the world. Along- 
side this work Mr. Watson also found time 
to busy himself with the treatment and 
purification of large quantities of storm 
water. He also developed the process of 
sludge digestion, which in due course led to 
the utilisation of sludge or methane gas for 
power production in gas engines. Another 
development for which Mr. Watson was 
responsible was the preliminary flocculation 
of tank effluent prior to its distribution to the 
filter beds. 

A full account of the earlier part of Mr. 
Watson’s work at Birmingham is given in 
his paper read before the Institution of Civil 
Engineers on May 8th, 1910, entitled “ Bir- 
mingham Sewage Disposal Works.” 

The same subject, namely, the purification 
of sewage, was more fully dealt with in his 
Presidential Address to the Institution of 
Civil Engineers in 1935. In that Address he 
also advocated centralised effort and research 
on sewage disposal problems. 

On retiring from the post of engineer to 
the Birmingham Tame and Rea District 
Drainage Board about 1923, Mr. Watson 
joined his son, Mr. David Mowat Watson, 
who was already in private practice, as a 
consulting engineer specialising in water 
supply, sewerage and sewage disposal, and 
the firm of J. D. and D. M. Watson was 
formed in Birmingham. In 1931 the firm 
moved to London and took up its first offices 
at 3, Old Queen Street, Westminster, which 
it occupied until about three months ago, 
when a move was made to 18, Queen Anne’s 
Gate. 








Among the works carried out by the firm 
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in the last twenty-three years have been 
many installations, not only for towns and 
cities in England and Scotland, but for 
various towns overseas, in the United States, 
Canada, India, South Africa, the Straits 
Settlements, Iran and Palestine. Some of 
these installations have been described in 
our pages. Our readers will perhaps recall 
best the works carried out by the firm for the 
Middlesex County Council, with the large 
sewage purification plant at Mogden. 

Mr. Watson was a member of the Insti- 
tution of Civil Engineers and during his 
presidency in 1935 he looked back on fifty 
years of membership. He was a Vice- 
President of the Royal Sanitary Institute 
and an Honorary Fellow and Past-President 
of the Institution of Sanitary Engineers. A 
valued member of the Association of Consult- 
ing Engineers, he was a Past-Chairman of 
that Association; he was also a Past-President 
of the Association of Sewage Works Managers, 
later the Institute of Sewage Purification. 
By his outstanding work, John Duncan 
Watson gained a world-wide reputation in 
all branches of sewage purification. 

Many of our readers will remember him for 
his kindly and genial nature, his sincere 
interest in and the help he always extended 
to many of the younger men in his profession. 





CHARLES W. BRIDGEN 


Ir is with deep regret that we have to 
record the death at his home in Withington, 
Manchester, on Monday, November 18th, of 
Mr. Charles W. Bridgen, a director of 
Ferranti, Ltd., of Hollinwood, Lancashire, at 
the early age of fifty-one. He joined the 
Ferranti staff in 1913, after some previous 
electrical manufacturing experience with the 
firms of Everett Edgcumbe, Ltd., and the 
Electrical Apparatus Company, Ltd. 

Up to the outbreak of the first world war 
in 1914 Mr. Bridgen was engaged mainly on 
experimental work. He served in the Army 
in France and Flanders from 1914 to 1918 and 
returned to Ferranti’s to take up a position 
in the transformer department. He was, 
however, a born salesman, and was soon 
transferred to the firm’s selling staff and 
became branch manager for Ferranti, Ltd., 
successively in Cardiff and Birmingham. 

In 1934 he returned to the head office in 
order to take up the position of sales manager, 
and in 1943 he was given a seat on the board 
of the company. During the recent war his 
military knowledge was of great value to the 
Home Guard, for which he worked inde- 
fatigably. He was second in command of 
the 49th Lancashire Battalion, and later of 
the 63rd Lancashire Battalion. He was a 
member of the Institution of Electrical Engi- 
neers and served on its Council from 1942 to 
1945. 

A man of exceptional personality and 
forthright manner, Mr. Bridgen had a talent 
for friendship, and his death will be mourned 
by an unusually wide circle of friends. For 
a few years he had suffered from a weak 
heart, but he refused to be put out of his 
stride, and carried on courageously to the 
end, remaining at work up to a few hours 
before his death—dying in harness, as he 
would have wished. 








SHIPBREAKING.—A written reply by the Minister 
of Transport states that in the twelve months ended 
October 31st, two vessels over 1000 gross registered 
tons were sold to shipbreakers in this country and 
four to Continental shipbreakers. During the 


present month three further sanctions have been 
granted in respect of ships over 1000 gross registered 


Letters to 


THE RAILWAY GAUGE 


Srr,—Mr. R. F. Clinton’s inquiry about the 
origin of the standard railway gauge in your 
issue of November 15th appears to be based 
upon an erroneous assumption. He assumes the 
existence of plate rails earlier than rails for 
flanged wheels, and makes deductions from this 
assumption, namely, that the plate rails were 
laid at 5ft from centre to centre of the sleepers, 
and that edge rails to the standard gauge were 
laid in a corresponding way. 

There are two major objections. The first is 
the great antiquity of the flanged wheel and 
edge rail, illustrated, for example, by Desagu- 
liers in 1734 and by Gabriel Jars in 1765 as a 
long-established practice, whereas the plate 
rail is known to have been invented by John 
Curr, not earlier than 1776 and first illustrated 
in Curr’s book “‘ The Coal Viewer ”’ in 1797. 

The second objection is that no known dimen- 
sions of tram plates laid on sleepers 5ft apart 
from centre to centre would produce an inside 
measurement of 4ft 8}in. The normal tram 
plate was 4in wide on the tread, and lin thick, 
which would leave an inside “ gauge” of 
4ft 6in. In practice, however, most tramroads 
(many of which have survived into recent 
times) had a gauge some inches smaller. 

The standard gauge arose almost certainly 
from the widespread use of Stephenson loco- 
motives. George Stephenson had his first rail- 
way experience on an edge railway—the 
Killingworth Colliery railway—which had been 
built in 1762 (before the days of tram plates) to 
the gauge of 4ft 8in. Stephenson built his first 
locomotive for that line, doubtless accepting 
the gauge without demur. Certainly he used it 
for the Hetton Colliery railway, the first he 
actually constructed, in 1822. It was adopted 
for the Stockton and Darlington Railway, for 
which Stephenson locomotives were to be used, 
and }in was added afterwards to facilitate free 
running. 

Widespread research into details of early 
Roman and other rutways (of which many 
traces may yet be found) has led me to the con- 
clusion that something approximating to 
4ft 9in to 5ft has been used by vehicles from 
the earliest known times. The probable deter- 
mining factor was the one unchangeable feature 
of early transport, namely, animal traction. 
The drawing power of the animal was roughly 
constant, and could be increased (apart from 
permanent way improvements) only by adding 
to the number of animal units. If the axle 
were much less than 5ft long, the load would 
not normally use the full capacity of the animal, 
whereas, if 5ft were much exceeded, it was 
necessary to increase the scantlings of the 
principal timbers of the wagon and thus raise 
the proportion of deadweight to total load. 
Very early railways in Great Britain and the 
plateways of the 1790-1810 period used a 
variety of gauges, normally ranging between 
4ft and 5ft. 

CHARLES E. LEE. 
London, November 18th. 





EMANCIPATION DAY 


Srr,—With reference to the article by Mr. E. 
H. Livesay in the November 15th issue of THE 
ENGINEER, I can confirm your editorial note at 
the foot of the third column on page 435. 

Included in the fifty-four entries for the 
historic run to Brighton on November 14th, 
1896, of which number thirty left the starting 





tons. 








the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





E.P.S. battery, entered and driven by Colonel 
Bersey, formerly of the Universal Electrical 
Carriage Syndicate, and later manager of the 
London Electric Cab Company. 

He left the official route before Streatham 
was reached, and made for Victoria Station 
where he had previously arranged for a special 
truck to be attached to a passenger train for 
conveyance of the landau to Brighton. 

Arriving in Brighton well in advance of the 
other competitors, he withdrew a short distance 
from the town and parked the vehicle on a quiet 
side road where arrivals could be readily 
observed, intending that the electric vehicle 
should be the first car to be welcomed by the 
waiting Brightonians. He, however, neglected 
one vital consideration. Previous rainfalls had 
been rather heavy, and the macadam roads of 
the time gave to all splashing wheels a thick 
coating of viscous mud. He was amazed at 
the sight of the first car, the vehicle and occu- 
pants being completely plastered with mud, 
and when the second car arrived in a similar 
condition he and his colleagues attempted to 
render their vehicle as travel-soiled as possible. 
Unfortunately for his purpose, the vehicle was 
parked in a rather dry spot on a hill, but with 
their hands and such tools as they had available 
they frescoed the vehicle, and when the supply 
of road metal in solution ran short they finished 
themselves and the car with a final top dressing 
from a nearby ploughed field. 

There was subsequently considerable hilarity 
among the competitors at the official reception 
when Colonel Bersey explained how he had 
reached Brighton, and the discomforture which 
the effort had cost, particularly during the final 
stages. 

I can vouch for this story, having heard it 
related with considerable gusto by Colonel 
Bersey. 

The records I possess show that in all eight 
electrical vehicles were entered, viz., Bersey 
landau, Bersey phxton and Bersey brougham, 
these three being fitted with E.P.S. batteries, 
also two Britannia victorias, two Britannia 
dogearts, and one Britannia bathchair. The 
Bersey landau was, however, the only electric 
vehicle present at the start and also, without 
reference to the mileage between, at the finish- 
ing post. 

J.B. 

Ilford, Essex, November 19th. 





REMUNERATION OF ENGINEERS 


Srr,—As a member of the Association of 
Scientific Workers may I be permitted to com- 
ment on one or two issues raised in recent 
correspondence in your columns on the question 
of the remuneration of engineers ? 

From this correspondence and that in other 
technical journals there is clear evidence of a 
widespread feeling amongst engineers that they 
must associate in order to decide the best ways 
of improving upon their existing standards of 
remuneration and conditions of service. Very 
few who are in touch with modern realities 
would agree with Mr. Haut’s contention that 
professional ability and perfection necessarily 
‘bring their own reward.” It is essential 
therefore to have an organisation, such as the 
A.Sc.W., catering for the economic needs of 
engineers in their different departments. 

At the moment, the A.Sc.W. has a growing 
membership, considerable negotiating experi- 
ence and many achievements to its credit. 





post, was an electric landau fitted with an 





Moreover, engineers predominate in its member- 
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ship of over 16,000 and of them some 50 per 
cent are also members of their respective pro- 
fessional institutions.’ As more engineers join 
its ranks and take an active part in its sectional 
engineering groupings, the easier it will be to 
gather the necessary economic data upon which 
satisfactory salary scales can be assessed and 
worked for. 

It may be.true, as Mr. Parker asserts, that 
some professional engineers are held back 
because of the fact of the Association’s link 
with the T.U.C. That they are so “ repelled ”’ 
is probably due to a misunderstanding of the 
authority of the T,U.C. and lack of knowledge 
and experience of the social strength and 
activities of modern trade unions. The decisions 
of the T.U.C, are not obligatory upon the con- 
stituent unions, and, in any case, are only 
arrived at after full discussion. On the other 
hand, the constituent unions, and their indi- 
vidual members, derive considerable benefit from 
the strength and experience of this co-ordinating 
body. 

Mr. Parker makes light of the efforts of the 
Association to “ secure the wider application of 
science.” Those who know of the efforts of 
the A.,Sc.W. to improve efficiency in the engi- 
neering industries during the war, of the con- 
ferences held on ‘Science in Peace” and 
‘“‘ Science and the Welfare of Mankind,”’ and of 
the part taken by the Association on the Parlia- 
mentary and Scientific Committee, and in a 
multitude of local activities, are unlikely to 
agree with this view. 

B. F. P. Bascocg. 

London, 8.W.19, November 20th. 





Str,—In common with a number of fellow- 
draughtsmen, I have followed with interest the 
correspondence about salaries of engineers 
relative to technical qualifications and prac- 
tical experience. However, there is one point 
to which I would like to draw attention. That 
is in reference to the recent letter of Frederick 
J. G. Haut. He suggests in answer to a pre- 
vious letter that an able draughtsman should 
become a member of an engineering institution. 
I suggest that this is almost impossible for quite 
a number of draughtsmen. I believe any candi- 
date wishing to take the appropriate examina- 
tion must in the first place have his applica- 
tion form approved by a member of the institu- 
tion for whose examination he intends sitting. 
This surely means that large numbers of 
draughtsmen who have no contact with 
members of an institution cannot take the 
necessary examination. 

DRAUGHTSMAN. 

Bristol, 7, November 25th. 


{Our correspondent over-estimates the diffi- 
culty. An approach should be made to the 
institution concerned, which will always be 
found willing to help a likely candidate to find 
a member willing to sign the necessary docu- 
ment. Technical colleges, too, can help pros- 
pective candidates in a similar way.—EDb., 
Tue E.] 


Srr,—I was interested in the correspondence 
re remuneration of engineers, now appearing in 
your valuable paper. 

Over fifty years ago I entered the business 
and at about the same time @ school acquaint- 
ance also became employed in the same town 
by another engineering firm. He was a very 
ordinary modest young man of no particular 
mark as a schoolboy and had no subsequent 
university career, as did many boys from the 
same school. 

To-day, as a consequence of a_ brilliant 
business career, he is a leading man in the 
industry, with a princely salary. I dare say 
he is astonished at his success himself. 

I had equal opportunities as a ‘youth, but 





unfortunately had many other interests, and as 
I now fully appreciate, a lack of some of the 
qualities which make successes. In the course 
of my career, however, I have often been 
mystified how a ‘‘ managing director” who 
does not know a bolt from a nut secures such 
an appointment, to the greatest chagrin of old 
hands who have served their apprenticeship at 
the firm for years. With my present firm there 
is not @ qualified engineer on the management. 

Recently, an urgent request to supply an air 
compressor came from a customer. It so 
happened there was everything ready for 
assembly but the cylinder, due to shortage of 
castings. When this was reported to one of 
these ‘‘ managers’’ responsible for the pro- 
duction, his reply was: ‘Send the thing 
without the cylinder.” 

My own experience leads me to reflect on the 
quotation “‘ There is a tide in the affairs of 
men,” &c., and there are many circumstances 
and opportune times which make for success 
and are not merely the result of either academic 
qualifications or technical training, although, 
of course, these are necessarily essentials in the 
majority of men aspiring to leading posts. 

I believe engineering will always attract the 
best types of men in spite of the tardy recog- 
nition given by some directors and managers 
of the type indicated as “ carpet salesman,” 
and if I had my time over again I should go 
back to it in spite of its generally poor financial 
rewards. O.A.P. 





Str,—The discussion which has occurred in 
the columns of Taz ENGINEER on rates of pay 
and the organisation of engineers does show 
great dissatisfaction with the existing set-up, 
but no general agreement on the ‘‘ how ”’ and 
‘‘ whys’ of improving the present practices. 
For many reasons neither the A.Sc.W. nor 
the Engineers’ Guild are satisfactory. 

Like many others, I have a plan. It is for 
continuing the existing institutions as qualifying 
bodies, research prodders and disseminators of 
information, but to form a new body to be 
known as the British Assembly of Professional 
Institutes for “‘ trade union ”’ activities. I use 
the term “‘ assembly ” as it implies a meeting 
together, especially for discussion and 
deliberation. 

The Assembly would embrace all professional 
institutes, accountants and engineers, chemists 
and surveyors, actuaries and architects and 
what you will, but exclude the rogue and 
charlatan bodies. 

Payment of annual institutional fees would 
mean automatic membership of the British 
Assembly for the individual, as per capita 
grants to it would be made by each institution. 
The Assembly would not be a member of the 
T.U.C., but should work in close co-operation 
with it and should seek its advice both during 
the formative period and later. 

The Assembly’s first work would be to estab- 
lish a universal superannuation scheme for 
its members similar to F.U.S.8. This British 
Assembly Superannuation Scheme (B.A.S.8.) 
should be based on 10 to 12} per cent of salary 
contribution by employer and 5 to 7} per cent 
by employee, and should not be restrictive, in 
that it ties a worker for life to one company, 
but should give complete mobility from firm to 
firm and into and out of Government employ. 

Next salary rules should be established for 
all branches of industry and companies 
* encouraged ” to give at least the minimum. 

The Assembly should form new institu- 
tions and encourage the amalgamation of 
overlapping existing ones. It should co- 
ordinate the use of the terms member, fellow, 
associate, &c., and provide common examina- 
tions wherever possible. 

It should encourage the federation of local 
assembly clubs with libraries, lecture rooms and 


restaurants in large urban areas. Hostels for 
students and well-run hotels in large cities for 
those in transit should exist under its guidance. 
Above all, it should provide a common meeting- 
ground for all professional workers for the 
exchange of ideas and a club for their wives. 
Co-opted membership of the local club might 
well be permitted. 

For the non-member of the professional insti- 
tution it should provide an auxiliary register, 
divided, perhaps, into three sections: (i) 
degree’d “‘ allies,” (ii) diploma’d and certificated 
** allies,” and (iii) non-academic “allies” for 
those without paper qualifications. 

For these the Assembly should offer aid in 
qualifying and protecting salary scales. Crafts- 
men should be left to the T.U.C. 

Since membership or not of the Assembly in 
the future would be the criterion by which to 
judge the worth of the institutions, the initial 
Assembly should be formed by the Big Three of 
Engineering, the R.I. of Chemistry, and a of 
British Architects and an accountant body. The 
others should be added by invitation of the 
council of presidents of the Big Six. 

I should like to see added to this letter a 
table of the existing institutions, with numbers 
of members, details of wealth, date of formation; 
&c. Such a table might give an idea of the size 
of the proposed Assembly and the probable 
number of members in any towns of 50,000 
inhabitants, 200,000 inhabitants and 500,000 
inhabitants. N.A.E. 

New Malden, Surrey, November 24th. 





Srr,—It is with keen interest that I have read 
the correspondence under this heading. The 
subject was raised in the first place because of 
certain communications on advertising, and I 
would like to add a few thoughts which have to 
do with both these subjects. 

A point about which I feel very strongly is 
that referred to by ‘‘Sympathiser” in the 
issue of November 22nd, %.c., advertisements 
under “ Situations Vacant,’ asking applicants 
to ‘‘ state salary required.” This savours far 
too much of the auctioneer’s hammer, and I 
think such advertisements have much to do 
with the meagreness of the professional engi- 
neers’ salary. Perhaps our newspapers and 
journals could co-operate in this respect by 
refusing to insert notices which do not refer to 
a definite salary range. 

To cite an example, late in the war I received 
from the Central Technical and Scientific 
Register notice of a vacancy with a well-known 
Manchester engineering firm, who would pay 
£400-£500 per. annum. After an interview I 
was offered a job as “ assistant research engi- 
neer ’’ at a wage of £4 10s. plus 23s. 6d. cost-of- 
living, which I turned down as the remuneration 
was totally inadequate. A fortnight later the 
firm offered me £5 10s. plus 23s. 6d., which I also 
declined—this time, not because I was greedy, 
but rather disgusted with their bargaining. 

Passing on to the qualified engineer and the 
unqualified, the appointment of a young éngi- 
neer must depend almost entirely upon his 
academic attainments, as he has not had time 
to prove his capabilities as regards common 
sense and manner of working. On the other 
hand, I will say that there is a distinct tendency 
by employers to hang on to their own ex- 
apprentices, who have been to college but lack 
practical experience. I suggest it would be far 
more profitable both to employer and employee 
if apprentices on completing their “ time ”’ were 
told to find another job within, say, three 
months. This would considerably broaden the 
industrial outlook of the youth, particularly 
nowadays, when most of the engineering know- 
ledge of student apprentices is gleaned from 
such journals as THE ENGINEER. 

To conclude, may I say, as touching another 





matter which has recently been brought forward, 
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that I am in the unhappy position of having to 
find another post, because the chief engineer has 
been overruled by a rather short-sighted lawyer ? 
G.I. Mecu. E., Too. 
Loughborough, November 25th. 


Srr,—I have read with some interest the 
views of your correspondents on the subject of 
the remuneration of engineers. 

The salaries of engineers must be governed 
chiefly by the laws of supply and demand, and 
also the difficulty of acquiring the necessary 
qualifications. Thus, there is every reason to 
believe, owing to the new Education Act, which 
makes the acquisition of technical knowledge 
much easier, that salaries of engineers will fall. 
There are, however, certain organisations, who, 
by the combined activities of its members, are 
endeavouring to counteract this tendency. 

I think most engineers will agree that the 
suggestion to fix a standard based on the 
passing of A.M.I. Mech. E. or any other similar 
institution examination would exclude the 
majority of experienced engineers. I agree 
with C. Gelder that it is surprising that most 
first-class engineering firms are managed, both 
commercially and technically, by men who have 
no connection with the institutions or 
universities. 

I find that most of these men have technical 
knowledge up to and beyond the requirements 
of these examining bodies. But as they also 
insist on so many extra requirements, such as 
French, Latin, Greek and some knowledge of 
literature, and heaven knows what else, the 
practical man finds he can get along quite well 
without them. 

Take my own case. I started my engineering 
career by taking a course of study at a university 
in mechanical and electrical engineering. 
Although I satisfied the examiners in all the 
technical subjects, I was unable to acquire a 
degree because I had not previously presented 
myself in French or Latin or written an essay 
on one of Shakespeare’s plays. 

I have been an engineer for about thirty-five 
years, including some years in business for 
myself. Although many people seek my 
assistance on the subject in which I am an 
expert, I am regarded by the rules of the insti- 
tutions as an undesirable member ! 

Is it surprising that so few trouble to join 
when these bodies take up the attitude: ‘‘ My 
dear Sir, we cannot possibly discuss these 
subjects with you. You have never passed the 
matriculation ”’ ! 

Joun A. McKeEcunie. 

Leigh-on-Sea, November 26th. 








I.E.E. Lonpon StupeEnts’ Section.—The annual 
students’ lecture was presented to the London 
Students’ Section of the I.E.E. on November 18th 
by Mr. Mumford, Past Chairman of the Radio 
Section, .who addressed an audience of about 160 on 
‘‘The Trend of Modern Telecommunication.”’ Mr. 
Mumford commented on the fact that line com- 
munication had shown a tendency towards higher 
operating frequencies, and that whereas in the 
early stages of radio communication there had been 
@ movement towards lower frequencies, in recent 
years the use of similar frequencies for both line 
and radio was becoming more common. It was 
interesting to observe the importance of the ultra 
short-wave link in the trunk telephone network ; 
the resulting quality is indistinguishable from that 
associated with the cable link. The evolution from 
single-channel to multi-channel operation on tele- 
phone cables, resulting from the introduction of the 
coaxial cable, had inevitably effected the develop- 
ment of radio links as part of the land network. 
Mr. Mumford then spoke of the réle of radio in long- 
distance links for telephony and telegraphy and 
gave some interesting recorded examples of Morse 
transmission. A film was shown to illustrate the 


angle of arrival of radio waves under simple and 
complex transmission conditions. Finally, Mr. 
Mumford discussed transmission problems con- 
cerned with available wavelengths in radio links, 
and the limitations imposed by repeaters used with 





Four-Stroke Indu 


HE naturally aspirated four-stroke engine 

illustrated shows a brake thermal efficiency 
of 38 per cent, and can maintain 1001]b per 
square inch b.m.e.p. with a peak pressure of no 
more than 720-730 lb per square inch. These 
values, attained with the new “‘ F4A” engine 
of the National Gas and Oil Engine Company, 
Ltd., form part of an increase of 72 per cent in 
output over the pre-war “FA” series, which 
comprised a range of engines with I lin by 15in 
cylinders running at a top speed of 428 r.p.m. 
The development involved raising the speed to 
500 r.p.m., an increase in cylinder bore to 12in 
without lengthening the engine, and the evolu- 
tion of a four-valve head and combustion 
chamber. 

This work was carried out in four stages, 
viz., research on an llin single-cylinder, four- 
valve engine; commercial building of Illin 
four-valve multi-cylinder units ; resumption of 
research on a four-valve 12in single-cylinder 
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engine ; and commercial production of multi- 
cylinder 12in engines. The last stage has now 
been reached, and the modifications are avail- 
able also for pressure-charged versions and for 
the well-known dual-fuel engines of the maker. 
In all cases the manufacturing programme 
covers three-cylinder to eight-cylinder models, 
with a power range from 285 b.h.p. to over 
1000 b.h.p. 


GENERAL CONSTRUCTION 


Three principal factors have contributed to 
the performance and characteristics. They are 
the combustion, the valves and valve gear and 
the crankshaft ; but they need introducing by 
a brief description of the general design, though 
that embodies standard features of National 
practice, including the water-cooled main 
i The framing in all models comprises 
a single iron casting forming the crankcase and 
cylinder block ; below it is a bed-plate of the 
same material that supports the main bearings. 
Cast steel top caps on four studs are used to 
secure the bearings, which are steel shells lined 
with Hoyt’s No. 11 white metal, an arrange- 
ment and mixture used also for the big-end 
bearings. 

I-section rods with a length : crank ratio of 
4-72: 1 have been substituted for the cylindrical 
rods of the pre-war engine, and they have big 
ends of marine pattern with a gun-metal step 





cable links. 





By BRIAN REED 


strial Oil Engine 








bolts of each big end are l}in diameter, with 
the stretching lengths turned down to lin, and 
with a l}in screwed portion. En24 steel has 
been used for the bolts because of supply coi- 
ditions, but. a nickel-chrome steel of 55/60 tons 
tensile strength was the material originally 
specified, 

The cast iron pistons have crowns dishe«| 
symmetrically, and with valve clearance cui- 
aways in the rims only in pressure-charged 
engines. The underside of the crown in the 12in 
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engines is cooled by an oil jet forced up through 
a hole in the top of the connecting-rod and 
drained through two pipes inside the piston. 
The unusual feature of the piston is the top 
ring ; actually it is formed of two narrow slotted 
cast iron rings, each of which carries a bronze 
wire in the slot. This wire stands 0-005in 
proud of the ring when new and provides easy 
running-in conditions. 

A split gear wheel, bolted to a flange on the 
crankshaft at the node between the end bearing 
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FIG. 3—CYLINDER PRESSURE DIAGRAM, COM- 
PRESSION AND COMBUSTION STROKES 


and the fly-wheel, initiates the all-gear drive to 
the camshaft. That shaft itself is supported 
in white-metalled bearings, and has separate 
cams formed as steel stampings. Despite the 
unusual arrangement of the valves, only two 
valve cams per cylinder are provided ; between 
them is the starting air cam, and adjacent is 
the cam for the 16mm C.A.V. injection pump 
element, which delivers the fuel to a nozzle of 
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angle of 140 deg. and set to open at 2500 lb per 
square inch. 

The initial flow of the cooling water below the 
main bearings reduces “the heat-conducting 
function of the lubricating oil and provides all 
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for all the work, viz., the chief engineer, Mr. J.| these become apparent only in service. The 
Jones, and his research engineer, Mr. J. Smith. 
The desideratum of a high b.m.e.p. in con- 
junction with a low specific fuel consumption 
over the working speed range has been attained 
the oil cooling necessary in normal installations. | in striking fashion, as may be gathered from the 


exhaust temperature of the 12in engine is seen 
to be 860 deg. Fah. at 100 lb b.m.e.p., and this 
is not unduly low. At the standard rating of the 
12in engine the 95 b.h.p. per cylinder at 
500 r.p.m. corresponds to a b.m.e.p. of 89 lb per 











Fics. 4 AND 5—LONGITUDINAL AND CROSS SECTION OF ENGINE 


Pressure lubrication is along usual lines, though 
the four feeds per cylinder from the Kirkham 
mechanical lubricator are drilled up the liner 
metal from the bottom. An interesting detail 
is the engine builder’s arrangement of individual 
Streamline filterelements in neat cast aluminium 
casings on the crankcase inspection doors ; 
impingement of hot oil from the corresponding 
big end eliminates the electric heating system 
generally required. 


COMBUSTION AND POWER 


maker’s curves reproduced in Figs. 1 and 2. 
Further, in the 12in engine the consumption at 
500 r.p.m. does not exceed 0-36 lb per brake 
horsepower-hour between 69 Ib and 96 Ib 
b.m.e.p., nor does it rise above 0-38 lb until 
a b.m.e.p. of 110 1b is reached. 

Yet in some respects these results are even 
better than this recital of figures indicates. In 
a mixed constant-pressure plus constant-volume 
cycle any limitation on maximum pressures 
reduces the thermal efficiency, and the most 
notable feature of the new engine is that a 





Mechanical and thermal stresses apart, power 


b.m.e.p. of 100 Ib’per square inch can be attained 





square inch, a piston speed of 1250ft per 
minute, a specific fuel consumption of 0-355 lb 
per brake horsepower-hour, a maximum pressure 
of 720lb, and an exhaust temperature of 
800 deg. Fah. The exhaust is smokeless up to 
about 100 lb b.m.p., and in the 1lin engine the 
limit was even higher. 

Fig. 3 shows that the first stage of com- 
bustion from the end of compression at 450 Ib 
per square inch—from a compression ratio of 
13-9: 1—takes place at as pear constant volume 
as one gets in a 500 r.p.m. engine, certainly at 
something over 25 lb per square inch rise per 
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FIGS. 6 AND 7—ROCKER GEAR FOR 


performance is affected mainly by volumetric 
efficiency and combustion efficiency, and in the 
results obtained with this engine there is 
evidence that their interdependence has been 
fully appreciated by the two. men responsible 





FOUR VALVES 


without. the peak pressure exceeding 720 1b) degree of crankshaft travel, a value one asso- 
to 730 lb. per square inch. But with any such | ciates more with engines running at two or three 


restriction of maximum pressure a high b.m.e.p.| times the speed. 


Nevertheless, inspection 


involves high mean cycle temperature, and ajon the test bed proved that there was 


very high flame temperature, and the effects of !no noisy running, nor 


signs of combus- 
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tion shock being transmitted throughout 


the engine. 


THE VALVES 


Much of the low specific fuel consumption 
and generally favourable cylinder conditions 
must be attributed to the four valves and not 
to their number, but to their lay-out. The two 
exhaust valves are arranged down the engine, 
and each has its own port and passage to the 
manifold. The inlet valves are across the 
engine on the cylinder centre line, and each has 
its own port leading diagonally upwards. Thus 


Exhaust 


Cylinder Pressures 


0 


a 
8.0. 


“THE ENGINECER™ 






7.0.6. 
Crankshaft Degrees 





FiG. 8—-CYLINDER PRESSURE DIAGRAM, 
SUCTION STROKES 


there is an intake manifold on each side, and 
actually they are in the form of a ring main 
going right round all sets of valve gear and with 
a flat inspection cover on top. 

As all the valves have their own passages 
half the exhaust valve stems are subjected to 
less heat than usual, and a slight improvement in 
volumetric efficiency is probable, as half the 
intake stem guides do not obstruct the air 
going to the second line of valves. The arrange- 
ment does not affect the cooling of the exhaust 
valves one way or another, though its effect on 
the cylinder head design enables the fuel 
injector to be cooled adequately, a factor. that 
should help the high standard of test bed 
performance to be retained in service with more 
certainty. In a structural sense, the cylinder 
head is stronger by having two small horizontal 
exhaust ports in place of one large port, and 
two upwardly sloping induction ports. The lay- 
out of the intake ducts certainly does blanket 
the noise of the valve gear, whilst the box form 
eliminates noise-producing vibrations arising 
from the ducts themselves. 

Rocker gear to operate such an arrangement 
of valves departs from the conventional in that 
there are two rocker shafts, one immediately 
above the other. One exhaust valve is actuated 
directly by a double-arm rocker on the lower 
shaft, and on the other end of this shaft is a 
single arm operating the second exhaust valve. 
The other push rod actuates a rocker pivoted 
on the upper shaft, and the inner end of this arm 
depresses two single-arm levers, each of which 
operates one inlet valve. But whilst. one of 
these arms is pivoted on the upper shaft, the 
other is pivoted on a short single-bearing dummy 
shaft at the other side of the cylinder head. 
The inlet valve arms are above the centrally 
disposed fuel injector. When the injector has to 
be withdrawn the inlet driving rocker is moved 
sideways, the two inlet valve stems are dis- 
connected from their rockers, and the arms 
swing back upwards on their shafts, as shown 
in Figs. 6 and 7. . 

The inlet valves themselves also have con- 
tributed to the engine performance. They are 
34in in diameter and are provided with shrouds. 
When Mr. Smith began his researches the 
shrouds were placed on opposite sides of the 
two valves in a preliminary endeavour to assist 
rotational turbulence. But the results were 
not up to the standard required ; therefore the 
shrouds were placed on the same sides of the 
valves, so that the air from both ports was 
diverted towards the back of the engine. This 
change materially assisted what must have 


movement that apparently persists until the 
piston is close to t.d.c. A substantial increase 
in combustion efficiency and engine output 
was obtained, and the low fluid losses through 
the ports and over the valves must have con- 
tributed to the high mechanical efficiency of 
almost 90 per cent at rated load. 

In Fig. 8 are shown the events in the suction 
and exhaust strokes, and indication is given of 
the excellent breathing characteristics obtained 
from the valve arrangement and details and 
from the timing chosen, viz., inlet opening 
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Fig. 9—ONE-NODE VIBRATION STRESSES, SIX - CYLINDER 
ENGINE 


EXHAUST AND 


b.d.c. On the test engine positive pressures of 
0-21b and 0-6 lb per square inch were attained 
regularly at respective speeds of 500 and 428 
r.p.m., and even at 600 r.p.m. there was no 
negative pressure. On the exhaust stroke the 
curves are seen to be of unusual shape, the 
initial pressure drop being followed by an 
almost constant-pressure period before the fall 
to negative pressure, in place of the more usual 
drop to less than atmospheric followed by a rise 
and then a more or less constant-pressure 
section. 


CRANKSHAFT 


Finally, as to the crankshaft, one of the 
principal desiderata being an increase of 15 or 


speeds. The shaft bearings are 9in diameter 
by 64in long, and the pins are 8}in diamoter 
by 64in long,’ hollow bored eccentrically to 
4#in diameter. Maximum load on the ceiitre 
bearing of the six-cylinder model is 18,900 lb, or 
323 lb per square inch. 

A glance at Fig. 9 shows the incidence of the 
criticals to be rather higher than one would 
expect when visualising a six-cylinder engine of 
this general size, and the sixth order speed is 
above the normal top running speed of 50 
r.p.m. The ninth order is the only serious 
critical to be passed through on the way up and 










RPM. R 


down, and even this is moderate, with a total 
vibration stress of but a little over 4000 lb per 
square inch. On the test bed the passage 
through the ninth and seven and a half orders 
in a six-cylinder pressure-charged engine could 
scarcely be noticed. With a single-cylinder 
engine combustion and bearing problems at 
550 to 600 r.p.m. have been solved, but Fig. 9 
shows that the magnitude of the sixth order 
stress sets a limit to any increase above the 
present 500 r.p.m. for multi-cylinder engines 
unless an efficient vibration damper is fitted. 


PRESSURE CHARGING 


Some installations have been pressure charged 
on the Biichi system, but up to the moment only 
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FiG. 10—-PRESSURE - CHARGED 


16 per cent in the speed, considerabie pre- 
liminary attention was devoted to the design 
of the moving parts and to the balancing. To 
relieve the bearings of centrifugal loading all 
webs are fitted with balance weights. But a 
thorough investigation of the shaft was insti- 
tuted so that all bearing loads might be kept 
low and that no trouble should ‘be experienced 
with torsionals arising from the greater speed 
range. The result has been a stiff shaft with 
exceptionally large bearings, and this keeps the 
important criticals away from the operating 
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EIGHT by CYLINDER ENGINE 


to about 2} lb per square inch on the rating and 
3416 to 341b on 10 per cent overload. The 
illustrations with this article show ore of these 
engines (Fig. 10). Rating for a marine generator 
drive corresponds to a b.m.e.p. of 101 1b per 
square inch at 500 r.p.m., and throughout a 
twenty-four-hour continuous test at this output 
the exhaust temperature in the branches was 
stable at 710 deg. to 730 deg. Fah., and at the 
turbine nozzles 780 deg. to 820 deg. Fah.; the 
speed of the water-cooled turbo set was 10,600 
to 10,900 r.p.m., and the fuel consumption 
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0378 lb per brake horsepower-hour. At 10 per 
cent overload the exhaust temperatures were 
770 deg. to 780 deg. and 870 deg. to 890 deg. 
Fah. respectively, blower speed 11,200 to 
11,700 r.p.m., and cylinder peak pressure 
825 lb to 850 lb per square inch. 








Carrier-Frequency Wire 
Broadcasting 


A NEW wire broadcasting relay system, using 
the principle of carrier-frequency modulation, 
was inaugurated on Friday, November 22nd, 
when Professor Willis Jackson, chairman of 
the Radio Section of the Institution of Elec- 
trical Engineers, closed a master switch to 
connect Mr. Percy Edgar, Midjland Regional 
Director of the B.B.C., by G.P.O. land lines 
to an audience assembled in the B.T“H. Club, 
Rugby. Speaking from Birmingham, Mr. 
Edgar said that not only would this new develop- 
ment in wire broadcasting give the listener a 
wide programme selection, with little trouble, 
to satisfy his personal taste ; he would also be 
assured of getting extremely good reception. 

At a luncheon following the inaugural cere- 











MODULATION J EQUIPMENT 


mony Professor Willis Jackson said that 
although the principles underlining the system 
were far from new, this fact in no way detracted 
from the merit of the achievement. The carrier- 
frequency system of telephony had been a 
practical reality in the telephone system of this 
country for many years and although his early 
efforts were not successful, P, T. Eckersley had 
advocated the use of the carrier-frequency 
system of wire broadcasting when he was chief 
engineer of the B.B.C. in the early days of 
wireless broadcasting. Nevertheless, the present 
new development was to be welcomed because 
it represented probably the most definite means 
of making available to the general public a 
wider range of programmes, 

A brief tour of the existing installation in 
Rugby served to demonstrate the system which 
has been developed by the British Thomson- 
Houston Company, Ltd., Rugby, at the instiga- 
tion of Multi-Broadcast (Engineering), Ltd., 
Rugby, an organisation which has been formed 
to supply technical services to relay companies 
operating carrier-frequency systems. The 
essential advantage of the multi-broadcast 
system is that by using carrier-frequency 


premises will provide for the reception of a 
number of programmes on the subseriber’s 
“ reproducer ”’ unit, by positive selection with- 
out the necessity for tuning. The commercial 
design of receiver now in production will have 
provision for six programme channels, but it is 
evident that the system is not limited to this 
number of channels. : 

A typical installation of a carrier-frequency 
wire broadcasting system consists essentially 
of a receiving station, a main distribution 
station, a distribution network, and the sub- 
scriber’s equipment. Where the necessary 
facilities are available, programmes are trans- 
mitted from the B.B.C. station directly over 
G.P.O. land lines to the receiving station, thus 
reducing transmission disturbances. Where 
these facilities do not exist, aerial arrays are 
sited and erected in a convenient locality, 
where man-made interference is small. From 
these aerial arrays the incoming signals are fed 
into high-quality communication receivers, 
designed to give the best practicable reception 
of the selected home and foreign broadcasts. 
The equipment at the receiving station is 
under the control of skilled staff, so that all the 
necessary tuning adjustments can be made to 
ensure optimum performance. 

From the receiving station the programmes 
to be relayed are transmitted over G.P.O. lines 
to a centrally situated distribution station, 
where the carrier-frequency modulation equip- 
ment is installed. In certain instances, how- 
ever, as in the Rugby installation described 
below, it may be geographically convenient to 
have the modulators sited at the receiving 
station and so to eliminate the intervening land 
line. The carrier-frequency equipment in its 
early form is illustrated in the accompanying 
engraving. Whereas the equipment now in pro- 
duction will handle six programme channels, 
the apparatus illustrated can carry only four 
such channels, but the principle remains the 
same—the selected carrier frequencies are 
modulated by the appropriate programme 
signals, and after suitable amplification are fed 
to the distribution network. 

Referring to the illustration, the left-hand 
panel contains four receivers, tuned to 296 m, 
1500 m, 13-2000 m, and 16-2000 m respectively. 
Of these receivers, the first two are fed from 
sky-rod aerials, while the second two are fed 
from short-wave dipoles. The four modulators 
are housed in four racks, grouped together in 
the central and right-hand panels. Four power 
packs are grouped together on the same panels 
to supply the modulators. From the modu- 
lators the signals are fed into a mixing panel, 
whence the four modulated carriers are injected 
into the two wires of the outgoing distributor. 
Close control of performance can be exercised 
by an audio monitor housed in a rack at the 
top of the central panel. In addition, video 
control is provided by a C.R. tube monitor 
contained in the rack immediately to the right 
of the audio monitor. 

The distribution system requires only two 
conductors, irrespective of the number of pro- 
grammes offered. Normally, the overhead 
system is used, and the distribution mains 
comprise two 18 8.W.G. copper conductors, 
spaced 2in apart, and carried on special insu- 
lators, supported by light brackets which are 
strapped to the chimneys of subscribers’ pre- 
mises. Light, polythene insulated cables 
connect these wires to the _ subscribers 
and the whole installation is remarkably un- 
obtrusive, 

Each subscriber has a reproducer unit, which 
takes the place of the ordinary radio receiver. 
This reprodueer unit comprises a cabinet con- 
taining a loudspeaker, a selector switch for six 
programmes and gramophone, the appropriate 
filter networks, and a volume control incor- 
porating an ‘on-off’? switch. The unit is 
mains operated and with only two controls 
programme selection is positive and simple. 

As demonstrated to us, the equipment is 
evidently capable of giving high fidelity repro- 
duction. An inherently good signal-to-noise 
ratio can be ensured even in industrial districts, 
where the ambient electrical noise level is high, 
and electrical interference is reduced to a 
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A Small Index Base 


A SMALL precision indexing base, suitable for 
light engineering work, has been introduced 
by J. E. Baty and Co,, Ltd., of 39, Victoria 
Street, London, S.W.1. It has an overall 
length of just under 7in and its relatively light 
weight permits its use on the small sizes of 
machine tool without imparting undue strains. 
The base is supplied in three forms, either with 
a collet-holding device (as shown in the accom- 
panying engraving), with a 4in three-jaw self- 
centring chuck or with a small tee-slotted table 
on which workpieces or jigs may be clamped. 

The head has twenty-four indexing positions, 
giving a combination of 2, 3, 4, 6, 8, 12 and 24 
stations, each station being clearly engraved 
on the base with the respective number indicat- 
ing the station. Rapid and positive location is 
effected through a combined operating and 
locating arrangement. Once the head has been 
turned and is in position the spring-loaded 
locating plunger is locked to prevent further 




















SMALL INDEX BASE 


movement by the turning of the knurled ring 
to be seen projecting from the front of the base. 








Welding of L.M.S. Water 
Troughs 


WELDING of water troughs into 60ft lengths, 
prior to their being laid with pre-assembled 
track, is an interesting feature of the renewal 
of the track at Hademore, Stafis, now being 
carried out on the London, Midland and 
Scottish Railway. 

Hademore troughs are situated between 
Tamworth and Lichfield stations on the western 
division main line of the L.M.S. from Euston 
to Crewe. They are on a two-track section of 
line, the occupation of which is very heavy, 
and which is traversed by a large number of 
express trains daily. These factors, in con- 
junction with the softness of the ground forma- 
tion in the vicinity, have caused difficulties in 
the past in the maintenance of the troughs 
and tracks, due to the quantity of water lost by 
spillage and leakage from the joints of the 
troughs. 

In renewing the water troughs opportunity 
was therefore taken to weld the troughs them- 
selves into long lengths. Normal practice has 
hitherto been to lay the troughs in sections of 
10ft, and to bolt or rivet the sections together 
after laying. This method exposes the joints 
to stress, and consequently to risk of leakage. 
In the renewal now in hand, the actual trough 
sections were manufactured in the normal 10ft 
sections, but were welded into 60ft lengths at 
an L.M.S. permanent way depot, rotating jigs 
being utilised to facilitate arc welding of all 
parts of the joints. By welding the troughs into 
long lengths the number of bolted joints to be 
maintained in future has been reduced by 
80 per cent, in addition to the advantage gained 
in speed of laying. 

The length of each set of troughs is 600 yards 
so the 60ft welded sections were loaded on to 
bogie rail wagons for conveyance from the depot 
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La Mont Boiler Developments 


in Sweden, 


(Contributed) 


THe La Mont boiler* would normally be 
regarded by engineers in this country as a high- 
capacity, high-temperature, high-pressure type 
for main power stations. Actually, however, 
in Sweden during the war years and those 
immediately preceding them, it has been 




















1932-1946 


as we are in this country, and found it 
easier to train small tube benders than heavy 
riveters. 

Visitors to South Sweden who. remain in the 
area of the large fresh-water lake systems may 
well think that Swedish waters are in the main 
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electric stations, for which Nature has equipped 
her very well. The Swedes, too, have taken the 
utmost advantage of these natural resources, 
many of which are of low head but big volume, 
such as the Vargén station, where the waters of 
Lake Vanern are harnessed on their way to the 
North Sea with a head of only 14ft. 

La Mont boiler applications started in 
Sweden in 1932, and by now over 350 boilers 
have been built in the Swedish works, mostly for 
use in that country. The table below indi- 
cates the percentages of the various types of 
La Mont boilers built in Sweden between 1932 
and 1946. The figures are based on the number 
of installations ordered, irrespectively of the 
size and capacity of the installations. 
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developed to many far simpler applications, 
utilising low-grade fuels, waste fuels, particu- 
larly wood waste and sawdust, waste heat 
gases and rubbish, including those difficult items 
of salvage—the corpses of horses and similar 
agricultural beasts. Many examples were seen 
on a recent visit. 

Maybe Sweden was short of materials, such 
as boiler plates and large steam drums for con- 
structing the more normal types of boiler which 
one would expect to utilise in the somewhat 
lowbrow” missions which the La Mont 
boler has actually fulfilled. Further, the 
Swedes may have been short of boilermakers, 





* For a description of the La Mont principle see paper 
by G. A. Plummer, ‘‘ La Mont Boiler in Great Britain,” 
I. Mech. E., January 18th, 1946. 


FiG. 1—-LA MONT BOILER FOR STEELWORKS 
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soft and ideal for boiler work. This is not, how- 
ever, the case, as in fact the water which has to 
be used is often very hard and is hardly ever 
suitable for use without special treatment, the 
usual method being the base exchange process. 
This fact is important, as the makers claim that 
hard water is no greater objection to a La Mont 
boiler installation than to any other water-tube 
boiler installation. The proof of this claim is 
the widespread use of the boiler in Sweden, no 
matter what the water is, for so many industrial 
applications far remote from high-pressure 
power-houses. These latter are relatively few 
on account of Sweden’s almost entire lack of 
native coal and great difficulty in obtaining 


FiG. 2—-WASTE 








supplies of foreign fuel during the war period. 
Most of her central power comes from hydro- 


SECTION A.A. SECTION B.8. 


HEAT BOILER 
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FIG. 3~SMALL LA MONT BOILER 


The total steam output of these 350 installa- 
tions is about 4-5 million pounds per hour. 
Per cent. 
Water-cooled furnace walls... ... ... 26 
Waste-heat boilers : 
PMOGOL CRIED ann». <0 50 00g 4906); 08 
Shale coke distillation ... ... ... 22 
Steelworks, mining bees ea ae 7 
Pulp mills and others... ... ... 6 
Complete steam boilers : 
Below 10,000 lb per hour ene la en ol 
Above 10,000lb perhour ... ... 23 
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It is interesting to note that the real start of 


the La Mont boiler in Sweden came from the 
conversion of existing boilers with natural 
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fact, twenty-two of the first twenty-five applica- 
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circulation to forced circulation with the addi- 
tion of nests of tubes and/or water walls. In 


designed for combined blast-furnace gas and 

pulverised coal firing, is seen in Fig. 1. The 

‘maximum steam output is 66,000 lb per hour, 
jsteam pressure 450 Ib 
and steam temperature 
425 deg. Cent. 

In Fig. 4 an installa- 
tion of water walls in an 
orthodox water - tube 
boiler is shown. The 

— heating surface of the 

: La Mont tubes (hori- 

zontal) is 70 square 

metres. The steam out- 

put of the boiler 

J ~ before rebuilding was 

Ye 29,000 Ib per hour and 

U, Eres afterwards 40,000 Ib 

per hour, steam pres- 
sure 270 lb. 

A waste-heat boiler 











after a copper smelt- 
ing furnace with a 
steam output of 
21,000 lb per hour, 














steam pressure 350 lb, 
steam temperature 350 
deg. Cent. and total 











heating surface 470 
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Fic. 4—-WATER WALLS FOR ORTHODOX WATER-TUBE BOILER 


tions come under this heading. Since then the 
proportion has been considerably reduced, 
partly because the number of boilers that 
would bear conversion have already had the 
alteration made. 

Among the uses to which the La Mont boiler 
system has been applied, the following should 
be mentioned :— 


(a) Power stations up to the limit of size, 
temperature and pressure required by modern 
conditions. 

(b) Addition of capacity up to 100 per cent 
in some cases to old boilers by the insertion of 
additional heating circuits in various forms in 
the furnace space. 

(c) Production of process steam in the shale 
industry, where water tubes are let down into 
the coking shaft to extract heat during 
the conversion of shale into its various by- 
products. 

(d) Waste 
descriptions. 

(e) Waste-heat boilers for diesel engines on 
ships. 

(f) Donkey boiler on board ship. 

(g) Boilers down to as low a capacity as 
3000 Ib steam per hour. 


heat applications of many 


As a further pointer on the question of 
flexibility it may be stated that many boilers 
are turned out to utilise alternative fuels. Thus, 
one seen in operation was intended to utilise 
coal on a chain-grate stoker, oil or wood. The 
chain grate has been built, but is not actually 
installed, as there is no chance of coal being 
available, so the boiler operates alternatively on 
oil and wood—-sometimes good wood, sometimes 
wood waste. Another*aspect of flexibility is 
the ease with which the various parts of this 
forced circulation boiler can be located 
geographically to fit into awkward and con- 
stricted sites, especially where the head is too 
low to admit of a natural circulation boiler 
being installed successfully. In some boilers, 
too, the superheater elements provided have 
not been required in the first instance, and are 
added temporarily to the normal steam elements 
(the same tubes being used for both functions) 
till such time as they can return to their 
intended usage. 

La Mont boilers have been found to have the 
advantage that they are very compact; and 
that their parts can be built up in the 


factory on simple plant and can be very 
readily laid down on the floor of the users’ 
boiler-house with a minimum amount of pre- 
paration. 

The illustrations show some typical applica- 
A boiler for a Swedish ‘steelworks, 


tions. 








square metres, is illus- 
trated in Fig. 2. The 
boiler is built in two 
sections, the first part 
being a “dust cham- 
ber’ for the separation of heavy dust. It is 
provided with a superheater. 

The drawing, Fig. 3, shows a small La 
Mont boiler for about 9000 Ib of steam per hour. 








American Engineering News 


Coal-mining and Cleaning 

With the increase of mechanisation in 
United States coal mines, there have been many 
new problems and enormous quantities of coal 
hitherto not available may now be mined to 
advantage. Economie conditions, with rising 
costs and the competition of other fuels, have 
made it necessary to get a higher output per 
man, and the proportion of coal mined by 
machine increased from 0-3 per cent in 1923 to 
48-9 per cent in 1940. In one case where room- 
and-pillar methods had been used on dipping 
beds, 18in to 34in thick, practically all the coal 
available had been worked out. But the intro- 
duction of long-wall mining resulted in almost 
complete extraction of the coal. In other cases 
the recovery of coal has been increased from 
50 per cent to over 80 per cent. Cleaning the 
coal becomes a problem with mechanical load- 
ing, since the machine loads everything, while 
with hand loading the miner can discard bone, 
clay and partings as the coal is loaded. This 
condition has led to the construction of cleaning 
plants, by which a much cleaner coal is pro- 
duced and fines are recovered instead of being 
discarded. Another problem is due to the rapid 
development of strip or open-cut mining, since 
the reclamation of the mined areas is an 
important consideration. In several States 
systematic planting of trees has been the solu- 
tion of this problem, beginning about 1924. 
However, the natural vegetation, weathering 
and erosion may make the stripped lands avail- 
able for grazing, recreation areas, forest 
reserves and even agriculture. The proportion 
of strip coal to total production has increased 
from 2-8 per cent of 485 million tons in 1924 
to 13-4 per cent of 590 million tons output in 
1943. Most of the mining of this class is done 
by large interests using power equipment, 
mechanical hauling and large cleaning plants. 
Lack of water supply in many cases has led 
to extensive use of electric power. 


American Locomotive Construction 


The Mechanical Division of the Asso- 
ciation of American Railways held a general 
meeting in August, the first since the war year 
of 1941. In the interval its members have 





successfully operating a railway system under 
war emergencies. Many freight cars are 
twenty-five years old and have been worked 
beyond all economic principles, but new equip- 
ment has been and still is hard to procure. One 
development in freight cars is a light-welded 
box car or covered wagon, 40ft 6in long and 
9ft 2in wide inside; load capacity, 50 tons. 
The body weighs 26,000lb and the bogies 
15,600 Ib, or 41,600 lb total, a saving of 5200 lb. 
A similar open car weighs 39,3001b, which 
gives an average saving of 6200 lb. Probably 
150,000 new freight cars are needed. Defects 
in locomotives, as detected by Government 
inspectors, increased materially on engines that 
were only kept in service on account of the 
absolute shortage of engines to handle the traffic. 
The oil-engine locomotive is increasing in 
numbers, both for freight and passenger trains, 
and some of the freight locomotives are made 
of four units coupled together. Attempts are 
being made to standardise the common oil- 
engine shunting locomotives of 600 h.p. and 
1000 h.p., instead of having each maker’s 
machine independent of others. Study is 
being made of piston valves and poppet valves 
for steam locomotives. The first fusion-welded 
boiler has been in service since 1937 and has 
run 372,565 miles without any work on the 
boiler shell. Two others are more recently in 
service, and ten are on order for four railways. 
Progress has been made also in the welding 
of stay bolts to the fire-box side sheets. This 
method is still experimental, but runs of 
170,000 miles have been made without any 
cracks in side sheets. Another line of study is 
in devices to control and check or prevent the 
sliding of wheels. Criticism has been made of 
poor visibility from the cabs of some recent 
large steam locomotives. 


City Expressways 

In the planning of expressways or 
high-speed roads, one of many problems is that 
of serving intermediate cities. One plan is to 
provide a belt line or by-pass road to enable 
through traffic to keep outside of the city, and 
to supplement this by radial roads connecting 
with the city’s street system. Another plan, 
which seems to be the more favoured, is to 
provide a high-speed route through the city, 
but having few connections with the streets. 
Studies on roads in the United States indicate 
that automobile passengers prefer the latter plan 
as they are interested in seeing the city, even if 
not concerned with it. Such urban express- 
ways are usually elevated above or depressed 
below the street level. In the former case, a 
double-deck viaduct has been suggested, mainly 
to reduce the width of land required. Thus, 
where a six-lane structure would require a 
width of 83ft between railings, including a 
separating strip, a three-lane structure would 
require only 40ft. This is important in relation 
to the high cost of land in a city. The same 
purpose was served in earlier years by arterial 
streets, as part of the street system. But with 
the development of high-speed traffic these 
arteries benefited only the automobile traffic, 
and were a burden upon the property owners. 
But while elevated and depressed urban express- 
ways have important advantages for automo- 
bile traffic, they are very expensive. As a 
matter of fact, a railway or tramway separated 
from the street level has a much greater capa- 
city for traffic than the expressway, but the 
public is not willing to pay fares high enough 
to pay for operating expenses and fixed charges. 
The automobile ranks very low in relation to 
traffic capacity, since its average is only two 
occupants, and its very numbers tend to lower 
speed wherever there is a concentration of 
vehicles. Automobiles average 236 per 1000 
population, and a proportion of one per family 
is predicted. 








AGRICULTURAL REHABILITATION IN CHINA.—To 
assist plans for agricultural development in various 
parts of China, U.N.R.R.A. proposes to import 
from the U.S.A. and other Allied countries a total 
of 2000 tractors. China Newsweek reports that 146 
tractors have already reached Shanghai, where 





played a large part in solving the problem of 





they are awaiting dispatch to the interior. 
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British Overseas Trade 

In the months of August and Septem- 
ber the value of United Kingdom exports fell 
below the high figure recorded for July. The 
figures for October, however, show that during 
that month the value of exports again increased 
and at £90,898,383 was about £1,000,000 under 
the total for July. If the N.AA.F.I. and 
U.N.R.R.A. shipments, valued at £4,400,000, 
are deducted from the October total, the Board 
of Trade states that the value of commercial 
exports was higher in that month than at any 
time since the end of the war. In volume, the 
October exports were 117 per cent of the 1938 
monthly average. Imports in October were 
valued at £127,444,552—the highest in any 
month since the end of the war—and the value 
of re-exports was £3,995,478. 

The value of machinery exports increased in 
October to £12,867,659, and in tonnage they 
were 10 per cent higher than in July and 40 per 
cent over the 1938 monthly average figure. 
Textile machinery, electrical machinery and 
machine tools were exported in increased quan- 
tities, and there was also an increase in the 
tonnage of agricultural tractors and threshers 
exported during the month. The number of 
motor-cars exported in October was 8141, or 
more than 200 per cent of the 1938 monthly 
average; commercial vehicles exported num- 
bered 2416, or more than eight times the 1938 
monthly average ; and motor-car chassis, 2494, 
and commercial vehicle chassis, 2898, were also 
far in advance of 1938 figures. 

The tonnage of iron and steel goods exported 
in October was 172,000, more than 25 per cent 
below the July total, but slightly higher than 
the 1938 monthly average. Compared with 
July, a reduction was recorded for all the 
principal descriptions, except tinned plates and 
wrought tubes, exports of the last named being 
the second highest since the end of the war, and 
60 per cent above the 1938 figure. Exports of 
railway constructional material were the lowest 
for a year, and in October were less than the 
pre-war monthly average. Coal exports in 
October totalled 367,000 tons, approximately 
12} per cent of the 1938 monthly average. 


Shipyards and the Five-Day Week 

The Executive Council of the Con- 
federation of Shipbuilding and Engineering 
Unions met at Sunderland last week, and 
decided to press for a five-day working week in 
the shipyards. For the time being, however, 
the Council will accept, it is reported, 424 hours 
instead of the 40 hours originally requested. 
This scheme is being proposed on the basis of 
no reduction in earnings. 

The reports presented to the Council ex- 
pressed the view that the reduced working week 
would not lead to a decline in production nor 
to injury to the industry. Shorter hours, it 
was maintained, would improve the health of 
the workers and would not increase costs. 

It is also reported that employers are to be 
asked for a guaranteed working week when the 
Essential Work Order is withdrawn from the 
shipbuilding industry at the end of the year. 


Production 

The closing stages of the debate on the 
King’s Speech in the House of Commons on 
Wednesday and Thursday of last week were 
occupied by an amendment which deplored 
that there were no practical proposals calcu- 
lated to encourage a free national effort towards 
increased production in industry. For the most 
part, the speeches reiterated the arguments 
relating to industrial productivity which have 
become familiar in recent months. 

Mr. Harold Macmillan moved the amend- 
ment, and in the course of his speech said that 
no Government, of whatever complexion, could 
dissociate itself from a large degree of interven- 
tion, and indeed management, in the economic 
life of the modern State. The question was not 


Industrial and Labour Notes 





the economic life of the nation, but was by 
what means, at what level and for what purpose. 
Mr. Macmillan thought that a compromise must 
be devised between the extreme individualism of 
the early nineteenth century and the totali- 
tarian tendencies of modern Socialism, and if a 
right solution was to be found it must be based 
upon the right division of functions. There had 
to be evolved, Mr. Macmillan continued, a 
system whereby public design by the Govern- 
ment was combined with private initiative, 
and whereby order and freedom could march 
together. The Government must do its proper 
job in broad economic policy, but it must not 
undertake the operation or direction of par- 
ticular industries or trades or commercial 
markets. 

The true obstacles to further production, Mr. 
Macmillan contended, were partly psycho- 
logical and partly material. They were, in 
part, the inheritance of the past and the 
legacy of war. It was upon those points that 
resolute action was required. 

The debate was concluded by the President 
of the Board of Trade, Sir Stafford Cripps, who 
said that the more the whole production team 
in the country worked together, the more 
quickly it would get the results. What was 
wanted was an integration of partnership 
between the Government as the overall planners 
and the employers and employees in industry 
as the executors of the plan, whether the em- 
ployers happened to be a national board or 
private employers. In the Government’s view, 
the key to getting that good team work, which 
alone could give the production needed, was 
the close and friendly association of manage- 
ment and iabour at all levels, not merely over 
wages and conditions, but over every problem 
that arose in the field of industry. 

Sir Stafford emphasised his belief that the 
British people were anxious to do their best to 
help to rehabilitate their country and provide a 
decent standard of living. Whether they were 
managers or workers, they deserved and needed 
reasonable remuneration for their work, and 
that ought to be a first charge upon produc- 
tion. Beyond that, however, it was good work- 
ing conditions and team work which would 
produce the required results, and the idea of 
an ever-rising spiral of inducement wages was 
one which, Sir Stafford said, made him shudder 
at the economic consequences that might come. 


The Raw Materials Position 

In an analysis of the raw materials 
position of this country at the present time, 
The Board of Trade Journal says that there is 
@ group of important raw materials, supplies of 
which are already or are becoming insufficient 
to keep fully employed the labour available to 
use them. This group comprises steel, lead, 
sawn timber, plywood, jute, hemp, paper- 
making and paint-making materials. Except 
for steel-and possibly hemp, supplies of all these 
materials are at present, and will certainly 
remain next year, substantially below pre-war 
level. This, it is pointed out, is the result of 
world shortages caused by scarcity of fuel or 
labour or by war devastation in the producing 
countries. 

So far, employment has not been seriously 
affected by shortages of this group of materials. 
The heavier demand for them, however, which 
will result from the anticipated increases in the 
labour force of some of the industries dependent 
upon them and from the disappearance of some 
of the strains and stresses of reconversion, 
cannot be matched by increased supplies of 
materials. 

Total stocks of all kinds of raw materials 
have fallen, it is estimated, by 20-25 per cent 
compared with their wartime peak. They were 
built up considerably in the early part of the 
war and the greater part of the fall in them took 
place in the years when the shortage of shipping 
was most acute. At the end of that period, 





whether the Government should play a part in} 





supplies from overseas sources of some import- 


ant materials were not available in quantitics 
sufficient to allow replenishment of stocks, 
which continued to diminish. The stocks have 
therefore now reached a point at which they 
can no longer be used to supplement supplies 
from current production or imports. In tho 
case of the scarcer raw materials, stocks in this 
country at present are lower, in terms. of con- 
sumption, than would have been considered a 
reasonable working level in pre-war days. 

On balance, it is suggested that the present 
distribution of the labour force of this country 
accentuates shortages of raw materials and 
semi-finished products, and a nearer approach 
to the pre-war pattern would ease the position. 
It would do this both by increasing the output 
of certain commodities and by diminishing 
demand for raw materials by the war-expanded 
industries. This, however, would only effect a 
partial cure, since world supplies of some basic 
commodities available for export are at a sub- 
stantially lower level than before the war. 

The Patternmakers’ Dispute 
Following discussions at the Ministry 

of Labour on Tuesday and Wednesday of last 
week, it was announced that the threatened 
strike of 15,000 members of the United Pattern- 
makers’ Association would not take place, and 
that the ban on overtime had been removed. 

The dispute, it may be recalled, arose over a 
claim put forward by the Association for a 
minimum wage of 3s. an hour, instead of the 
present minimum of 2s. 43d. Strike notices 
were handed to employers on November 8th, 
and the Association’s embargo on overtime 
took effect on November llth. It is under- 
stood that full agreement was reached at the 
conference with the Ministry of Labour. 


International Conference on Trade and 
Employment 
The Preparatory Committee for the 
International Conference on Trade and Employ- 
ment, which has been sitting in London since 
October 15th, held a plenary session on Tuesday, 
last, November 26th. This meeting marked the 
final stage of the Preparatory Committee’s 
deliberations in London, and reports of the five 
sectional committees presented at it show the 
progress that has been made in drafting an 
agenda for the International Conference which, 
it is hoped, will take place next year. The 
sectional committees have considered employ- 
ment and economic activity, trade restrictions, 
restrictive business practices, and inter-govern- 
mental commodity arrangements. 

The second session of the Preparatory Com- 
mittee is to take place in Geneva, probably in 
April: next. In the meantime, however, a 
drafting committee will meet in New York to 
prepare a draft charter based upon the report 
and other documents of the first session. This 
second session, it is understood, will carry 
further the problems which have been studied 
in London and will undertake the discussion of 
specific tariff problems. 


The American Coal Strike 


A strike involving some 400,000 soft 
coal miners began in the United States of 
America on November 21st, when, according to 
Mr. John L. Lewis, the leader of the United 
Mine Workers’ Union, the union’s contract 
with the Government came to an end. Shortly 
after the miners’ strike of last spring, the 
United States Government, it will be recalled, 
assumed control of the mines. So far as the 
present dispute is concerned, Mr. Lewis is said 
to have rejected a proposal for a sixty-day 
truce to permit negotiations with a view to the 
mines being returned to their owners. 

An immediate result of the strike is the 
cutting down of operations in the American 
steel industry. According to the American 
Iron and Steel Institute, only 70-5 per cent of 
the capacity has been taken up this week, 





compared with 91:4 per cent last week. 
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French Engineering News 
(From our French Correspondent) 
Paris, November 22nd. 


The modernisation commission concerned 
with internal transport envisages the creation 
of a@ waterway between the Seine and |’Escaut, 
and a metropolitan tube system for Marseilles. 
Three underground lines, with a total length of 
18 km, will cross the town and serve the port. 
It is estimated that these lines will carry about 
85 million passengers a year. Intermediate 
sections and the suburbs will be served by a 
trolleybus service. The cost of the construction 
of the underground system is estimated at about 
8500 million frances. 

* * * 


Ir is planned by modernisation of the iron 
and steel industry to increase steel production to 
15 million tons, compared with 10 millions in 
1929. Output for 1946 is expected to be only 
4 million tons of steel and 500,000 tons of cast 
iron. Present means of production represent 
a capacity for 12 million tons. Large-scale 
production machinery will be introduced. The 
programme for sheet products will be pushed 
ahead with the construction of eighteen instal- 
lations for each Thomas works in preparation 
for continuous work. The modernisation of 
equipment of certain blast-furnaces will be 
carried out, together with the replacement of 
units of less than 300 tons by twenty-four blast- 
furnaces producing 600 tons of iron per day. 
Finally, two more Thomas steelworks will be 
constructed and eight Martin ovens. Of the 
latter, two will be of 50 tons and six of 80 tons. 

* “ * 


An increase in the price of electricity is fore- 
cast in France, probably to take place after the 
elections. At the moment the price per kilo- 
watt-hour is lower than in 1914, taking the 
successive devaluations into consideration. The 
margin, which formerly was used for mainten- 
ance and installation, between production costs 
and sale price has been steadily diminishing. 
During the war little work on networks was 
undertaken, and therefore the state of installa- 
tions is not good. There is now increased 
demand, which has to be met by worn equip- 
ment, and much expensive work must be 
undertaken. 

* * * 


As from 1946 Lille is to start work on a four- 
year plan to make it one of the big inland ports 
of Europe. Under the plan many locks will be 
abolished and others rebuilt. Canals will be 
widened and deepened. By 1951 work on the 
extension of the canal system, undertaken by 
the Lille Chamber of Commerce, will connect 
the city with the sea by a waterway, permitting 
1350-ton barges to come from Dunkirk in two 
days. The 280-ton barges now used take six 
to eight days to cover the same distance. 
Similar work near Bethune will improve and 
speed up canal traffic between the Lille— 
Roubaix-Tourcoing area and the Northern 
France coal fields. 

* * * 


Work is now in hand on the construction of 
gas pipe lines between Tarbes and Pierrefitte 
and between Tarbes and Pau. The latter, 
which is 45 km long, was started about the 
middle of August, and is expected to be ready 
for service by December. The 35-km Tarbes— 
Pierrefitte line will probably be ready about the 
same time. A 78-km line between Boussens 
and Toulouse has a circumference of 313 mm, 
will work at a pressure of 60 kg, and will be 
divided between various specialised enterprises. 
This work, which started at the end of October, 
will be completed during the summer of 1947. 


* * * 


Work is to be undertaken to dredge the bed 
of the Loire Maritime in order to salvage the 
huge dredgers sunk by the Germans. The 
dredger ‘“ Pologne’’ has been set up 17 km 
above Nantes for work involving excavation 
over more than a kilometre of the bed of the 
Loire Maritime. Diversion of the river will 
permit the lifting of several dredgers, including 
the “‘ Satouville,” the most powerful in Europe. 





Notes and 


Memoranda 


a 


Rail and Road 


German Rattways.—The Chancellor of the 
Duchy of Lancaster, Mr. Hynd, stated recently in a 
written reply that the German railways were no 
longer disorganised, but were working efficiently 
with the rolling stock at their disposal. The pro- 
blem was now one of increasing rolling stock, 
particularly locomotives and freight wagons, and 
that was a matter receiving the constant attention 
of the Control Commission. 

L.M.S. DeratmMent.—On Friday morning, 
November 22nd, seven coaches of the 8.20 a.m. 
Carlisle to London train left the rails 6 miles north 
of Preston on the main London and Glasgow line of 
the London, Midland and Scottish Railway. 
Shortly after the derailment, a Liverpool to Glasgow 
train approached on the adjoining track and its 
locomotive hit the coaches of the derailed train. 
Some passengers were injured as a result of the 
accident. 

Rattway Recerpts.—The returns of the four 
main line railways of Great Britain and the London 
Passenger Transport Board for the four weeks ended 
November 3rd show that total traffic receipts were 
£27,332,000, com: with £27,657,000 in the 
corresponding period of 1945. The total was made 
up as follows :—Passenger, £14,383,000; mer- 
chandise, £8,646,000 ; and coal and coke, £4,303,000. 
The total traffic receipts for the forty-four weeks 
to November 3rd, 1946, were £304,659,000, a 
decline of £20,919,000 compared with the corre- 
sponding period of 1945. 

New L.N.E.R. Tunnet.—The Thurgoland 
double-line tunnel on the London and North- 
Eastern Railway between Wortley and Penistone, 
which was first brought into use on July 14th, 1845, 
when the Dunford Bridge and Sheffield section of 
the Manchester and Sheffield main line was opened 
for traffic, is to be supplemented by a single-line 
tunnel driven alongside it. The work is necessary 
because the present tunnel is of insufficient height 
to give clearance for the overhead equipment 
required for the Manchester and Sheffield electri- 
fication scheme. When the job is completed, the 
new tunnel will be used for down line traffic and the 
original double-line tunnel for up traffic. Although 
the new tunnel, which is to be concrete lined, will 
be less than a quarter of a mile in length, the work 
will cost approximately £124,000. 


Air and Water 


Tue “Tupor I” Arrcrart.—The Ministry of 
Civil Aviation announces that on the recommenda- 
tion of the Air Registration Board, a certificate of 
airworthiness has been issued for the “‘ Tudor I” 
aircraft. This aircraft, which is manufactured by 
A. V. Roe and Co., Ltd., is intended to be used by 
B.O.A.C. on the North Atlantic route. 


War ReEcorD oF SHEFFIELD’s WATERWORKS.— 
The City of Sheffield has just issued an illustrated 
brochure, entitled ‘‘ War Report of the Waterworks 
Undertaking, 1939-45,” which has been compiled 
from official data by Mr. R. Charles, the personal 
assistant to the general manager and engineer. The 
record has been made in three parts, the first describ- 
ing air raid precautions and other measures adopted 
for safeguarding the waterworks and maintaining 
water supplies during the war years. The second 
part deals with aerial attacks on the City of Shef- 
field, making special reference to damage caused to 
the water undertaking and to the work of restora- 
tion ; and the third part describes the department’s 
mutual aid scheme, by which assistance was ren- 
dered to London, Birmingham and Leeds after 
severe bombing raids. 


Severn BarraGe ScHEME.—A question was 
asked in Parliament on November 18th by Sir 
Stanley Reed as to whether the long list of projects 
blueprinted and prepared included the Severn 
barrage and hydro-electric scheme, and whether 
the new tidal model recommended by the expert 
committee which investigated the plan would be 
undertaken. The Minister of Fuel and Power said 
in reply that the Severn barrage scheme was a long- 
term project requiring an estimated period of about 
eight years for completion, and involving heavy 
capital expenditure, extensive calls on skilled 
manpower and on constructional materials at 
present in short supply. For those reasons alone, 
apart from the technical and economic problems 
arising from it, the scheme was not one which could 
be regarded as immediately practicable. The 
question of a tidal model, the Minister stated, was 
receiving close consideration by the Departments 
concerned. 





Miscellanea 

A Zino-ALLoy Diz Founpry.—We referred in an 
article on this subject, published in our issue of 
November 15th, to “ "Birks irksite”’ metal, used by 
Vauxhall Motors, Ltd., in its newly erected press 
tool and die foundry at ‘Luton. This metal is manu- 
factured and supplied by the Hoyt Metal Company 
of Great Britain, Ltd., of Putney, London, 8.W.15. 


EXHIBITION oF Gas APPLIANCES.—An exhibition 
under the title ‘‘ Gas in the Design for Living ” 
was opened at the Building Centre, 9, Conduit 
Street, London, W.1, on November 22nd by Sir 
Thomas Barlow, Chairman of the Council of Indus- 
trial Design. It has been organised by the British 
Gas Council and the various exhibits—mainly of a 
domestic nature—demonstrate the improvements in 
the design and performance of gas appliances. 


THe CuHemicaL Socrery’s CENTENARY.—Sir 
Robert Robinson, F.R.S., has accepted the invita- 
tion of the Council of the Chemical Society to deliver 
the Faraday Lecture during the Society’s centenary 
celebrations in July, 1947. The Faraday Lecture- 
ship was founded in 1867 to commemorate Michael 
Faraday, who was elected a Fellow of the Society 
in 1 and was one of its Vice-Presidents. 
Normally the lecture is delivered every three years. 
The lecture, which will be delivered in the Central 
Hall, Westminster, 8S.W.1, on Thursday, July 16th, 
1947, will form the principal scientific event of the 
centenary celebrations. 


British VALVE MANUFACTURERS’ ASSOCIATION. 
—At the seventh annual general meeting of the 
British Valve Manufacturers’ Association, held on 
November 20th in London, Mr. J. M. Storey, 
managing director of Dewrance and Co., Ltd., was 
elected chairman in succession to Mr. "Robert A. 
Blakeborough, chairman and managing director of 
J. Blakeborough and Sons, Ltd. In his report on 
the joe committee’s activities durmg the 
year, t referred to the standard con- 
ditions of sale which had been issued to members. 
He also referred to the plans for the formation of a 
Hydraulic Research Association, in which the 
Government was taking a keen interest. 

ELECTRON JUBILEE CELEBRATIONS.—The fiftieth 
anniversary of the discovery of the electron by the 
British physicist, Sir Joseph Thomson, O.M., will 
occur next year. To mark this jubilee and 
to demonstrate the great influence such an 
advance in pure physics may have on the life of the 
community, the Institute of Physics and the Physical 
Society are jointly arranging a series of meetings 
and other functions to take place in London on 
September 25th and 26th, 1947. A special exhibi- 
tion which will remain open to the public for several 
weeks will be held at the Science Museum, South 
Kensington, and will show the development of the 
great range of modern industrial equipment from its 
earliest experimental origins. 

Wortp List oF Screntiric PERIODICALS.— 
Preparations are being made for the issue of a third 
edition of “‘ The World List of Scientific Periodicals.” 
The last edition of this scientific reference work, 
issued in 1934, and covering the years 1900-33, is 
now out of print, though still in constant demand. 
The new edition is designed to include all the scien- 
tific and technical periodicals which appeared 
during the period 1900-47, as well as the holdings 
of additional libraries. Librarians are being asked 
to co-operate by sending particulars of all those 
journals on their shelves which do not appear in the 
second edition, or are shown there as having no 
location in this country, to the secretary, World 
List of Scientific Periodicals, care of the Zoological 
Society of London, Regent’s Park, London, N.W.8, 
from which office further information may be 
obtained. 


Russer LavexX wWitH REVERSED CHARGE.—A | 
pamphlet by C. M. Blow, B.Sc., Ph.D., entitled 
“* Positex,” has been published by the British 
Rubber Development Board, 19, Fenchurch Street, 
E.C.3, describing research work on the properties 
of a new form of natural rubber latex with reversed 
charge, which has applications in the textile and 
other industries. Natural rubber latex consists of 
particles of rubber emulsified in water, and since it 
originates from the living tree it is liable to attack 
by bacteria. Preservatives must therefore be added 
if it is not to “‘ go bad.” The preservative usually 
employed is ammonia, and the particles of latex 
so preserved are negatively charged. ‘“* Positex,” 
however, has been so processed that the rubber 
particles carry a positive charge, even when in an 
alkaline medium. The practical applications of this 
fundamental difference in colloidal properties are 
the subject of the pamphlet. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Bradford Engineering Society 
Monday,. Dec, 2nd.—Technical College. 
Film, “Steam.” 7.15 p.m. 


British Interplanetary Society 


Bradford. 


Saturday. Dec. 7th.—St. Martin’s Technical School, 
Charing Cross Road, W.C.2. ‘History of the 
109-509 Rocket Unit,” John Humphries. 6 p.m. 


Chemical Engineering Group 
Thursday, Dec. 5th.—BRisTOL Section : The University, 
Woodland Road, Bristol. ‘‘ Industrial Application 
of Activated Alumina to Adsorption Brying,” 
J. W. Carter. 5.30 p.m. 


Chemical Society 
Thursday, Dec. 5th.—Burlington House, Piccadilly, W.1. 
** Macromolecules Synthesised by Micro-Organisms,”’ 
M. Stacey. 7.30 p.m. 
Illuminating Engineering Society 
Tuesday, Dec. 10th.—E.L.M.A, Lighting Service Bureau, 
2, Savoy Hill, W.C.2. ‘“‘ Railway Lighting: Some 
Lessons from Experience and Views on the Future,” 
A. Cunnington and G. W. Golds. 6 p.m. 
Institute of British Foundrymen 
Saturday, Dec. 7th—LANCASHIRE BRANCH : 


Technology, Sackville Street, Manchester. 
Production of High-Quality Steel,” W. H. 


College of 
“The 


Salmon. 


3 p.m. 
Melson, Dec. 9th.— SHEFFIELD BRaNcH : Royal Victoria 
Station Hotel, Sheffield. ‘‘ German Steel Foundries,” 
J. E. Mercer. 7.30 p.m. . 
Tuesday, Dec. 10th.—StovuGu Section : Lecture Theatre, 
High-Duty Alloys, Trading Estate, Slough. ‘‘ Cast 
Irons for Special Duties,” A. B. Everest. 7 p.m. 
Institute of Economic Engineering 
Friday, Dec. 6th.—MipLanp Recion : Chamber of Com- 
merce, 95, New poate: Birmingham. Annual general! 
meeting. 7 
Friday, Dec. 13th. ar owdray Hall, Henrietta Place, W.1. 
‘Industrial Heating,” J. R. Kell. 7 p-m. 


Institute of Fuel 


Monday, Dec. 9%th.—Inst. 
Storey’s Gate, S.W.1. 
genation of Coal and Tar,” 


Institute of Marine Engineers 
To-day, Nov. 29th.—Epvucation Group: 85, Minories, 
E.C.3. ‘‘The Education and Training of Marine 
Engineers,” Lt.-Cdr. C. R. English. 5.30 p.m 
Tuesday, Dec. 10th.—85, Minories, E.C.3. “ Marine 
Auxiliaries Driven by A.C. Supply,” A. Porter. 
5.30 p.m. 


of Mechanical Engineers, 
‘Progress in the Hydro- 
Kenneth Gordon. 6 p.m. 


Institute of Physics 

Friday, Dec. 6th.—19, Albemarle Street, W.1. ‘* The 
X-Ray Examination of Radio Valves,” E. G. W. 
Bowers; and “‘ Magnified Images,’’ C. tae end 
6.30 p.m. 

Tuesday, Dec. 10th.—GLasGow Brancu : The University, 
Glasgow. ‘‘ Betatrons,” Prof. Oliphant. 

Tustitute of Transport 

Tuesday, Dec. 3rd.—MiDLAND SEctTIoN : Imperial Hotel, 
Birmingham. “Refrigerated Transport by Rail,” 
W. P. Bradbury. 6.30 p.m. 


Institution of Automobile Engineers 
Tuesday, Dec. 3rd.—Inst. of Mechanical Engineers, 
Storey’s Gate, S8.W.1 “The Uses of Powder 
Metallurgy in Automobile Engineering,” J. A. 
Judd and W. H. Tait. 6 p.m. 


Institution of Chemical Engineers 
Saturday, Nov. 30th.—N.W. Brancu: College of Tech- 
nology, Manchester. ‘‘ The Concentration of Caustic 
Soda Solution,” K. A. Sherwin. 3 p.m. 
Tuesday, Dec. 3rd.—Geological Society, Burlington 
House, Piceadilly, W.1.' ‘‘ Nitric Acid Production,” 
F. E. Warner. 5.30 p.m. 


Institution of Civil Engineers 
Tuesday, Dec. 3rd.—Great George Street, 8.W.1. ‘‘ The 
Relationship of Runway Thickness and Under- 
carriage Design to the Properties of the Sub-Grade 
Soil,’ H. Q. Golder. 5.30 p.m. 


Institution of Electrical Engineers 

To-day, Nov. 29th.—S. Miptanp StupENTs: Technical 
College, Stafford. ‘‘ Electric Resistance Furnaces,” 
F. Crook. 7 p.m.—N. Eastern Stupents: King’s 
College, Newcastle-on-Tyne. ‘Insulation Tech- 
nology,” B. A. L. Ellings. 6.30 p.m, 

Monday, Dec, 2nd.—S. MipLtanp CENTRE: James Watt 
Institute, Great Charles Street, Birmingham. 
“The Extinction of Arcs in Air-Blast Circuit 
Breakers,” A. Allan and D. F. Amer; ‘‘The 
Influence of Resistance Switching on the Design 
of High Voltage Oil Circuit Breakers,’’ H. E. Cox 
and T. W. Wilcox. 6 p.m. 


Tuesday, Dec. 3rd.—N. M1pLaND CENTRE: Corporation 


Electricity Department, Whitehall Road, Leeds. 
** Power Supply for Generating Station Auxiliary 
Services,’ 

Wednesday, Dec. 


Szwander. 6 p.m. 
4th. Rapio Section: Savoy Place, 


ge Propagation Using the Impedance Concept,” 
- Booker. 5.30 p.m, 
T Fete Dec. 5th.—Savoy Place, Victoria Embankment, 
W.C.2. ‘Power Su ply for Generating Station 
Auxiliary Services,” VF Szwander. 5.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Dec. 3rd.—39, Elmbank Crescent, Glasgow. 
“The Resistance to Cavitation Erosion of Propeller 
Alloys,’’ R, Beeching. 6.30 p.m. 


Institution of Heating and Ventilating Engineers 

Wednesday, Dec. 4th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘The Chemical Descaling 
of Boilers,” R, H. Burns. 6 p.m. 


Institution of Mechanical Engineers 
To-day, Nov. 29th.—Storey’s Gate, St. James’s Park, 
S.W.1. “Aircraft Propulsion,” F. M. Green and 
7 E. Wallington. 5.30 p.m.—SouTHERN Grapbv- 


ATEs: Technical College, Old Post Office, Farn- 
borough. ‘‘ Problems in Rocket Development,’’ J. 
Humphries. 7 p.m. 


Saturday, Nov. 30th—YorKsHIRE GrapvUATES: Hotel 
Metropole, Leeds. ‘‘The Selection and Develop- 
ment of a Steam Power Station Site,” T. H. Carr. 


2.30 p.m. 
Monday, Dec. 2nd.—N. Eastern Brancu: Neville 
Hall, Westgate Road, Newcastle-on-Tyne. ‘‘ The 


Place of the Model in Aeronautical Research,” 
W. G. A. Perring. 6 p.m 
Thursday, Dec. 5th.—N. W ESTERN BRANCH : Engineers’ 
Club, Albert Square, Manchester. Annual dinner. 
6.30 p.m. 
Friday, Dec. 6th—-E. Miptanp Brancn: Technical 
College, Lincoln. ‘‘ Radar,” O. G. Sutton. 7 p.m. 
Saturday, Dec. T7th.—E. Mtptanp Brancu: Black Boy 
Hotel, Nottingham. Annual dinner. 
Institution of Post Office Electrical Engineers 
Monday, Dec. 9th.—Faraday Building (South Block), 
Knightrider Street, E.C.4. ‘‘ The Circuit Labora- 
tory in Wartime,’ C. H. Wright. 5 p.m. 


Institution of Production Engineers 

Monday, Dec. 2nd.—YorKSHIRE SECTION: Hotel 
Metropole, Leeds. ‘‘ Relationship between Re- 
search and Production Engineering,’ W. Armstrong, 
C. L. David and R. J. Mitchell. 7 p.m.—DeErsy 
Sus-section: Art School, Green Lane, Derby. 
** X-Ray in Industry,” Dr. Mullins. 6.45 p.m 

Wednesday, Dec. 4th.—NotTtTiIncHaM SEcTION: Victoria 
Station Hotel, Nottingham. ‘‘ Outline of Modern 
Die Forging Practice,’”” H. M. H. Fox. 7 p.m. 

Tuesday, Dec. 10th.—BtRMINGHAM SrcTION: Chamber 
of Commerce Building, New Street, Birmingham. 
“ Costing for Engineering Production,”’ G. C. Stone. 
7 p.m.—BrrMincHaM GrRapvaTEs: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘Some Requirements of the 1937 Factories 
Act,” T. A. Edwards, 7.15 p.m. 


Junior Institution of Engineers 

To-day, Nov. 29th.—39, Victoria Street, S.W.1. ‘‘ The 
Trend of Patent Law,” G. W. Tookey. 6.30 p.m. 

Friday, Dec. 6th.—WeEsTERN Section: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
** Engineering Aspects of Atomic Energy,’’ Herbert 
Chatley. 7.30 p.m. 

Saturday, Dec. 7th.—N. WESTERN SecTION : Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘‘ Short Circuit Testing Stations for the 
Prov ing of Circuit Breakers,” R. J. Birkinshaw. 
2.30 p.m 

Thursday, Dee, 12th.— SHEFFIELD SEc TION : Metallurgical 
Club, West Street, Sheffield. ‘Asbestos: Its 
History, Manufacture and Use,” C. A. Nichols. 
‘p.m. 


Keighley Association of Engineers 
Friday, Dec. 6th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘* The Steam Locomotive,’ W. A. 
Tuplin. 7.30 p.m. 


Manchester Association of Engineers 
Friday, Dec. 6th.—Engineers’ Club, Albert Square, Man- 
chester. ‘‘ Developments in Ship Propulsion,” 
Sterry B. Freeman. 6.45 p.m. 


Manchester Geolegical and Mining Society 

Tuesday, Dec. 10th.—Engineers’ Club, Albert Square, 

Manchester. ‘‘The Training of Under Officials,”’ 

R. W. Evans. 3,15 p.m. 

Manchester Statistical Society 

To-day, Nov. 29th.—INDUSTRIAL GROUP : 
Parsonage, Deansgate, Manchester. 
Problems in the Chemical Industry,” 
6.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, Nov. '29th.—Mining Institute, Newcastle-on- 





16, St. Mary’s 
** Correlation 
O. L. Davies. 


Tyne. ‘ Admiralty Floating Docks: Construction 
During the 1939-1945 War,” _F. Hickey. 6 p.m 
Wednesday, ; Boles Hall, 





Newcastle-on-Tyne. “The Design of Merchant 
Ships,” Frederick C. Lingwood. 6.45 p.m. 


Royal Aeronautical Society 

To-day, Nov, 29th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1.  ‘‘Aircraft Propulsion,” 
F. M. Green and J. E, Wallington. 5.30 p.m. 
Thursday, Dec. 5th—Inst. of Civil Engineers, Great 
George Street, S.W.1. ‘Protection of Aircraft 
Against Ice,” J. K. Hardy. 6 p.m. 


Royal Institution of Great Britain 

To-day, Nov. 29th.—21, Albermarle Street, W.1. ‘‘Com- 
passes, Past, Present and Future,” Captain H, L. 
Hitchins. 9 p.m. 

Friday, Dec. 6th.—21, Albemarle Street, W.1. “‘A New 
Approach to the Fine Arts in Univ ersity Education,” 





“The Elements of 


Victoria Embankment, W.C.2. 





Thomas Bodkin. 9 p.m. 





Royal Statistical Society 

Friday, Dec. 6th.—INDUSTRIAL APPLICATIONS SECTION ; 
E.L.M.A. Lighting Service Bureau, 2, Savoy Hill, 
W.C.2. ‘Statistics in America—Factory Organis,- 
tion,” W. Bennett. 6 p.m. 

Rugby Engineering Society 

Tuesday, Dec. 3rd.—Corporation Electricity Depart- 
ment, Little Church Street, tet 9 “Some 
Applications of X-Rays in Engineering,” L. Mullins. 
7.30 p.m, 

Sheffield Metallurgical Association 

Tuesday, Dec. 3rd.—198, West Street, Sheffield, |. 
“The Mechanism of Sheet Metal Drawing,” H. W. 
Swift. 6.30 p.m. 


Society of Engineers 

Monday, Dec. 2né.—Geological Society, Burlington 
House, Piccadilly, W.1. “ Copper Alloy Resistanc 
Materials,” H. G. Taylor. 5 p.m. 

Society of Instrument Technology 

Monday, Dec. 9th.—N. WesTERN Section: College of 
Technology, Manchester. ‘‘ The Organisation of an 
Industrial Instrument Department,” J. O. C. Vick, 
Mr. Lamond and Mr. Lindsey. 7.15 p.m. 

Women’s Engineering Society 

Thursday, Dec. 12th.— MANCHESTER BRANCH : Engineers’ 
Club, Albert Square, Manchester. ‘‘ Motion Study,” 
Miss A. G. Shaw. 6.30 p.m. 








Personal and Business 


Mr. H. V. Vaue has been appointed a director o 
Powell, Duffryn, Ltd. 

Mr. W. W. Hackett has resigned from the board 
of Tube Investments, Ltd. 

CroMPTon Parkinson, Ltd., has opened a new 
hostel for apprentices at Chelmsford. 


of Socony-Vacuum Oil Company, Inc., New York. 

Mr. F. H. Hovutr has been appointed general 
foundry manager of John Fowler and Co. (Leeds), 
Ltd. 

Mr. G. A. WoopeEson and Mr. L. Thompson have 
been elected directors of Clarke, Chapman and 
Co., Ltd. 

Mr. J. C. Jones, chief mechanical engineer, has 
been appointed general manager of the Paraguay 
Central Railway. 

Mr. James LEeGGAT has been re-elected Chairman 
and Mr. Barclay Hogarth Vice-Chairman of the 
Clyde Navigation Trust. 
chemist to Catton and Co., Ltd., Yorkshire Steel 
Foundry, Hunslet, Leeds. 

Mr. E. H. Guvpr, director of Baker Perkins, Ltd., 
has been appointed Chairman of the Industrial 
Co-partnership Association. 

ALBRIGHT AND WILson, Ltd., distributors of 
Dow Corning silicone products, has appointed Mr. 
K. A. M. Barton manager of the silicone department. 

Mr. Mervyn Tatsor has been appointed press 
and publicity officer of Associated British Oil 
Engines, Ltd., and its subsidiary British Oil Engines 
(Export), Ltd. 

Mr. A. B. Cauty, Shipowners’ Chairman of the 
National Maritime Board since 1934, has retired, 
and Mr. Basil Sanderson, Chairman of the Shipping 
Federation, has been appointed his successor. 

THE Boarp oF TRADE announces that the 
Standards Department has left Blackpool and 
that its address is now Chapter Street House, 
Chapter Street, London, 8.W.1 (telephone, Vic- 
toria 7032). 

THE CoLONIAL OFrFicE announces the following 
appointments :—Mr. James Cross, M. Inst. C.E., 
deputy harbour engineer, Colombo Port Commis- 
sion, Ceylon ; and Captain Douglas Bond, assistant 
engineer, Public Works Department, Uganda. 
THE ALUMINIUM DEVELOPMENT ASSOCIATION 
announces the following staff appointments :—Mr. 
G. R. L. Watkins, A.M.I.N.A.,' naval architect ; 
Mr. J. C. Bailey, B.Sc., liaison officer to co-ordinate 
the work of the technical committees and senior 
technical staff; Mr. N. B. Vaughan, M.Sc., informa- 
tion officer and librarian; and Mr. F. L. Stafford, 
A.M.I. Mech. E., M.I. Loco. E., railway transport 
engineer. 








SwepisH Om Pree Line.—A project for an oil 
pipe line across Sweden from Gothenburg to Stock- 
holm has been put forward recently by the Gothen- 
burg Port Authorities and is now being examined 
by a specially appointed Government Committee. 
It is understood that the scheme includes two all- 
welded steel tube lines, one of 8in diameter for 
heavy oil and one of 4in diameter for petrol. This 
pipe line, which is intended for the transportation 
of 2,000,000 tons of oil annually to the industrial 
districts in Central Sweden, is calculated to cost 
£1,380,000, not including expenditure on the expro- 
priation of ground. The total length would be 
396 miles, including two branch lines to the towns 








of Vasteras and Nynéshamin. 






Mr. A. L. NicKERsoN has been elected a director 


Mr. L, J. A. Haywoop has been appointed chief 
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Retirement of Major-General 

Sir Bertram Rowcroft 
Ir is announced that Major-General Sir 
Bertram Rowcroft, the first Director of Mech- 
anical Engineering at the War Office, will retire 
on December 31st, 1946. Sir Bertram was born 
in 1891 and was educated at Haileybury 
College, the Regent Street Polytechnic and the 
Royal Military College, Sandhurst. After 
short periods on the Metropolitan Railway and 
with the Wantage Engineering Company in 
1908 and 1909, he passed through Sandhurst 
and was gazetted to the A.S8.C., later the 
R.A.S.C., in 1911. Before 1914 he spent a year 
with John I. Thornycroft at Basingstoke and 
Southampton on automobile and marine work. 
From 1914 to 1918 he served with the Mech- 
anical Transport Units and in 1918 he was 
appointed Staff Captain (Technical) in the 
Supplies and Transport Directorate, War Office, 
a position he held until 1922. In that year he 
became an Instructor in Mechanical Engineering 
at the R.A.S.C. Training Centre, Aldershot. 
From 1927 to 1930 he saw overseas service in 
India and Ceylon. Returning from Ceylon in 
January, 1930, he was appointed Assistant 
Inspector of Tanks, and he was promoted to 
Inspector in 1932. In 1936 he became Com- 
mander of the R.A.S8.C. Ist Division, with 
which he served both in Aldershot and Palestine. 
On promotion to Lieutenant-Colonel he was 
given command of the Training Battalion, and 
in the 1939 mobilisation was responsible for the 
receipt and allocation of all R.A.S.C. reservists. 
In November, 1939, Colonel Rowcroft rejoined 
the War Office as Deputy Director of Supplies 
and Transport (Transport), and he was re- 
sponsible under the Director for the growth and 
administration of the very large force of 
R.A.S.C. units raised and put mto action. In 
May, 1942, it will be recalled, he was selected 
to be the first Director of Mechanical Engi- 
neering at the War Office, and he organised the 
new Corps of Royal Electrical and Mechanical 
Engineers. He was promoted Brigadier in 
1940, Acting Major-General in 1942 and Sub- 
stantive Major-General in October, 1943. During 
the war years he visited all theatres of opera- 
tions and also visited America, Canada and 
Australia. He was created M.B.E. in 1926, 
C.B.E. in 1941, C.B. in 1944 and K.B.E. in 
1946. In 1925 he became an associate member 
of the Institution of Mechanical Engineers and 
served on the Council in 1942. In that year he 
was admitted to the full membership of both 
the Institution of Mechanical Engineers and the 
Institution of Electrical Engineers. Sir Bertram 
is a member of the Worshipful Company of 
Turners and an Honorary Freeman of the City 

of London, having been admitted in 1943. 


Jet Propulsion Exhibition at Charing 
Cross Underground Station 

THE first British exhibition to illustrate the 
principles and applications of jet propulsion has 
been organised by the Ministry of Supply and 
will be opened at the Charing Cross Underground 
Station on Monday, December 16th, by Mr. John 
Wilmot, the Minister of Supply. The exhibition 
will remain open until January 3rd. By means 
of twelve panels the basis of jet propulsion will 
be explained. Subjects will include the case for 
the turbine against the piston ; the effect of gas 
turbines on aircraft design ; their development 
since 1791, when John Barber patented the 
first known gas turbine ; the difference between 
the centrifugal and axial compressor ; problems 
relating to flight at the speed of sound; the 
application of jet propulsion to land and water 
transport and the development of passenger- 
carrying aircraft with jet propulsion. The 
organisation of jet engine production by the 
Ministry of Supply will be dealt with, and the 
part played by the National Gas Turbine Estab- 
lishment and the Gas Turbine Collaboration 
Committee. The work of. private firms in 


manufacturing the finished engines will also be 


shown will be the Rolls-Royce ‘“‘ Nene,” the 
De Havilland ‘‘ Ghost,” the Armstrong-Siddeley 


“Mamba”? and the Metropolitan-Vickers 
‘“‘ F2/3.” A working Perspex model of the 
Bristol ‘‘ Theseus’’ engine will be on view. 


There will also be models of the record-breaking 
Gloster ‘‘ Meteor’ aircraft, the De Havilland 
“Vampire” and “ 108,’’ the Saunders-Roe 
“ SR/Al1,” the Armstrong Whitworth “AW.52,” 
and the Vickers Supermarine ‘ E10/44.” A 
6ft model of a hypothetical aircraft of the 
future, which created great interest when it was 
shown in Paris last month, at the International 
Aeronautical Exhibition, will also be shown. 


Gauge and Tool Advisory Council 


In the House of Commons, on Thursday, 
November 28th, Mr. John Wilmot, the Minister 
of Supply, announced that a Gauge and Tool 
Advisory Council had been formed, which will 
have as its official Chairman Mr. 8. F. Steward, 
a director of Bull Motors, Ltd. Mr. Steward is 
also the Chairman of the Machine Tools 
Advisory Council. The twelve members of the 
Committee include nine drawn from the gauge 
and tool industry, two trade union members and 
one independent industrialist. The hope is 
expressed that the Council will provide a 
regular means of communication between the 
Government and industry, on measures for 
promoting a gauge and tool industry capable of 
making the maximum contribution to security, 
industrial efficiency and export. The Council 
will concern itself with the design and manu- 
facture of gauges, cutting tools, jigs and 
fixtures, and engineers’ measuring instruments. 
The following are members of the new Council : 

‘The Hon. R. A. Balfour, Arthur Balfour and 
Co., Ltd.; Mr. A. Bell, Hon. Treasurer, Gauge 
and Tool Makers’ Association ; Mr. A. Dormer, 
Sheffield Twist Drill and Steel Company, Ltd.; 
Mr. F. J. Halliwell, Arnott and Harrison, Ltd.; 
Mr. 8S. J. Harley, Coventry Gauge and Tool 
Company, Ltd.; Mr. H. N. Harrison, National 
Industrial Officer of the National Union of 
General and Municipal Workers; Mr. H. S. 
Holden, Brooke Tool Manufacturing Company, 
Ltd.; Mr. A. E. Morrison, Moore and Wright 
(Sheffield), Ltd.; Mr. S. W. Rawson, Thomas 
Firth and John Brown, Ltd.; Major-General 


E. P. Readman, English Steel Corporation, 
Ltd.; Mr. B. C. Westall, Thomas De La Rue 
and Co., Ltd.; and Mr. V. E. Wymans, Regional 


Officer of the Amalgamated Engineering Union. 
In addition, the Government Departments 
principally concerned will be represented on the 
Council. 


Scientific Ideals in War and ‘Peace 


In the course of his Presidential Address to 
the Royal Society, at its annual meeting .held 
on Saturday, November 30th, at Burlington 
House, Sir Robert Robinson touched upon the 
possible danger to scientific ideals which, he 
suggested, was inherent in the idea of total war. 
Scientists, he pointed out, were faced with some 
difticult practical problems, which called for an 
immediate solution. The dilemma, he said, 
could alone be solved by real friendship and 
concord among the nations, which was ever 
present in unarmed peace. In his opinion, the 
defining of these difficulties only courted 
inaccuracy and undve simplification. As he 
saw it, it meant very roughly a conflict between 
the ideals of scientists and their conception of 
service to humanity, on the one hand, and their 
duty as citizens and units of a democratic com- 
munity, on the other hand. The individual 
scientist must obey the dictates of his own con- 
science. His own personal view, he went on to 
say, was that all scientists should seek to pro- 
mote international amity, and at the same time 
should endeavour to outlaw all methods of 
warfare, which by their nature involved total 
war. These included, he held, the aerial 
bombardment of cities, chemical warfare, bio- 
logical warfare, the use of atom bombs and any 


course was, he thought, not an empty dream, 
because he felt that the universal brotherhood 
of scientists had a real existence. Speaking of 
the work done in the war by university depart- 
ments, he noted that the universities had pre- 
served intact their precious liberty of action, 
and as yet there had been no attempt to curtail 
it. This fact suggested, a feasible line of 
demarkation, in that extra mural contracts 
placed by Service Departments with the uni- 
versities need not, and should not, contain any 
clauses restricting free publication of the results. 


The Late Mr. William Geddes Spence 


THE death is announced, at his home, ‘‘ The 
Shieling,’’ Highland Road, Barton-on-Sea, on 
Thursday, November 28th, at the age of 
eighty-six, of Mr. William Geddes Spence. Mr. 
Spence was the leader of a group of young ship- 
builders and engineers who created an agitation 
early in 1884, which ultimately led to the 
establishment of the North-East Coast Insti- 
tution of Engineers and Shipbuilders. For the 
first year of its existence Mr. Spence held the 
office of Honorary Secretary of the Institution. 
He served his apprenticeship with R. and W. 
Hawthorn, Leslie and Co., Ltd., at St.. Peter’s 
Works, Neweastle-upon-Tyne, and .afterwards 
attended higher technical classes at the Uni- 
versity of Glasgow. After gaining sea experi- 
ence as a third engineer, Mr. Spence returned to 
Newcastle-upon-Tyne to take up the position 
of assistant manager to the firm of Henry 
Watson and Sons, Ltd. In 1888 he became 
chief draughtsman at Gourlay Brothers, of 
Dundee, and in 1891 he took up a similar position 
with George Clark, Ltd., of Sunderland. From 
1897 to 1911 he was manager of the Neptune 
Engine Works of Swan, Hunter and Wigham 
Richardson, Ltd., at Walker-on-Tyne. From 
1911 until his retirement in 1931 he was director 
and general manager of George Clark, Ltd., of 
Sunderland. During his long association with 
the Tyne and Wear he was a valued member of 
the North-East Coast Institution of Engineers 
and Shipbuilders. 


The Production Engineering Research 
Association of Great Britain 

AT a reception in London, on Tuesday, 
December 3rd, an outline was given of the con- 
stitution, objectives and future activities of the 
Production Engineering Research Association 
of Great Britain. Brief particulars of this new 
association were given in our issue for November 
15th, 1946, and its objectives were particularly 
well summarised at the conference by Sir 
William Stanier. He said that it intended to 
provide the means for applied ‘research for the 
machine tool industry, the gauge and tool 
industry and production engineering so. that 
the fundamental facts that are discovered by 
research will be translated to practical equip- 
ment ; secondly, expert advice will be given in 
the use of machine tools and gauging systems 
to enable them to get the maximuin output ; 
and thirdly, to put British machine tool tech- 
nique in the forefrcnt of the ‘world’s require- 
ments. ‘Mr. H. H. Taylor briefly traced ‘the 
events which led up to the formation of the 
Association, which originated in the research 
department of the Institution of Production 
Engineers, formed with the assistance of Lord 
Nuffield and the Governors of Loughborough 
College in 1939. Dr. D. F. Galloway, the 
Director of Research of the Association, dealt 
at some length with the programme of research 
which was being undertaken at the new “head- 
quarters of the Association at Melton Mowbray. 
He pointed out that the success of the Associa- 
tion demands that the application .of research 
results in industry should not only be full and 
effective, but that it must. also be prompt. The 
time lag between research and the application 
of results must be reduced to the absolute 
minimum in order that British production 
engineering may derive the maximum benefits 








Among the actual engines to be 


illustrated. 


similar devilries that might be devised. Sucha 


from the research carried out: 
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Deformed Bar Reinforcing Steel in Sweden 


By ERLING REINIUS* 


INTRODUCTION 


| ba Sweden, plain, round bars have hitherto 
been almost exclusively used as reinforcing 
steel in concrete. The quality of the steel 
has usually been St 37 or St 44, its strength 
being 53,000 lb or 63,000 lb per square inch 
and yield point 31,500 lb or 37,000 1b per 
square inch. 

It is a well known fact that the bond 
between concrete and steel is firmer when 
deformed bars are used than in the case of 
plain bars. Experience in Europe has 

















FIG. 1—PEFORMED BAR jREINFORCING STEEL 


shown, however, that the bond of the plain 
bars is sufficient and gives a good result, pro- 
vided that steel qualities with low yield 
points and low permitted stresses are used. 
Plain bars are also cheaper than deformed 
bars. 

Before the war a great part of the rein- 
forcing steel used in Sweden was imported 
from Germany. In the course of the war this 
import stopped, and consequently there was 
then a considerable shortage of reinforcing 
steel. To overcome this difficulty it was 
suggested that steel with a higher yield point 
should be used, thereby saving steel. 


PROBLEMS IN CONNECTION WITH HIGH STEEL 
STRESSES 


Obviously, the use of high steel stresses 
will involve higher bond stresses. To obtain 
a good connection between steel and concrete 
it is necessary to avoid a dangerous slip 
between the bars and the concrete, 7.e.. the 
bond stress must not exceed the highest value 
permitted. This can be effected by using a 
greater quantity of bars of smaller dimensions. 
Thereby the contact surface increases. but 
difficulties in placing the bars and uneco- 
nomical struetures are entailed. Therefore, 
to attain an efficient utilisation of high steel 
stresses the bond resistance of the bar has to 





* Vattenbyggnadsbyran (VBB), Stockholm 


be increased. If cracks of a comparatively 
great width are allowed, plain bars with high 
steel stresses may be used, but in such a case 
the end anchorage must be satisfactory. 


METHOD TO OBTAIN GREATER BOND 
RESISTANCE 


Available accounts of European and 
American tests show that a better bond can 





TaBLe I.—Summary of Pull-Out Tests 


render the deformed bar more economical 
than the plain bar it was desirable and even 
necessary that the bond should be so firm 
that end hooks could be omitted. 

With a view to reduce the splitting effect 
on the concrete the deformations were male 
comparatively low, but spaced at small 
intervals. To reduce the weight of steel of 
the deformations they were further made as 
narrow as possible. The bar is shown in 
Fig. 1. 


TESTING OF THE Bak 


Specimens of the bar were delivered to the 
Concrete Commission of the Civil Service 
Department, and the bars were tested by tlie 






































First end slip. End slip 0-0012in. Failure. 
Embedded |— ——————_——_|---—— a a 
length. |Steelstress.| Bond. |Steelstress. Bond. |Steelstress.| Bond 
Concrete strength 4030 lb per! — —_—_—— — -— 
square inch (28 days) : Inches. Lb/sq. in. |Lb/sq. in.| Lb/sq. in. |Lb/sq. in.| Lb/sq. in. | Lb/sq. in. 
Deformed bars, diameter fin ... 6-3 9,850 235 15,000 370 44,000 1,060 
12-6 31,000 370 55,000 685 (88,600)*| (1,070)* 
18-9 54,900 440 72,800 600 (87,100)* (700)* 
Plain bars, diameter fin. ... ... 6-3 6,300 150 7,850 200 8,800 215 
12-6 12,600 150 13,800 170 15,100 180 
18-9 20,800 170 26,400 215 30,100 240 
Concrete strength, 2010 Ib. per 
square inch : 
Deformed bars, diameter fin. ... 6-3 6,650 165 8,550 215 29,300 705 
12-6 14,000 170 21,400 270 57,600 700 
18-9 28,100 230 37,100 315 74,000 590 
Plain bars, diameter fin ... ... 6-3 4,850 115 5,550 135 5,500 135 
12-6 10,900 135 12,300 150 12,300 150 
18-9 16,100 130 17,400 145 19,100 155 








be obtained by deforming the surface of the 
bar. The best bond was obtained with 
threaded bars. In U.S.A. deformed bars 
made of various manufacture have very 
different bond resistance. The better bars 
have, however, higher surface deformations 
or @ smaller space between them than the 
others. 

It is evident that the bond can be con- 
siderably varied by varying the number and 
the height of the deformations. An estimate 
of the bond resistance of a deformed bar can 
be obtained if the length is known on which 
the total amount of the projected areas of 
the deformations on a plane perpendicular to 
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PULL-OuT TESTS 
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FIG. 2—SPECIMEN FOR 


the longitudinal direction of the bar is equal to 
the cross sectional area of the bar.' This length 
of the best American bars seems to be about 
six times the diameter. However, these bars 
have not a very high yield point and the bond 
is not very good. Therefore it was necessary 
to design a new type. 


A New Type oF DEFORMED Bar 


The bond resistance required depends upon 
the quality of the steel. At a conference with 
a steel factory (Smedjebackens Valsverks 
A.B.) it was decided to use a coal steel with 
a yield pcint of 57,000 lb per square inch. 
The new type of the deformed bar, which had 
a projected area of deformations equal to 
the cross-sectional area over a length of four 
times the diameter of the bar, was designed 
by Dr. A. Frey Samsioe, of the V.B.B., in 
collaboration with the author. In order to 


* The bars failed, not the bond. 


Commission in collaboration with the author. 
The first testing programme comprised in all 
sixty pull-out tests and sixteen beam tests.” 
Pull-out tests were made on plain and 
deformed bars at three different lengths of 
embedding and the beam tests o1 plain and 
deformed bars with and without end hooks. 
The bars had a diameter of 16 mm, and the 
yield point was 57,000 lb per square inch. 
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Fic. 3-SLIP AT LOADED END 


All tests were made for two different con- 
crete qualities. During casting of the concrete 
the bars were kept in horizontal positions to 
make the tests unfavourable. A specimen 
is shown in Fig. 2. 

The results of the pull-out tests are shown 
in TableI. Each value represents an average 


of five specimens. 


Fig. 3 shows the slip of the bars at the 


loaded end with an embedded length of 


12-6in. 
The beam tests gave about the same 





1 E. Reinius, “‘ Vidhaéftning mellan betong och armer- 
ingsjarn av hégvardigt stal (Bond Between Concrete 
and Reinforcing Bars of Steel with a High Yield Point,” 








Teknisk Tidskrift, Stockholm, 1941. 





kamjarn och rundjérn av hégvardi 
Tests of Deformed Bars and Round 
Steel),’’ Betong, Stockholm, 1941. 


* N. Tengvik, “ Jimférande undersékning av s.k. 
stal (Comparative 
ars of High-Quality 
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results as the pull-out tests, but the difference 
of the bond resistance between plain and 
deformed bars was not so great. At a steel 
stress of 57,000 lb per square inch the beams 
with plain bars had three to four cracks up 
to 0-04in wide and the beams with deformed 
bars about seven cracks up to 0-Olin wide. 
Beams with plain bars showed 15 per cent. 
greater deflection than beams with deformed 
bars. 

The results of these first tests proved that 
the bond resistance of the bar was very good. 
In order that this bond shall be fully utilised 
the surrounding concrete must, however, be 
able to withstand high bond stresses. To 
discover the effect of the concrete further 
tests were made on overlapping bars, on 
different thicknesses of covering concrete and 
at different spacing of the bars, in all forty- 
four beam tests and sixteen pull-out tests.* 

The tests showed that a joint of deformed 
bars with a length of overlap of 30 dia- 
meters had a tensile strength of 60 to 70 per 
cent. of the bar itself. This result was 
5 to 10 per cent. better than the result of 
tests with ordinary joints of plain bars with 
end hooks. 

Further, by increasing the thickness of the 
covering concrete from 1 diameter to 1-5 
diameter the bond increased by 30 per cent. 


CopE OF PRACTICE 


When these tests were made the Concrete 
Commission of the Civil Service Department, 
in October, 1942, approved of the new 
deformed bar‘. The code of practice and 
method of use contained, amongst others, the 
following stipulations :—Permitted steel 
stress= 28,500 lb per square inch, bond stress 
=130 +0-1 . o, lb per square inch, where o, 
is the permitted concrete stress ; highest bond 
stress=300 lb per square inch; end hooks 
not necessary ; anchorage length=30 and 35 
diameters of the bar in concrete with greater 
and smaller strength than 3600 lb per square 
inch (twenty-eight days) respectively ; bend- 
ing radius=10 dia.; thickness of covering 
concrete=1-5 diameter; lateral distance 
between bars=2-5 diameter; and distance 
between different layers of bars=1-5 
diameter. 


PRACTICAL EXPERIENCES 


During the years 1942 to 1945 about 
40,000 tons of deformed bars’ were 
delivered from the steel factory (Smedje- 
backens Valsverks AB). Practical experi- 
ence in the use of the bars was collected 
from different places, and many finished 
buildings were inspected, with the following 
results> :— 

When cutting this hard steel the ordinary 
edges of the cutting machine were too weak 
and consequently wear and tear were high. 
When using edges of a higher quality the 
cutting has been effected without trouble. 

At several places it was observed that the 
bars sometimes broke when bent. An 
investigation showed that in these cases the 
bending had been done to a radius of about 
2 diameter, which is considerably less than 
the radius allowed in the code of practice. 
In some cases the bars had been bent both 
forwards and backwards. After increasing 
the radius no breakage was observed. 

The bending of bars at a very small radius 
involves a slight risk of breakage, if the 
surface deformations are on the inside and the 

* N. Tengvik, “Skarvning av arme: jirn av 


Tings 
hégvardigt stal (Overlapping of Reinforcing Bars of 
High. -Quality Steel),” Betong, Stockholm, 1942. ' 

4 Tillagg nr 1 till statliga cement- och betongbe- 
stimmelser av ar 1934 (Supplement No. 1 to the State 
Code of Practice of Cement and Concrete of 1934, 
8.0.U., 1942-44, Stockholm, 1942. 

5 E. Reinius, “ Erfarenheter av kamjirn (Experiences 





outside of the bend. With a radius of 10 dia- 
meter there is, however, no risk of breakage. 

An investigation has shown that bars bent 
with a small radius have maintained normal 
values of yield point and breaking point. 

For work at the site the deformed bars 
have shown many advantages over the plain 
bars, the most important being that end 
hooks are not necessary and that the bars, 
when placed, remain at their places and do 
not slip. The deformed bars do not as easily 
get crooked as bars with a low yield point. 
Consequently, it has been possible to use 
deformed bars with more slender dimensions 
than those as yet considered suitable for 
plain bars. 


Economic RESULTS 


In the course of the last four years a great 
number of buildings have been reinforced 
with deformed bars without any incon- 
venience whatsoever. At an inspection of 
several factory buildings, where the floors 
were loaded with heavy vibrating machines, 
practically no cracks in the concrete could be 
found. In most of these buildings the per- 
mitted steel stress was 30,000 lb per square 
inch, and end hooks were not used in any of 
them. 

The economic advantage of using deformed 
bars of this new type has been subject to 
extensive investigations.* The saving in cost 
is considerable compared with plain bars 
with a yield point of 31,500 lb to 37,000 Ib 
per square inch. The greatest profit is 
obtained in concrete structures the dimen- 
sions of which are independent of : steel 
stresses, ¢.g., dams, power stations, retaining 
walls, foundation walls, abutments, &c. 
Thanks to the reduced risk of cracks in the 
concrete, the deformed bars have been used 
to a very great extent in dams and water 
power stations now being built in Sweden. 





As an example it may be mentioned that at 
the construction of the dam and the water 
power station at Selsfors deformed bars up 
to a quantity of 550 tons were exclusively 
used. If plain bars had been used in this plant 
the steel quantity would have amounted to 
800 tons, 7.¢., 250 tons more. The saving in 
cost was about £6000. 

The first doubts as to the use of deformed 
bars with high allowable stresses and without 
end hooks have now been overcome. Not 
only private builders, but also State 
Departments and municipalities are now 
using deformed bars up to the capacity of 
the above-mentioned steel factory. The 
demand has increased greatly and other steel 
factories are interesting themselves in this 
production. It is likely that after some years 
the greater part of the reinforcing steel used 
in Sweden will be deformed bars of the type 
described. 


FurtTHER TESTING 


Before issuing a revised code of practice 
the Concrete Commission started new 
extensive investigations of concrete rein- 
forced with plain and deformed bars of very 
high-quality steel (yield point up to 86,000 Ib 
per square inch). In all about seventy 
beams of different types and reinforced by 
different kinds of bars and by bars with 
different kinds of end anchorages have been 
tested with static as well as with pulsating 
loads. The results are not yet published, but 
are known to be very good. Particularly for 
pulsating loads the advantage of deformed 
bars has proved great. 
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gs following paper was next presented : 


THE REMOVAL OF HYDROGEN FROM STEEL 
By Professor J. H. ANDREW, D.Sc., H. Lez, B.Eng., 
Ph.D., A. K. Mati, B.Met., B.Sc., Ph.D., 
and A. G. QuarRELL, D.Sc., F. Inst. P., 
F.1.M.* 
(Paper No. 22/1946 of the Alloy Steels Research 
Committee, submitted by the Hair-Line 
Crack Sub-Committee.) 


SyYNopsis 


A systematic investigation of the removal of 
hydrogen from a number of steels under isothermal 
conditions has been carried out, and it is shown that 
for all steels the rate of removal in the intermediate 
range is high, and that for certain steels there is 
also a peak on the removal curve corresponding to 
transformation in the pearlitic region. The law 
governing hydrogen removal in the austenitic 

has been determined experimentally, and the 
empirical relationship supported by theoretical 
treatment. The effect of transformation upon the 
removal of hydrogen is illustrated, and the effect 
of specimen size is also dealt with. It is shown that 
small partial pressures of hydrogen surrounding 
the steel at 1100 deg. Cent. exert a considerable 
retarding effect upon the removal of hydrogen, 
although, as might be expected, this effect becomes 
quite small at 650 deg. Cent. In the presence of 
hydrogen the transformation of a nickel-chromium- 

molybdenum steel was retarded in the range 
600-450 deg. Cent., but little effect was observed 
at lower temperatures. Comparison of the rate of 


® H. Granholm, Tekniska och ekonomiska i ag tecaaal 
a anvindningen av kamjérn fér armerade betong- 
Cecisaradealeonen ti (Technical and Economical Views on the 
ced C 








Use of Deformed Bars in Reinf te Structures), 





with Deformed Bars),” Teknisk Tidskrift, Stockholm, 
1944, 


Steel Institute 


No. I1I—(Continued from page 487, November 29th) 


diffusion of hydrogen through similar specimens of 
different steels showed that alloying elements have 
little, if any, effect upon the diffusion constant. 
This was confirmed in the austenitic range by the 
results obtained for the law of hydrogen removal. 
The evolution of hydrogen on cooling was followed, 
and it was found that the maximum rate of evolu- 
tion corresponded to the end of the thermal trans- 
formation. The mechanical properties of a large 
number of steels have been determined after treat- 

ment in hydrogen and nitrogen, and it is shown that 
the embrittling effect of hydrogen is apparent in all 
cases where the hydrogen content is 1-0-3-0 c.c. 

per 100 g. In connection with the work on the 
removal of hydrogen, much evidence has been 
obtained upon the formation of hair-line cracks 
under various conditions. It was found that such 
cracks could appear in the absence of transforma- 
tion stresses, and that these stresses are important, 
mainly in that they determine the particular crack 
distribution which results. Although no cases were 
observed of internal crack formation in the absence 
of hydrogen, certain specimens showed no cracks 
in spite of a high hydrogen content. The view of 
the hydrogen-rich constituent put forward in a 
previous paper has been modified, in that it is not 
now considered to be necessarily austenitic. It is 
realised that at the moment of crack formation the 
steel will be in an extremely brittle condition, 

owing to its hydrogen content. The exact nature 
of the hydrogen-rich constituent cannot be given, 

nor can a detailed explanation of hair-line crack 

formation be expected, until the much wider 

problem of low-alloy steels in general is more 

thoroughly understood. 


DISCUSSION 


Mr. H. H. Burton said that one of the out- 
standing features of the paper was the very 





Betong, Stockholm, 1942. 
* The University, Sheffield. 
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between transformatién stresses, the rate of 
hydrogen removal, and the occurrence of 
hair-line cracks. Before this work was 
started most of those engaged in alloy steel 
manufacture had assumed that such a rela- 
tionship between transformation stresses and 
hair-line cracks might be present, but some 
were very doubtful about the effect of 
hydrogen. As all those present might not be 
familiar with the history of the Hair-Line 
Crack Sub-Committee, it seemed desirable 
that some explanation should be given of the 
circumstances which led to the commence- 
ment of. Professor Andrew’s researches. 
Previously, there were two radically different 
views of hair-line crack formation. One was 
thermal transformation stresses and the 
other was that hydrogen alone was responsi- 
ble. There was a third view, held tenta- 
tively by a smaller group, that both trans- 
formation stresses and hydrogen might play 
a part. But there was then no reliable infor- 
mation in this country dealing with the 
hydrogen content of normal steel, especially 
alloy steels and the effect of the various heat- 
ing and cooling cycles on the hydrogen 
content. A small informal group of alloy 
steel makers which had been formed some 
time previously to discuss this problem 
decided to invite Professor Andrew to under- 
take an investigation of the hydrogen pro- 
blem, and, especially in the first place, to 
confirm the work of certain Italian investi- 
gators. Professor Andrew undertook this 
task and in a short time confirmed and 
extended the Italian work, and to-day our 
knowledge on the subject was greater than 
that of any other country. But much still 
remained to be investigated. His own view 
of the divergence of opinions on this subject 
was that 90 per cent of it was due to the 
difference in size of the alloy steel articles 
with which the various firms had had to 
deal, and also that all the comparisons in the 
past had not been made on steel at the same 
stage of manufacture. It was quite useless 
to compare hair-line crack susceptibility on 
a steel which was being cooled for the first 
time through the transformation range with 
another one in which the ingots had been 
allowed to cool down slowly and remain on 
the floor for a few weeks and were then 
taken up and rolled. The susceptibility to 
hair-line cracks was not comparable in any 
way. 

With regard to the section of the paper 
dealing with specimen size, he thought there 
was something more in the removal of hydro- 
gen in works practice than had yet appeared 
as the result of this investigation. For 
example, it was found in works practice 
dealing with the 25in diameter billets men- 
tioned in the paper that hydrogen could be 
reduced to a safe level by certain forms of 
heat treatment in less time than would be 
assumed to be possible from a consideration 
of the curves in the paper. He himself was 
working on this particular subject at the 
moment, although the work was by no means 
complete, but he had found that the effect 
of cooling down to 300 deg. Cent. and reheat- 
ing to some temperature above the heating 
transformation had a very obvious effect, 
and it might be that a repetition of that 
transformation of heating and cooling had 
effects which so far had not appeared. 


The suggestion was made in the paper that 
a steel containing a small amount of hydrogen 
became seriously embrittled, but those who 
had studied steels with hydrogen of 6 c.c. 
per 100 grammes had not found embrittle- 
ment of the same order as that indicated by 
the authors. At all events, he himself had 


not and he felt it was necessary to take into 
account the possibility that the specimens 





reheated in hydrogen might have been to 
some extent damaged on the exterior. He 
had several records of tests on forgings of 
25in-diameter and over, in which the known 
hydrogen content at the time of the test was 
more than 5 ¢.c. per 100 grammes, and which 
gave an elongation as high as 29 per cent, and 
reductions of area of 65 per cent. He men 
tioned this because he thought there was 
something more in the problem of hydrogen 
embrittlement than could be derived from 
the specimens the authors had reheated in 
hydrogen, and it would be dangerous for it 
to get about that steels containing | c.c. of 
hydrogen per 100 grammes were in a brittle 
and dangerous condition. 

The statement in the paper that hair-line 
cracks were found which were not due to 
transformation stresses was largely based on 
certain apparently anomalous results obtained 
from specimens heat treated isothermally, 
generally in the heat-treatment transforma- 
tion range, but he was sceptical whether 
some of these cracks were hair-line cracks 
at all, and also whether the transformation 
was, in fact, complete—although the authors 
said it was complete. He suggested to the 
authors for future work that they should 
again, as they had done in the past, consider 
whether the specimens they used for hair- 
line crack experiments might be insufficiently 
large to enable hair-line cracks to form by 
an air-cooling treatment instead of a water- 
quenching treatment. Many cracks shown 
in some of the illustrations were not hair- 
line cracks at all, and he suggested that the 
authors should repeat some of their experi- 
ments on larger specimens cooled in air. 

Dr. C. Sykes thought that on the theore- 
tical side we were a very great deal in the 
dark. He agreed that the presence of 
hydrogen would tend to cause embrittlement 
and that it would cause pressures to be built 
up in internal cavities, but if they took an 
austenitic steel, which usually ccntained a 
good deal more hydrogen than a pearlitic 
steel, they never found hair-line cracks. 
There was probably 50 per cent more hydro- 
gen and it got out very much more slowly, 
but it never produced a hair-line crack. 
Therefore, he did not think the authors had 
made out a good case for their statement that 
hair-line cracks could occur in the absence of 
transformation stresses. 

Dr. N. P. Allen (National Physical Labo- 
ratory) remarked that the hydrogen theory 
was capable of explaining why some steels 
were more susceptible than others. Unfor- 
tunately, it turned out that the rate of 
escape of hydrogen was so slow that it was 
practically impossible completely to remove 
the hydrogen from very large forgings and 
from that there were two conclusions that 
should be driven home, (1) that engineers 
should exert their ingenuity to avoid the use 
of larger sections than were absolutely neces- 
sary. The use of large sections enormously 
complicated the problems of the steel maker 
and the engineer ought to be acquainted with 
that fact and persuaded to take it seriously 
into account. (2) If large sections must be 
used, it was highly desirable to see that the 
hydrogen did not get into the steel from the 
beginning, so that attention must therefore 
be directed to the removal of hydrogen during 
the steel-making process. 

A good deal of effort should be given to the 
problem of determining the hydrogen con- 
tent of the steel while it was still molten 
and without allowing it to solidify, and any- 
thing that could be done in that direction 
would be a very great help. 

On the theoretical side, there seemed to be 
a fairly good idea of how the hydrogen came 
out of the material, but more information 





was required as to the connection between 
the actual hydrogen content of the metal and 
the appearance of the crack. There were 
cases mentioned in the paper of steels that 
were able to contain more hydrogen than 
others, and also cases in which the same stee! 
under different conditions could contain 
different quantities of hydrogen before 
cracks appeared. For a long time he had 
been trying to get these facts into order on 
the basis of the hydrogen content versus th: 
hardness of the steel, but it was quite 
impossible to hold to that idea any longer. 
A martensitic composition gave more cracks 
in some cases, whilst in others there were 
more cracks when the steel was composed of 
intermediate products. Very great import- 
ance should be attached to the limiting 
hydrogen content mentioned in the mathe- 
matical part of the paper. He emphasised 
the desirability of studying the amount of 
hydrogen necessary to cause cracks in rela- 
tion to the constitution of the steel at the 
time the steel was produced. 

Dr. J. H. Whiteley said that whilst there 
was strong evidence in favour of the hydrogen 
theory, it was difficult to get past the fact 
that when heating in hydrogen there were 
cracks, whilst heating in nitrogen did not 
cause cracks. A point which required exami- 
nation was what was the effect of nitrogen 
on heat conductivity of the steel, and were 
the specimens investigated by the authors, 
which were heated in hydrogen and nitrogen, 
really comparable ? 

Dr. R. J. Sarjant discussed the reheating 
experiments described in the paper, and said 
the low temperatures chosen for the iso- 
thermal treatment was surprising. With 
higher temperatures he had obtained very 
satisfactory results and was able completely 
to eliminate cracks. The most significant 
feature of the paper was the low hydrogen 
content in all cases after reheating. There 
were cracks in isothermally treated steels, 
but none in the reheated steels. He was glad 
the authors were going ahead on these lines 
and he and his colleagues were working on 
similar lines. He would not be surprised to 
find that above a certain temperature in the 
reheating treatment there was something 
else happening beyond the ordinary trans- 
formation stress. Indeed, he believed there 
was a factor of which we at present had no 
knowledge at all. 

Dr. Quarrell replied shortly to some of the 
points raised. 

(To be continued) 
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THE GEOLOGICAL SuRvVEY oF UGanpa.—The 
fifth of the Imperial Institute’s series of lectures by 
visiting senior officials on the geology and mineral 
resources Of various parts of the Colonial Empire 
was given on October 3lst by Mr. C. B. Bisset, 
Deputy Director of the Geological Survey of Uganda. 
In the course of his lecture, Mr. Bisset said that 
little was known about the geology of the Pro- 
tectorate of Uganda before 1919, when the survey 
was formed, and although the broad outlines were 
now delineated, a great deal of work still remained 
to be done. Turning to economic geology, the 
lecturer pointed out that Uganda was not noted 
for its mineral wealth or production. Little was 
done about economic minerals in the country until 
the foundation of the Survey, and the position was 
also complicated by the ownership of the mineral 
rights over about one-fifth of the country by native 
landowners. Geographical location was an adverse 
factor to mineral exports and there was no local 
market for useful mineral products. Gold, tin, 
columbite-tantalite, wolfram and bismuth, mica, 
beryl, bismuto-tantalite, phosphate and salt had 
been produced, whilst occurrences of copper, 
petroleum and many other minerals were known 
in the country. Water was one of Uganda’s most 
important minerals. More than 600 bored wells 
had already been installed and the construction of 
small reservoirs was proceeding. 
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Export Conference 


No. II—(Continued from page 488, November 29th) 


TH following address* on. “ The Function 
of Government and of Industry in Relation 
to the Export Trade ” was presented by Sir 
Norman V. Kipping, J.P., Director-General, 
Federation of British Industries. 

Nothing is more essential to the successful 
conduct of a partnership than a clear and 
friendly understanding between the partners 
about their separate and mutual responsi- 
bilities. In those rare cases where partners 
in business, or fellow-managers, fall out, 
interfere with one another’s proper functions, 
and sometimes are not even on speaking 
terms, it is only too easy to predict what will 
happen to their business. And, of course, 
the outside world laughs at them or pities 
them for their foolishness and _ short - 
sightedness. 

It would be quite wrong to draw any 
parallel between such a situation and that 
which exists to-day between Government and 
industry—such a thing would be an insult 
to the common sense of either party. But 
over the question of overlapping one another’s 
proper functions, there are some things we 
should like, in the interests of our common 
objective, to have out with our partner. 
Equally, we are ready to listen to the short- 
comings with which we may be charged, and 
perhaps some mutual readjustments can be 
achieved for the benefit of our trade and 
national wellbeing. 

Most people to-day not only welcome, but 
demand, that our national resources in 
capital, materials and manpower shall be 
constantly measured and correlated, lest we 
blindly develop activities and markets that 
will be impossible of achievement because of 
some overall limitations. 

Disagreement about planning arises, there- 
fore, not so much as regards its necessity, but 
as regards the way in which it is approached. 
On the one hand, there is a conception of a 
static master plan that can be subdivided 
into all its elements, which will then be 
imposed upon different industries in the form 
of directives backed by sanctions. Industry 
as a whole rejects this conception, which it 
believes to be impossible. 

On the other hand, each firm and each 
branch of industry has in any case its own 
plans and aspirations, and will work out its 
own ideas of what iv can achieve, for example, 
in relation to export. Such plans will each 
be based upon a close knowledge of individual 
markets and competitive conditions, and of 
the production situation at home. An alter- 
native and more dynamic method of arriving 
at the national export plan, by summation of 
the estimates of the individual industries, 
may therefore be available. Neither method 
could be precise, but the latte: would, I think, 
secure much more sympathy from industry. 
There can be no meticulously accurate, hard 
and fast figure resulting, but the aggregation 
of these estimates can be tested against the 
requirements measured by Government, and 
necessary adjustments made. 

Whether individual export targets are at 
the present time to be arrived at by analysis 
or by summation, we must acknowledge the 
need, at least temporarily, for Government to 
ensure that a sufficiency of our scarce 
resources are devoted to export, and thus to 
the purchase of essential imports. But 
national savings drives have taught us that 
targets are not to be regarded as more than 
incentives to effort. As the temporary phase 
of acute shortage of materials passes, it is 


* Abstract. 








industry’s hope that greater initiative will be 
allowed to it in setting its own sights. As we 
pass from a seller’s to a buyer’s market it is 
very doubtful whether it will be practical 
politics to work from the Government down- 
wards. Forecasting of exports will become 
vastly more speculative and less accurate and 
it will, I think inevitably, be for industry 
itself to decide what it thinks possible of 
achievement, and the summation of these 
estimates will be the basis (subject to adjust- 
ments) of the national plan. 

I do not know quite how we shall solve one 
major dilemma. We have, on the one hand, 
@ full employment policy, which carries witn 
it the implication that planning—and controls 
to enforce the planning—will be maintained 
to secure its implementation, especially when 
buyer’s market conditions prevail. On the 
other hand, we have White Papers con- 
nected with the Bretton Woods Agreement 
and subsequent negotiations with America, 
in which Britain undertakes to enter into 
discussions aimed at freer trade, fewer 
restrictions, the opposite of a fully planned 
economy. It is not yet clear how more 
planning at home will mix with less planning 
for international trade, both export and 
import. 

The difference in approach to planning that 
I have indicated carries with it some very 
significant effects. For example, sanctions 
and controls are clearly less needed to bring 
into effect plans that industry is itself pro- 
moting than to enforce plans dictated by an 
economic general staff of whose omniscience 
industry may not yet be convinced. 

Consultation between Government and 
industry is itself a big subject, much under 
discussion at this moment. May I be per- 
mitted on this occasion to commend one 
thing to each of the partners? To the 
Government partner, I would say that to 
find time for consultation may be irksome 
when you may feel (although perhaps 
erroneously) that you know the answers 
without it ; and you may feel it to be indis- 
creet, as endangering leakage of facts better 
kept quiet. But, without it, you will never 
spread an understanding of the broader 
issues, and you will not be entitled to blame 
the industrial partner if he appears to see 
the problems in too narrow a light. Govern- 
ment constantly urges the employer to con- 
sult with labour. They should remember 
that their plea for this applies, mutatis 
mutandis, to their own relations with industry. 

To the industrial pattner, I would say: 
“ Are you satisfied that your trade organisa- 
tion is adequate, so that the Government, in 
consulting you, can really feel it is hearing 
the considered view of the trade, and not 
merely a quick, unthought-out view ex- 
pressed with too hazy a background know- 
ledge of the whole trade?” I think there 
are some branches of industry that would do 
well to give this question more attention than 
it has had in the past. 

As a further contribution towards better 
machinery of consultation, there remains yet 
much to do to develop more and closer 
co-operation, and more elimination of over- 
lapping among trade institutions, whether 
commercial, professional or cultural. Each 
has its special functions, but all have a 
common interest, and should pool their con- 
tributions thereto. There is, I think, a too 
hasty tendency on the part of both Govern- 
ment and industry to stimulate the creation 
of new organisations each time some need 





arises a little outside existing functions, when 
the need might be met more economically 
and efficiently and with far less friction by 
adapting some existing body. The call on 
industry which is then involved for funds, 
and for the time of executives, becomes 
intolerable. 

In the course of consultation between 
Government and industry, it is to be expected 
that Government will wish to hear from 
industry what steps it has in view to develop 
further overseas business, and industry will 
wish to point out to Government ways in 
which Government action could create 
favourable conditions. I will mention some 
of these ways. 

Past experience leaves little room for 
doubt that export trade expansion—and even 
probably, in the long run, the bare main- 
tenance of the pre-war level of export—is 
inextricably bound up with an active and 
progressive policy of overseas investment. 
By contrast with this our limited national 
resources do not now permit-anything more 
than a token of private overseas investment. 
How this is to be got over is a matter which 
calls for fresh constructive thinking both by 
Government and the business community. 
The International Bank which is being set 
up under the Bretton Woods proposals may 
provide a partial solution, but so far as 
British participation in the Bank is con- 
cerned, this is unlikely to fill the need com- 
pletely. What seems to be needed, in 
addition, is some arrangement for making 
available self-liquidating loans of medium 
term to promote future trading, that is to 
say, loans too long to be covered by the 
Export Credits Guarantee Department, but 
not long enough to be dealt with by ordinary 
loans from the capital market. 

A closely related question is the problem of 
liquidation of the outstanding sterling 
balances of some £3500 million. The inten- 
tion is that some part of this should be cut 
down, another part should be paid in cash, 
and the rest funded on a long-term loan. 
Ultimately, the liquidation of these debts 
involves export, and in the interest of orderly 
development it would hardly seem that this 
should be left wholly to chance. Government 
should inform the business world of the 
special export needs in meeting these require- 
ments, including the directions in which the 
problem lies. Complementary trade develop- 
ment between debtor and creditor may well 
provide the best solution, and it is possible 
that a policy of medium-term lending might 
be linked up with this liquidation. 

Such developments as these would not, I 
think, necessarily be in conflict with the 
current and forthcoming discussions aimed at 
& progressive reduction of barriers to inter- 
national trade. Some bilateral arrangements 
may for long continue to be necessary in an 
increasingly multilateral world economy ; it 
is difficult to see otherwise how some degree 
of balance can be restored after the economic 
earthquake of the war. With this essential 
proviso, there will be few who will not 
welcome the lowering of impediments to 
trade. Subject to the value of consultation 
with the industrial partner, this is a matter 
essentially for the Government partner to 
handle. 








MopERN SHIPYARD FOR SHANGHAI.—Plans for a 
modern shipyard to be located near Shanghai 
and to be directed by a concern. known as the 
Central Shipbuilding Company, are being pushed 
forward by China’s National Resources Commission. 
9 shipyard, it is stated, will cover a site at 

Woosung, and will be equipped with the complete 
unit of the Mitsubishi Shipyard in Japan, which 

has been dismantled and shipped to Shanghai as 
sod reparations. 
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Economy in the French Coal 
Industry 
(By Our French Correspondent) 


RECOMMENDATIONS on measures to avoid 
waste in the use of coal and to improve con- 
ditions of use and output have recently been 
issued by a committee of the Ministry of Indus- 
trial Production. The findings of the committee 
were divided into three main directions: 
development of gas production ; development 
of electricity production; and improvement 
and standardisation of installations. It was 
shown that the present use of coal was highly 
inefficient. It was also shown that 1 cubic 
metre of gas produced the equivalent of 2 kg 
to 3 kg of coal, and, in addition, coke and 
other products remained which were of 
importance to the country’s economy. +A 
saving of 60 per cent of coal could be obtained 
by gasification. 

The committee therefore recommends that 
27 million tons of coal should be treated 
annually—that is, twice the amount treated 
in 1938. This figure includes 15 million tons 
for the steel industry. The programme would 
produce 19 million tons of coke, 8200 million 
cubic metres of gas, 200,000 tons of benzol and 
220,000 tons of ammonia sulphate. 

At the moment equipment is only available 
to deal with half this amount, and a rapid re- 
equipment is envisaged, comprising the con- 
struction of several new coke oven installations. 
They will inelude plant associated with steel 
plants which will produce coke necessary for 
blast-furnaces. The gas produced will heat 
coke ovens, while the rich gas will be used in 
Martin steel. Construction of cokeries in coal 
mining basins will be necessary, particularly in 
Lorraine, where the development of gasification 
at high temperatures is envisaged. The third 
measure recommended is the development of 
gas cokeries and concentration on gas production 
in a limited number of large plants. 

The programme would economise in personnel, 
improve the utilisation of distillation residues 
and also the concentration would enable gas 
to be distributed under better conditions to 
rural communities, improving output con- 
siderably. 

In gas plant now used, distillation of 1 ton of 
coal leaves 450 kg of coke, while in a gas coke 
oven it would leave 600 kg. The substitution 
of coke ovens would permit a saving of 400,000 
tons of coke to be made. In addition, many 
small plants which have proportionally high 
costs would be discontinued, and losses by 
leakage in the course of distribution, which are 
often considerable (an average of 10 to 15 per 
cent; 5 per cent in Paris) would be considerably 
reduced. 

Economy in fuel consumption would also 
accompany improvement in electricity pro- 
duction. it is recommended that production 
conditions should be improved by re-equipping 
obsolete mining plants. A construction pro- 
gramme envisaged would enable about 8 million 
tons of intermediate products to produce about 
7-5 to 8 milliard kWh, with a consumption of 
950 gm. of coal per kWh. About 2 million tons 
of coal would thus be saved annually. Another 
saving eould be effected by re-equipping 
thermal plants which are at present con- 
structed to burn the best-quality fuel and should 
be equipped to take the poorer coal of the North 
and Lorraine. 

Electricity as a source of energy has consider- 
able advantages. It is easy to distribute and 
provides a relatively high output. It is there- 
fore envisaged that there will be considerable 
extension in its use. The complete electrifica- 
tion of the S.N.C.F., for example, would 
economise in rolling stock, for coal wagons 
would no longer be needed. Since plans for elec- 
trification are now considerably less ambitious, 
the §.N.C.F. will consider the substitution of 
fuel oil for coal, and 400 locomotives equipped 
to burn fuel oil are now being constructed. 
This will save 1 million tons of good-quality 
coal a year. Finally, diesel traction is 


to be developed, and 100 diesel locomotives 
ordered from America are expected to be in 
use in 1947. 











Claerwen Dam, South Wales 
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HE City of Birmingham Water Committee) restriction of supply becoming necessary. With 
recently received authority from the Ministry | the extensive housing development contem- 
of Health to begin the construction of the] plated in the next few years it is not possible to 
Claerwen dam, and accordingly a contract has! delay the work any longer without running a 
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IMPRESSION OF CLAERWEN DAM 


been placed with Edmund Nuttall, Sons and, serious risk of having to impose restrictions 

Co. (London), Ltd. An artist’s impression of | should a dry summer be experienced. 

the appearance of the dam when it is completed| The present storage capacity in the Elan 

is reproduced on this page. valley is estimated to give a maximum assured 
The Elan supply scheme for Birmingham was | yield of 72 million gallons per day, of which 
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built. Following on the 
drought experienced in 
1937, the Water Com- MAP OF ELAN WATER SUPPLY SCHEME 
mittee considered the , 
question of providing 

additional storage and was advised that it 
would be possible to provide by the construction 
of one dam a storage greatly in excess of that 
originally contemplated in the three reservoirs 
on the Claerwen River. The consent of Parlia- 
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27 million gallons per day are for compensation 
water to the river and 45 million gallons per 
day for supply purposes. In 1939 the average 
daily consumption was 37 million gallons per 
day. During the war the actual quantity of 
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ELEVATION OF CLAERWEN DAM 


water sent into supply reached a figure of over 
43 million gallons per day. It will thus be seen 
that at that time a prolonged period of 
drought might have had very serious conse- 
quences. Since 1942 the consumption has, for 


ment was necessary to vary the original scheme 
by the construction of the one dam only, and 
was received in 1940. The intervention of war 
made it impossible to proceed with the work, 
and the Department was fortunate in getting 
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through the difficulties of wartime without any 





























ith 
m- 
to 


n 
d 
h 








Duc. 6, 1946 





THE ENGINEER 


513 








over 40 million gallons per day, but the normal 
annual increase in peacetime averaged over 
1 million gallons per day. Since the dam will 
take five years to complete, it will be seen that 
there is little margin of safety left if the increase 
of consumption follows its former trend. 

The new scheme was not left wholly in 
abeyance during the war years. Though no 
work could be done on the dam itself, steady 
progress was made in developing the approach 
road to the site. Rock foundations have been 
tested by excavation and by the drilling of 
bore-holes, and these tests have confirmed the 
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PLAN OF DAM 
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suitability of the site. The new dam will have 
a maximum height of 182ft to crest level above 
stream bed, approximately half as high again as 
the existing dams in the Elan valley. The 
length will be 1066ft, nearly double the length 
of the Caban dam, the longest on the River 
Elan, The water impounded will make a 
reservoir approximately 4 miles in length, with 
a capacity of 10,860 million gallons, as against 
the existing total storage of 11,175 million 
gallons. The increase in storage capacity over 
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SECTION THROUGH MAIN OVERFLOW 


that originally planned for the Claerwen valley 
will be 4090 million gallons. A roadway is to 
be carried across the dam, which will be curved 
in plan so as to present a more graceful appear- 
ance than a straight structure. The overflow is 
to be placed in the central portion of the dam 
and the roadway will be carried on twelve 
arches of 40ft clear span placed symmetrically 
about a central span of 60ft. The crest level 
of the dam under the central arch will be 6in 
lower. than that under the remaining arches. 
Normal overflows of the river will therefore 


the face of the dam over a series of steps 
between substantial buttresses. Only in times 
of heavier flood will the water flow under the 
remaining twelve arches. The whole of the 
flow will be guided by training walls at the 
foot of the dam into a stilling pool and thence 
into the original river course. The body of the 
dam is to be of concrete and the downstream 
face, together with the arches of the viaduct and 
the upper portion of the upstream side will 
be of rugged rock-faced masonry. There will 
be a carriageway 12ft wide with a footpath on 
each side across the dam and over the central 
main spillway section there will be a raised dais, 
about 45ft long, on each side of the roadway. 

Provision is to be made for four discharge 
pipes for the release of the impounded water 
when required into the river downstream 
of the dam, whence it will flow via the 
Dol-y-Mynach tunnel into Careg Ddu reser- 
voir, and thence through the Foel tower into 
the aqueduct to Birmingham. The control 
valves on the two lower discharge pipes at 
the Claerwen dam will be housed in two valve 
chambers at the foot of the dam and on each 
side of the central spillway, whilst those on the 
two upper pipes will be housed in chambers 
within the body of the dam. 

In addition to the dam and the ancillary 
river training works, approximately 9} miles of 
road and 4 miles of footpath have to be pro- 
vided in substitution for the existing access up 
the Claerwen valley. The scheme is estimated 
to cost £1,700,000. The i are Sir 
William Halcrow and Partners, M. Inst. C.E. 








Nationalisation of Transport* 





THE economic conflicts in the transport 
industry during the years preceding the war 


were leading to a severe crisis and some action 


needed to be taken to resolve these conflicts. 
In a sentence, the trouble was that with a rates 
structure built up over a hundred years, 
dating back to the early days of the canals, 
and bound by Parliamentary restrictions, 
the stability of our whole railway system was 
threatened by the competition of the road 
haulage industry. To overcome’ this con- 
flict numerous enquiries have taken place, 
and numerous remedies have been suggested. 
The climax was reached by the Square Deal 
Campaign and the consequential proposals of 
the Transport Advisory Council. These propo- 
sals, and all the subsequent ones, including 
that recently put forward by the industry, 
were designed to achieve co-relation of the 
rates charged by the two competing forms of 
transport so that both these forms should be 
able to pay their way without exploiting the 
public. All these proposals have in essence 
been an attempt to find a formula which would 
bring about this co-relation while taking into 
account the relative costs of road and rail 
transport. The best brains have been mobilised 
to achieve this objective. There are, however, 
inherent and fundamental differences between 
the two sides of the industry and the criteria 
on which they base their rates have little in 
common. It has, therefore, been through 
no fault of these experts, certainly through 
no lack of patience or determination, that they 
have failed to reconcile the irreconcilable. 
What happened ? The Transport Advisory 
Council in 1939, unable to produce any 
permanent solution of the problem, submitted 
certain broad principles which, incidentally, 
were capable of many interpretations, as a 
stop-gap for not more than five years. The 
railway companies were to have power to 
make reasonable charges subject to confir- 
mation by a tribunal. In determining reason- 
ableness, the tribunal were to have regard 
to all these factors—public interest, variations 
in the value of the currency, costs, competitive 
transport facilities and charges, effect on the 
financial position of the parties, charges made 





*Excerpt from a speech by Mr. G. R, Strauss, M-P., 
Parliamentary Secretary to the Ministry of Transport, 





pass under the central arch and will fall down 





at the Anniversary Luncheon of the Institute of 
Transport, 5th November, 1946. 


to other traders for like merchandise, and the 
charges agreed with other forms of transport. 
But in the absence of any general framework, 
such as classification, scales of charges and 
some net revenue formula, it was wildly opti- 
mistic to expect that these factors could, in 
practice, provide criteria to determine whether 
so many shillings a ton is or is not the reason- 
able charge for carrying a particular commodity 
from A to B. 

That this T.A.C. scheme was of doubtful value 
was recognised by Lord Leathers, who, in 
October, 1943, said in a speech in the House 
of Lords: “I do not believe that the Square 
Deal proposals put forward by the railway 
companies before the war will, by. themselves, 
solve the problem . . .. In my view these pro. 
posals fail to reach the root of the problem, and 
indeed, both the T.A.C. and the then Ministes 
regarded them merely as a stop-gap arrange- 
ment. Even if it should be possible in the 
post-war circumstances to proceed with the 
Square Deal proposals I am firmly convinced 
that some more radical solution has still to 
be found although I am not yet able to bring 
forward any precise suggestion.” I hope that 
the words ‘‘some more radical solution has 
still to be found’ will be noted particularly, 
coming as they did from a Conservative 
Minister, a man of great judgment and an 
acknowledged authority on transport problems. 

Latterly, a new attempt has been made to 
reconcile the irreconcilable and the ablest 
and most experienced men in the transport 
industry got together to try and overcome this 
fundamental disharmony in our transport 
system, which has bedevilled it so long. They, 
too, tackled with equal enthusiasm the same 
obstinate problem of co-relating the rates 
of the two conflicting transport systems without 
disturbing the multiple ownership of all the 
various interests concerned. I do not propose 
to comment on these proposals to-day in any 
detail, but to demonstrate in a few sentences 
that the result of their labours has been not to 
overcome the basic difficulties involved but to 
conceal them by generalisations capable of a 
variety of interpretations, all of which would 
be exceedingly difficult if not impossible to 
implement. 

Their scheme proposes that “the road 
haulage industry will formulate and adopt a 
national rates structure based on road factors.” 
But what are the road factors on which the 
rates structure is to be based? No answer 
is given to this key question. Next, and I 
quote again, ‘‘the railways will adopt a rail- 
way rate structure for merchandise by both 
goods and passenger train services which is 
capable of co-relation with the road rates 
structure.” No indication of any sort is given 
as to what is meant by the words “ capable 
of co-relation with the road rates structure.” 
Again, we are told that the road rate must 
be “reasonable,” but we are not told how 
reasonableness is to be judged. And so I 
could go on. Plainly, these proposals beg the 
question altogether, and do not even start to 
answer it. 

I make only these further comments. A 
rate structure cannot be built up on the reason- 
ableness of each individual rate. It would, 
moreover, be an impossible task to frame a 
satisfactory road rate structure which would 
cover the variety of size, costs and conditions 
of operation of road hauliers as they now exist. 
And, finally, a railway rates structure capable 
of co-relation with a road rates structure, 
based on road factors, would involve drastic 
changes in the present railway charges system 
which might be contrary to the national 
interest—particularly as they would appear 
to contemplate substantial increases in the 
rates for low-grade traffic, including coal and 
other basic materials. I express unhesita- 
tingly the opinion that these proposals provide 
no solution to the problem of road-rail com- 
petition. This is no reflection on those who 
drew them up because it can be held against 
no one that they failed to do the impossible. 

I would like all those who have studied this 
difficult’ problem to consider it afresh from 
this angle. Up to now the energies of all 





concerned have been directed primarily to the 
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need. of co-relating the rates structure of the 
two sections of the Transport Industry. That 
has arisen inevitably from the assumption 
that the two major conflicting interests in the 
transport industry must remain financially 
separate. But, in fact, is the principle of co- 
relation intrinsically the best method of estab- 
lishing a national rates structure? If the 
separate financial entities were to disappear, 
would it not be possible to devise a far more 





satisfactory rate structure based on the needs 
of industry and the travelling public rather 
than the need for co-relation? Whatever 
the answer to that question may be, it is surely 
by now proven beyond any doubt that no 
workable solution of this urgent problem of 
conflicting rates is possible except by estab- 
lishing between the conflicting parties a com- 
munity of financial interest under a common 
ownership. 











Reconstruction of Nogent Viaduct, France 


August, 1944, the bridge over the River 
Marne, at Nogent-sur-Marne, carrying the 
main line from Paris to Mulhouse, was totally 
destroyed, in common with so many other 
important links in the chain of French railway 
communication. The destroyed bridge, 218m 
long, was built in 1855, and carried two 








new bridge was quickly put in hand and is 
now well advanced. 

Sketches reproduced herewith indicate the 
main points of the new design. The decking 
and arches are independent for each of the 
two lines of track, the arches springing from 
mass concrete piers founded on limestone 











DESTRUCTION OF ORIGINAL 


tracks on four main masonry arches, each 
of 50m, opening at a height of 27m above 
the river, subsidiary arches of similar con- 
struction forming a viaduct at each end 
of the main structure. The viaduct arches 


rock. At their base, 18 m below the springings, 
the piers measure 18m by 12m. Ground 
pressure is quoted at 6-5 kg per square centi- 
metre. The arches themselves are indepen- 
dent, as already mentioned, with longitudinal 























remained relatively undamaged. The extent| joints. Described as of “‘ honeycomb” design, 
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DESIGN OF NEW 


of the damage to the bridge is indicated 
in an accompanying engraving. 

The Reconstruction Service of the Société 
Nationale de Chemin de Fer (S.N.C.F.) de- 
signed, in 1945, a double-track structure of 
reinforced concrete, with three parabolic 
arches of 80m, 70m and 68m.span, re- 
spectively, to replace the four main arches 
of the former bridge. Construction of the 
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the combined double arch for each span has 
six longitudinal webs in the vertical plane, 
connecting upper and lower sheets of reinforced 
concrete. The thickness of the webs and sheets 
is uniformly 0-20 m, but the thickness of the 
arch varies from 3-50m at the springing 
to 2:10 m at the key. The overall width of 
the double arch is 9-10m. For supporting 


NEw BRIDGE UNDER 





the decking there are twelve double columns 








per span above the arches, each of double 
T-section. The construction of the arches and 
decking is shown in one of the sketches. 


CONSTRUCTION OF BRIDGE 


Two cableways of 290m span, each with a 
load capacity of 2 tons and a speed of 3m 
per second, were erected to serve the sit«. 
As the cableways were capable of being inter- 
connected so as to be able to carry a double 
maximum load of 4 tons, it was possible not 
only to transport concrete and steel, but also 
heavy erected components for centring and 
cofferdam construction. Foundations for the 
piers were laid within sheet pile cofferdams. 

Tubular steel scaffolding was used as centring 
for the central span and for the span over 
the narrower of the two arms of the river 
on the Champigny side of the bridge, whilst 
timber centring was used for the span over 
the main arm of the river. The timber falsc- 
work was erected in three sections of arc, 
an outer section being built up vertically 
alongside the bridge abutment and the other 
alongside a temporary framework erected on 
the pier. When completed, the two outer 
sections of falsework were allowed to swing 











CONSTRUCTION 


downwards and rest on temporary supports, 
whilst the central section, which had already 
been assembled as a unit on the ground, was 
floated into position and raised by block and 
tackle to complete the falsework arch. 

An accompanying engraving shows, in 
the foreground, tubular falsework for the 
central span, and also shows the span over 
the main stream, with its timber falsework. 
The cableways may also be distinguished 
in this illustration. 

The works comprised 3500 cubic metres of 
mass concrete ; 6200 cubic metres of reinforced 
concrete ; 700 tons of steel reinforcement; 2000 
cubic metres of timber falsework ; 250 tons of 
tubular scaffolding, and 5800 cubic metres of 
earthwork. The maximum calculated force 
acting on the arch springings is 3800 tons, of 
which the horizontal component is 2600 tons, 
and the vertical component 2700 tons; maxi- 
mum bending movement at the springing, 
4800 ton-metres; and the maximum loading 
transmitted to one foundation, 10,200 tons. 








San Dieco Harsour.—The possibility of pro- 
viding a second entrance to the harbour of San 
Diego, California, by cutting a channel through the 
Coronado Strand is being studied by United States 
Army Engineers. According to Engineering News- 
Record, a commission conducted an informal hear- 
ing on the proposal shortly before the war, and the 
cost was then estimated at 10 million dollars. The 
Harbour Commission’s opinion is that the project 
will now probably cost 15 million dollars. 
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The Transport Bill’ 





(1) The purpose of the Bill is to set up in 
Great Britain a publicly owned system of inland 
transport (other than by air) and of ‘port 
facilities. 

(2) A British Transport Commission (herein- 
after referred to as ‘the Commission ”’), con- 
sisting of a Chairman and four other members, 
is to be established with general powers to 
carry goods and passengers by rail, road and 
inland waterway and the provision of port 
facilities within Great Britain, and for allied 
purposes. The Commission is empowered to 
carry on any activities not included in its general 
powers which any of the undertakings acquired 
by it were authorised to carry on. 

(3) The general duty of the Commission is so 
to exercise its powers as to provide, secure or 
promote the provision of an efficient, adequate, 
economical and properly integrated system of 
public inland transport and port facilities within 
Great Britain, and to extend and improve that 
system. The Commission is so to conduct its 
undertaking that the revenue is not less than 
sufficient for meeting charges properly charge- 
able to revenue, taking one year with another. 
A copy of the Commission’s report is to be laid 
annually before each House of Parliament. 

(4) There are to be bodies established and 
known as Executives to assist the Commission 
in the discharge of its functions ; at the outset 
there are to be a Railway Executive, a Docks 
and Inland Waterways Executive, a Road 
Transport Executive, and a London Passenger 
Transport Executive, and provision is made for 
a Hotels Executive. 

(5) The Minister may give to the Commission 
directions of a general character in matters 
appearing to him to affect the national interest. 

(6) A Central Transport Consultative Com- 
mittee and, for such areas as the Minister may 
direct, Transport Users’ Consultative Com- 
mittees, in respect of passenger and goods 
traffic, are to be established to consider matters 
affecting the services and facilities provided 
by the Commission. There are to be separate 
Committees for Scotland and Wales. The 
panels set up under Sec. 23 of the Ministry 
of Transport Act, 1919, and the Transport 
Advisory Council set up under Sec. 46 of the 
Road and Rail Traffic Act, 1933, are to be 
abolished. 

(7) On January Ist, 1948, the railway and 
canal undertakings (including the London 
Passenger Transport Board) specified in the 
Third Schedule are to be transferred to the 
Commission, which will assume all the rights 
and liabilities of those undertakings. The 
undertakings so specified are at present under 
control by virtue of Orders made under Defence 
Regulation 69. 

(8) All privately owned railway wagons re- 
quisitioned by the Minister are to be transferred 
to the Commission. Subject to certain excep- 
tions, on and after the date of transfer no 
privately owned railway wagon is to be used on 
any of the railways of the Commission. 

(9) An obligation is placed on the Commission 
to acquire those road haulage undertakings 
which were during 1946 predominantly engaged 
in ordinary long-distance carriage for hire or 
reward under any ‘“‘A”’ or “‘ B ” carrier’s licence. 
Ordinary long-distance carriage is defined as 
‘“‘the carriage of goods by the person carrying 
on the undertaking for a distance of 40 miles or 
upwards in one goods vehicle or a succession of 
goods vehicles, in such circumstances that the 
vehicle, or one or more vehicles, is at some time 
during the carriage more than 25 miles from its 
operating centre,” but the carriage of liquids 
in bulk in tanks, meat, livestock, heavy indivisi- 
ble loads and ordinary furniture removals are 
not to be treated as ordinary long-distance 
carriage. 

The properties to be transferred are the 
vehicles and what was held for the purposes of 
their operation (including contracts), which are 


to vest in the Commission free from any mort- 
gage or like encumbrance. 

(10) On and after an appointed day it is to 
be a condition of every “A” and “ B” licence 
that goods shall not be carried for hire or reward 
beyond 25 miles from the haulier’s operating 
centre, except with a permit from the Com- 
mission, but the restriction is not to apply to 
the exempted traffic referred to in paragraph 
(9) above. If the Commission’s decision on an 
application for such a permit involves a sub- 
stantial interference with the carrying on by 
a haulier in business at the date of introduction 
of the Bill of his existing activities, he may 
require the Commission to acquire either his 
complete undertaking or specified vehicles and 
assets. 

(11) On and after an appointed day it is to 
be a condition of every ‘‘B” and “C” licence 
that goods carried otherwise than for hire or 
reward are not to be carried more than 40 miles 
from the operating centre of the vehicle, except 
with a permit from the licensing authorities, 
which in determining an application for such a 
permit are to have special regard to the effect 
on the applicant’s business of their decision, the 
extent to which it is necessary for him to employ 
his own vehicles for connecting two or more sets 
of premises, so as to maintain a continuous 
process of production, and the extent to which 
additional costs in handling, packing or addi- 
tional risk of damage is likely to be incurred if 
he is unable to use his own vehicles. The 
licensing authorities are also to have regard to 
representations made by the Commission and 
are to comply with any direction the Minister, 
at the instance or with the consent of the Board 
of Trade, may give with a view to facilitating 
the operations of persons in any development 
area. Provision is made for appeals. 

(12) Provision is made for area schemes to be 
prepared by the Commission for the co-ordina- 
tion of passenger transport services and for 
trade harbours (including ancillary activities). 
The body established to provide passenger 
transport or port facilities under such a scheme 
may be the Commission or any other body. The 
body so established may direct that port 
facilities in the area concerned are to be carried 
on only under licence. Provision is made for 
appeals. Any scheme must be submitted to 
the Minister who, if he approves, is to make an 
Order giving effect to it, but if objection is 
made the Order will not come into operation 
without special parliamentary procedure. 

(13) Close liaison is to be established by 
means of a Coastal Shipping Advisory Com- 
mittee between the Commission and the coastal 
shipping interests, who otherwise are not subject 
to the provisions of the Act. 

(14) With a view to securing the better use 
of a canal, the Commission may prohibit, except 
under licence, canal carriers from operating for 
hire or reward. Provision is made for appeals. 

(15) Compensation for assets or undertakings 
transferred by the Bill or by a scheme made 
thereunder is to be in the form of British Trans- 
port Stock issued by the Commission of a value 
equal, in the opinion of the Treasury, on the 
date of issue to the amount of compensation. 
Where the amount payable to a road haulier 
or. private railway wagon owner does not 
exceed £2000, compensation may be paid in 
cash. 

Compensation is to be based :— 

(a) For railway and canal undertakings, on 
the average market values of securities at 
certain dates. 

(6) For road haulage undertakings, on the 
net value of the assets, plus in certain cases 
sums in respect of compensation for cessation 
of business and severance. 

(c) For local authorities’ undertakings, 
on payments to cover the interest and sinking 


(d) For privately owned railway wagons, 
on values caleulated by reference to age and 
eondition and original cost. 


(16) A Transport Arbitration Tribunal is to 
settle disputes arising under the Act in respect 
of compulsory acquisition. 

(17) The Railway Rates Tribunal is to be 
renamed the Transport Tribunal and acquire 
the jurisdiction over transport matters still 
exercised by the Railway and Canal Commis- 
sion. Similar powers to those of the Minister 
under Defence Regulations as regards the 
general level of certain transport charges are 
to be continued for an interim period. 

(18) The Commission is required to submit 
charges schemes to the Transport Tribunal for 
confirmation ; subsequently the Tribunal may 
alter any charges scheme at the request of 
interested parties, and the Minister may at any 
time require the Tribunal to review the opera- 
tion of any such scheme. 

(19) Provision is made as to the terms and 
conditions of employment of stafi, pensions and 
compensation to displaced staff. 

(20) Financial Structure of the Commission.— 
The British Transport Stock which the Com- 
mission is to be authorised to issue for the 
purpose of satisfying rights to compensation is 
to be guaranteed by the Treasury. 

The Commission is also to be empowered to 
create and issue British Transport Stock for the 
purpose of borrowing money for capital purposes 
not exceeding £250,000,000 ; in addition, the 
Commission is to be enabled to raise temporary 
loans not exceeding £25,000,000. This stock 
and any temporary loan may be guaranteed by 
the Treasury. 

The Treasury is to lay before Parliament a 
statement of any guarantee given; any sums 
required by the Treasury for fulfilling a guar- 
antee are to be charged on the Consolidated 
Fund. 

The Commission is to be required to establish 
a general reserve, one of the purposes of which 
is to be the prevention of frequent fluctuations 
in the charges. The application of the moneys 
in the reserve is to be as the Commission may 
determine, but none of these moneys is to be 
applied otherwise than for the purposes of the 
Commission. The power of the Minister to give 
directions to the Commission is to extend to 
matters relating to the general reserve. 
Provision is made as to the charges which 
the Commission are to make to revenue. The 
provisions as to the keeping of accounts by the 
Commission include the appointment of auditors 
by the Minister and a requirement that an 
annual statement of the accounts of the Com- 
mission shall be laid before Parliament. 

(21) It is estimated that the value of British 
Transport Stock to be issued in respect of the 
acquisition of the railway and canal under- 
takings (including the London Passenger Trans- 
port Board) will be £1065 millions. It is not 
possible to form an estimate of the compensa- 
tion payable in respect of other undertakings 
and assets, 








MysorE Hypro-Etectric DEVELOPMENT.—A 
note published recently in Indian Engineering 
records that the works in connection with the Jog 
power scheme in the State of Mysore are making 
satisfactory progress. An outlay of Rs. 212 lakhs 
in connection with civil engineering and Rs. 40 lakhs 
relating to electrical matters has been incurred so 
far. The work on the Hirebhasgar dam is in its 
final stages, and the power canal is nearing com- 
pletion. Other works, including the construction 
of the generating station, are in progress. It is anti- 
cipated that the first unit at Jog may be brought 
into service early in 1947. Administrative sanction 
has been accorded to a five-year programme of 
electrical development, at an estimated cost of 
Rs. 5 crores. This programme includes the installa- 
tion of additional units at Jog, bringing the total 
generating capacity to 120,000 kW, the remodelling 
and extension of the transmission system and the 
establishment of new distribution stations. The 
transmission lines are planned so as to facilitate the 
supply of electricity to all. important places, par- 
ticularly in the northern and north-eastern parts 
of the State which have not hitherto had the benefit 











* Official Summary. 





fund charges on the debt of the undertaking. 


of an electricity supply. ‘ 
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Aircraft Propulsion* 


By F. M. GREEN, O.B.E.}, and 
J. E, WALLINGTON, B.A.t 


PERFORMANCE OF Piston ENGINES 


Brake Horsepower and Specific Fuel Consump- 
tion.—Much improvement in weight per cruis- 
ing horsepower and thermal efficiency of the 
piston engine is unlikely, because, with the best 
fuels available, the maximum compression ratio 
seems to be about 6-50r 7to 1. Evenif fuels of 
higher knock-rating are produced, pre-ignition 
troubles seem likely to prevent the use of higher 
ratios and the stresses in the engine at very high 
compression are also awkward to deal with. At 
the compression ratios mentioned, all well- 
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“THE ENGINEER” 


Wing loading, 45lb per square foot ; 
four engines; take-off power per engine, 


64,000 Ib ; 


FIG. 1—PERFORMANCE OF TYPICAL 


designed aero-engines of 5in to 6in cylinder bore 
have much the same indicated thermal effi- 
ciency. They also work at very nearly the same 
mixture strength of 15 air to 1 fuel by weight for 
optimum economy, and hence it can be seen 
that the air consumption per indicated horse- 
power is very nearly constant. The actual figure 
found from a number of engine tests is 10-6 h.p. 
per Ib. of air per minute. 

Volumetric efficiency, curiously enough, also 
seems to be nearly constant over the working 
range, and this must be because valve sizes and 
valve overlap are not considered good enough 
until the volumetric efficiency is very nearly 1, 
i.e., until the cylinders are just filled with 
mixture at the density at the inlet valve. As it 
is not the indicated horsepower that will be 
considered, but the brake horsepower given to 
the propeller, account has to be taken of the 
frictional losses and also the power taken to 
drive the supercharger which is fitted to all 
high-power aero-engines. Tests show that a 
general formula for friction losses can be used, 
taking into account cylinder dimensions and 
piston speed only. 

Centrifugal superchargers coupled direct to 
the engine through gearing are the most usual 
means of increasing density. Assuming an 
adiabatic efficiency of 77-5 per cent for tip 
speeds of the impeller up to 1000ft per second, 
falling uniformly to 73-5 per cent at 1400ft per 
second (this is in accord with the best modern 
practice, provided that the supercharger is 
working near its design point), and using an 
empirical factor known from tests, the tempera- 
ture and pressure rise through the supercharger 
can be calculated. It is further assumed that 
there is a pick-up of heat in the induction pipe, 
but that this is offset by the temperature drop 
caused by the partial evaporation of the fuel. 

Using the above as a basis, one can calculate 
the weight of air per minute used by an engine 
at any altitude, impeller tip speed, and piston 
speed, and hence the brake horsepower and 
specific fuel consumption. 

Net Thrust Horsepower.—Whilst the brake 
horsepower developed is of interest, the real 
interest lies in propulsive thrust, and to obtain 
this for an engine the propeller thrust and net 
exhaust thrust is added, and from this figure are 
subtracted the cooling drag and nacelle-form 
drag. This result cannot be generalised on 
engines only, but has to be considered for a 





* Paper read at joint meeting of the Institution of 


Mechanical E-: eers and the Royal Aeronautical 
Society, November 29th, 1946. Abstracts. 
+ Consulting engineer. 
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particular engine flying at a particular speed ; 
that is, account has to be taken of the aircraft 
in which the engine is to be used, 

As a representative case, a wing loading of 
45 lb per square foot and a particular engine 
are chosen, and the net thrust horsepower 
developed by the engine when it is flying at the 
cruising speed of the air liner is calculated. 
The results show the available thrust. power 
from the engine and the fuel consumption in Ib 
per hour per net thrust horsepower. This con- 
sumption figure is the real criterion of the air 
liner’s economic performance from the point of 
view of petrol consumption. The tonsumption 
per hour per brake horsepower, which is more 
usually quoted, takes no account of the quality 
of the engine installation and cooling. 
Performance of Typical Air Liner.—Knowing 
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all-up weight (A.U.W.), 
1600 b.h.p. 


AIR LINER 


the power available from the engine at its 
optimum running condition, we can find the 
weight of an air liner which will cruise with the 
engines running at their optimum efficiency. 
Two limitations may rule out this ideal aero- 
plane. First, there may not be enough power 
for satisfactory take-off, and, secondly, the 
cruising power of the engines may be too great 
for reliability. The curves are used to investi- 
gate the problem the other way round, by fixing 
the size of the air liner by the take-off con- 
dition and then studying the curves to find 
the combination of piston speed and super- 
charge which will give a consumption as near 
as possible to the optimum. It is found that a 
very good compromise is possible, and that, 
provided the cruising altitude is below 25,000ft, 
an air liner which will take off satisfactorily 
can cruise at less than half take-off power with 


tional to the forward speed. Exhaust thrust 
of an air liner amounts to 5 to 10 per cent of 
the propeller thrust. In a high-altitude fighter 
flying at 450 m.p.h. at 40,000ft, it may be as 
much as 30 per cent, the increase being partly 
attributable to the greater forward speed and 
partly to the higher degree of supercharge 
needed, which reduces the horsepower availab!e 
for the propeller. 

If one imagines a piston engine flying so hig), 
that all its power is used to drive the blower 
which is supercharging it, then obviously the 
whole of the thrust for propulsion must com: 
from the momentum of the gases issuing from 
the exhaust pipe. One would then have, in 
fact, jet propulsion pure and simple—but 
perhaps not so simple as it would have been if 
the blower had been driven by a turbine instead 
of by a reciprocating engine. This brings us to 
the internal combustion turbine. 


PROPULSION BY TURBINE ENGINES 


Simple Jet Propulsion.—If cruising or top 
speed is the only criterion, then jet propulsion 
will have a reasonable efficiency if the speed is 
high enough. Owing to the very light weight 
of the units and the fact that the thrust is 
almost independent of the speed, it is generally 
possible to get extremely high speeds by flying 
high. For instance, at 50,000ft true speed is 
2-56 times indicated speed, so that 250 indi- 
cated becomes 650 m.p.h., but as this gives a 
Mach number of 0-984, it will mean, according 
to present knowledge, shock stalling and high 
drag. Given a Mach number of 0-85 as possible 
for top speed without a serious increase of drag, 
then the permissible speed becomes 562 m.p.h. 
There is thus a limit to the efficiency of jet 
propulsion for subsonic aircraft, which proves 
to be a Froude efficiency of about 52 per cent 
at 36,000ft and over Choosing the ideal 
compression ratio for a gas temperature of 
1000 deg. K., the minimum fuel consumption 
works out to be 0-621lb per hour per thrust 
horsepower at 36,000ft and over, which is 
better than is likely to be obtained with a 
reciprocating engine at that height, even when 
flying at a speed before the propeller begins to 
become inefficient. 

Propellers and Ducted Fans.—The advantages 
of the simple jet propulsion system are very 
light weight of power plant and general sim- 
plicity. It has been seen that the Froude 
efficiency of a simple jet will not in practice 





a fuel consumption very near to the optimum. 
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exceed 60 per cent. It is obvious that an 
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2, low-power compressor 
6, reheat chamber 
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1, air intake 
5, high-power turbine 


FIG. 2—DOUBLE COMPOUND TURBIN 


Fig. 1 shows the general result for a typical 
air liner. The conclusion is that although 
modern piston engines have been developed 
primarily for military use where fuel consump- 
tion is not all-important, yet they are quite 
suitable for civil work. The only modification 
likely to be required is a change of supercharger 
gear ratio. 

Exhaust Thrust and Jet Propulsion.—In dis- 
cussing net thrust horsepower, reference has 
been made to exhaust thrust as being available 
for useful work. If the exits of the exhaust 
pipes face backwards, the reaction of the force 
required to accelerate the exhaust gases back- 
wards constitutes a forward thrust on the air- 
craft equal to the momentum per second of 
the exhaust gases. This thrust is nearly inde- 
pendent of the speed of the aircraft, and there- 





t Formerly of Royal Aircraft Establishment, Farn- 
borough. 








fore the thrust horsepower is nearly propor- 
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3, high-power compressor 
7, low-power (and propeller) turbine 8, reduction gear 
9, contra-rotating propeller 
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4, combustion chamber 
10, tail jet. 


E PROPELLER UNIT WITH REHEAT 


increase in the mass flow for a given power 
output will result in a decrease in slipstream 
velocity and a consequent gain in Froude 
efficiency. The lower the forward speed, the 
greater will be the gain. Attempts at inducing 
air by injector action of the jet have been made, 
but results so far are not promising, as losses in 
ducting approximately counterbalance the gain 
in mass flow. The obvious way of increasing 
mass flow is to utilise a propeller driven by a 
turbine that takes a fairly high percentage of 
energy from the jet. Although a normal pro- 
peller means a reduction gear and a considerable 
increase in the weight and complexity of the 
plant, there will be a marked increase in the 
overall efficiency of propulsion, up to speeds of 
about 400 m.p.h., but as speeds approach 500 
m.p-h., the efficiency of the normal propeller 
begins to drop, because the speed of the blade 
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tips through the air becomes too high. The 
diameter of @ propeller for constant Froude 
efficiency and constant power varies as 1/Vq' 
where Vq is the speed of the aircraft. Neglect- 
ing take-off and climb, it will be seen that at 
high speeds only small aircrews are needed, 
and at 400 m.p.h. and over the “ ducted fan ”’ 
scheme has advantages. This is, in effect, a 
very small propeller, but it has the advantage 
that the air is diffused before it reaches the fan, 
and the Mach number is thereby reduced. The 
usual mass flow through the fan is three times 
the gas flow through the turbine, so the total 
mass flow is increased four times; hence for 
the same thrust and speed the kinetic energy 
loss in the slipstream is reduced to a fourth. 

The disadvantages of the ducted fan are its 
greater weight—possibly with good design this 
need not be serious—and its greater diameter, 
which involves installation difficulties and 
some increase of drag. There is, however, a 
potential decrease of consumption of about 

10 per cent at 500 m.p.h., and this, for long- 
range commercial aircraft, might pay for the 
disadvantages. 

Efficiency.—There is an optimum compression 
ratio for minimum specific consumption, which 
depends on a number of variables. In general, 
a pure jet unit needs a lower compression ratio 
than a turbine propeller unit, because with a 
jet the advantages of high thermal efficiency are 
offset by a high jet speed, which means a low 
Froude efficiency. The compression may be 
done by a centrifugal blower, which up to the 
present is always single stage or by a multi- 
stage axial flow unit. The former permits 
lighter power units, but the compressors are 
about 5 per cent less efficient and limit the 
compression ratio to about 4 to 1 at ground 
level. The axial flow unit can have any com- 
pression ratio desired, but higher ratios mean 
great length, and although this type is smaller 
in diameter it is considerably longer than the 
centrifugal. 

Above about 5 to 1 compression ratio, axial 
flow units are difficult to start, owing to stalling 
in some of the compression stages, and the 
result is that there is not enough power to 
accelerate the unit to a working speed, This 
can be avoided by using two or more blowers 
in series, each driven by its own turbine at an 
appropriate speed (Fig. 2). An additional 
advantage of this so-called double-compound 
design is that fuel can be added to the working 
fluid after the first turbine, so that the second 
turbine can work at its maximum temperature, 
and although this increases the overall power 
by as much as 30 per cent, it scarcely affects 
the specific consumption. It is probable that 
the overall blower efficiency will always drop 
somewhat with increase of compression ratio, 
and it is likely that there will be an increase of 
weight. There are as yet not enough data to 
suggest what weights to expect, but it seems 
likely that a compression ratio of 12 to 1 at 
36,000ft will not be much exceeded. Running 
below design speed gives a reduced compression 
ratio, and will generally increase the specific 
consumption, although this can be overcome 
by designing for cruising conditions and losing 
a little efficiency at full power. 

If a big range of speed is needed a positive 
blower might be used, so that the compression 
ratio is independent of speed. This sort of 
blower is probably too heavy and clumsy for 
aircraft, but it might have its uses for other 
types of power plant, 

An alternative to high compression ratio— 
only worth considering for propeller turbines— 
is the use of a heat exchanger to transfer heat 
from the exhaust to the compressed air on its 
way to the combustion chambers. If it proves 
practicable to obtain a high thermal ratio in 
the heat exchanger, very high thermal effi- 
ciences are at least theoretically possible, and 
the optimum compression ratio is much reduced. 
Thus if 90 per cent thermal ratio can be achieved 
the optimum compression ratio becomes 34 to 1 
and the thermal efficiency of the cycle 
approaches 48 per cent. It is, however, doubt- 
ful whether the increase in weight and com- 
plication will make such a system worth while 
for aircraft, but its use for ships and power 


Hitherto compression obtained by a mecha- 
nically driven compressor, helped somewhat 
by the ram effect of forward’ speed, has been 
considered. As the aircraft speed increases, 
however, the ram effect becomes more and 
more important, and the design of air intakes 
of high efficiency is essential because compres- 
sion by direct ram can, and should, be more 
efficient than the best rotary compressor. 
Eventually, when the forward speed is high 
enough, the need for the compressor disappears 
altogether, and a unit with no moving parts is 
obtained. This is jet propulsion at its simplest. 
Some day enough will be known about aero- 
dynamics to make aircraft fly at supersonic 
speeds, and the propulsive duct may well be 
the accepted means of propulsion if ways can 
be found of accelerating the aircraft to the 
required speed. When this can be done—and 
the authors are convinced that some day it 
will be done—then the top speed seems limited 
only by the heating of the aircraft in its passage 
through the air. At 1000 m.p.h. the surface 
temperature of the aircraft will be about 100 deg. 
above that of the ambient air; that is, 44 deg. 
Cent. at heights above 36,000ft. 

Tf an aircraft can be flown high enough—say, 
at a density ratio of 0-1 (which is a height of 
nearly 60,000ft)—then a true speed of 1000 
m.p.h. is an indicated speed of 316 m.p.h. Air 
forces will therefore be manageable and fuel 
consumption per mile should prove to be not 
unreasonably high. 

Temperature.—In a turbine engine the maxi- 
mum temperature is defined as the total head 
temperature at the combustion chamber, and 
this temperature is mainly settled by the 
amount of fuel burnt in the air. The turbine 
blade temperature is lower than this, as there 
is a fall in gas temperature going through the 
blading. With existing materials and turbine 
design a maximum gas temperature of 1150 deg, 
K. is practicable, t.e., 877 deg. Cent. At this 
temperature the life of the blades is limited by 
creep under stress, but at a lower temperature— 
about 1000 deg. K.—a big increase in life can 
be expected, and it is usual only to use the higher 
temperature for take-off and emergencies. 
Temperatures of 1000 deg. and 1200 deg. K. 
give only slightly different efficiencies, but the 
higher temperature increases the output per Ib 
of air per second, and therefore makes for 
lighter units. To keep the temperature low 
enough the air fuel ratio is generally about 
60 to 1; that is, about four times as much air 
is used as is necessary to burn the fuel. 

Effect of Height on Power and Cruising Speed. 
—Owing to the decrease in atmospheric tem- 
perature up to 36,000ft, the compression ratio 
of a blower at a given speed of rotation increases 
steadily, and a blower designed for 5 to 1 ratio 
at sea level will give nearly 7} to 1 at 36,000ft, 
this being the chief reason why the specific con- 
sumption decreases as the height increases. 
Because of design difficulties, the theoretical 
increase in compression ratio may not always 
be obtained. The mechanical efficiency of a 
turbine engine is very nearly 100 per cent, and 
theimprovement in thermal efficiency at altitude 
is not offset as in the piston engine by a serious 
decrease in mechanical efficiency at the lower 
power. Owing to the increase in compression 
ratio with height, the thrust of a jet unit falls 
off at a lower rate than the air density up to 
36,000ft, but afterwards (when the temperature 
is constant) directly as the air density. 

Relative to normal maximum power a turbine 
propelled engine will probably weigh half as 
much as a piston installation, but this weight 
ratio will increase with height, because whereas 
the piston engine gives constant power up to 
its rated height, the turbine engine falls off 
in power all the time. However, above the 
rated height the piston engine power falls off 
more rapidly than that of the turbine, and at 
36,000ft the relative advantage of the turbine 
will not be greatly different from its value at 
sea level. It enables an air liner to fly higher 
for the same weight of power plant, and there- 
fore the turbine aircraft can have a greater 
cruising speed while carrying the same pay- 
load. This is combined with better take-off 
and rate of climb, and for multi-engine aircraft 





stations is more likely. 


there is a higher ceiling with one engine stopped: 





Weights of turbine-propeller plants are’rather 
nebulous at the moment; they depend on 
whether fuel consumption or engine weight is 
thought the more important factor. But it is 
possible to estimate likely valués for a simple 
installation. The normal air liner will cruise 
at 250 m.p.h. at 20,000ft to 25,000ft with con- 
ventional engines. When fitted with simple 
turbine engines of the weights and efficiencies 
that seem probable, it will cruise at 350 m.p.h. 
at 30,000ft to 40,000ft. 

Take-Off and Climb.—If aircraft are designed 
for equal speed, the take-off thrust will be 
highest with the largest propeller possible, less 
with a ducted fan, and still less with pure jet. 
As the jet is only likely to be used for aircraft 
flying at 500 m.p.h. or more, however, there is 
almost sure to be enough thrust at ground level 
to give a reasonable take-off. Rate of climb 
is likely to be high with any turbine installa- 
tion, as it will almost always be worth while 
designing for a high ceiling to get the advantage 
of high cruising speed and low temperature. 

Turbines lose more power with increase of 
atmospheric temperature than piston engines, 
chiefly on account of the loss of compression 
ratio. Aircraft to be used in the tropics should 
have a margin of power of about 20 per cent 
above the minimum for take-off at normal 
temperatures. 


CoNCLUSIONS 


Accepting the main arguments of the paper 
as being sound, it is thought possible to draw 
the following conclusions, which, in the authors’ 
opinion, indicate the trend of design :— 

(a) Piston engines driving propellers will 
gradually disappear, except perhaps for small 
aircraft. 

(6) Jet propulsion will be used for high- 
speed military aircraft. 

(c) In a few years passenger aircraft -will 
begin to be fitted with propellers driven by 
internal combustion turbines, and there will 
be an increase in cruising speed of about 
100 m.p.h. 

(d) When enough experience has been 
gained of passenger air line operation at 350 
to 400 m.p.h., the next advance will be to 
500 m.p.h. (or more) with aircraft driven by 
jet propulsion turbines. 

(e) In the distant future there is a possi- 
bility that propulsive ducts will be the 
means of propelling aircraft at speeds of 
1000 m.p.h. or higher. 








INSTITUTION OF MinInG ENGINEERS.—The Insti- 
tution of Mining Engineers has announced that a 
scheme of examinations for associate membership 
is to be inaugurated in the year 1947. These 
examinations will be on a voluntary basis for the 
first five years, but after April 30th, 1952, admis- 
sion to associate membership will be restricted to 
applicants who have qualified through the examina- 
tions. The examinations will comprise a prelimin- 
ary or qualifying examination and the associate 
membership examination which is to be divided 
into three parts. Facilities have been granted for 
candidates to take the common preliminary exami- 
nation conducted by the Engineering Joint Exami- 
nation Board. This examination will be held in 
April and October, 1947, at a number of centres in 
this country and at certain centres abroad. Appli- 
cations from candidates in this country must reach 
the secretary of the Examinations Board, the 
Institution of Miming Engineers, not later than 
February 2lst, 1947, for the April examination, 
and August 24th, 1947, for the October examina- 
tion. The corresponding dates for applications 
from abroad are November 23rd, 1946, and May 
24th, 1947, respectively. The three parts of the 
associate membership examination will be held 
concurrently in the first fortnight of July, 1947, 
Candidates successful in the written part of the 
final examination will be required to attend an 
oral examination in London (or possibly certain 
other centres if justified by the number of candi- 
dates) a few weeks later. Applications must reach 
the secretary of the Exammations Board, the 
Institution of Mining Engineers, not later than 
May Ist, 1947.. Further particulars may be 
obtained on application to the . Institution of 
Mining Engineers, Salisbury House, Finsbury 
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THE .TRANSPORT BILL 


DESERVEDLY the Transport Bill presented 
to the House of Commons last week has 
experienced a hostile reception throughout 
the country. It is, of course, a socialist con- 
tention that transport as a basic industry 
ought to be nationalised. In fact, no shadow 
of evidence has yet been produced to show 
that a nationalised transport industry will be 
more effective in meeting the needs of trans- 
port users than the present privately owned 
and publiely regulated concerns. No doubt, 
the Government will also claim that when 
long-distance road haulage, the railways and 
the canals have all been brought under unified 
public ownership, it will be possible to convey 
all goods in the most efficient way. But ex- 
perience elsewhere with nationalised railways 
and nationalised road haulage by no means 
wholly supports that view. For efficiency as 
applied to transport cannot be expressed with 
mathematical precision. Convenience and 


flexibility often count for as much or more 


is convenient to the user is not necessarily 
also convenient to the concern which moves 
the goods. Inevitably, the new Transport 
Commission and its executives, to be set up 
under the Bill, will, like any other monopoly, 
interpret convenience to mean convenience 
to themselves, and come to think that what 
they find cheap and reliable must necessarily 
seem best also to the user. Nor can cor- 
rectives applied through Transport Users’ 
Consultative Committees appointed by the 
Minister of Transport prove anything but 
cumbersome in comparison: with the much 
more direct correctives that can at present 
be applied. 

On page 515 we publish a summary of the 
Bill which gives a general impression of the 
organisation it is proposed shall be set up. 
But that summary fails to emphasise certain 
features of the Bill that seem particularly 
objectionable. Only study of the Bill itself, 
for instance, will serve to show how immense 
are to become the powers placed in the hands 
of the Minister of Transport. Here is no case 
of setting up a Commission which, subject to 
certain regulations, is free to operate as it 
thinks best, such as the B.B.C. or the L.P.T.B. 
The Minister seems to be empowered to inter- 
fere in almost every concern of the Commis- 
sion. It is even he, and not, as might be 
expected, the Commission, who is to appoint 
the members of the Executives which are to 
be responsible for operating the various 
sections of the Commission’s business ; and 
it is he again who is to appoint the members 
of the Transport Consultative Committee 
and the Transport Users’ Consultative Com- 
mittees. Though the ports and road passen- 
ger transport (with the exception of that 
included under the control of the L.P.T.B.) 
are not yet to be nationalised, the Minister 
will, through the powers granted to the Com- 
mission under the Bill, be able to regulate and 
co-ordinate the operations of port authorities 
and road passenger transport concerns. The 
scheme for the organisation of transport, as 
outlined in the Bill, is even more open to critic- 
ism. Admittedly it can safely be contended 
that the amalgamation of the four big railway 
groups into a single organisation will do no 
great harm. But considering that the exist- 
ing groups have been efficiently run and have 
recently shown energy in planning recon- 
struction in the future, what benefits are 
expected to flow from a reorganisation, the 
disturbing influence of which must inevitably 
be felt for several years to come? That 
change, however, would be no less generally 
disturbing then the reorganisation of road 
haulage that is planned. Under the Bill the 
operation of a road haulage vehicle for hire 
or reward over a distance of more than 
25 miles from a centre will be prohibited 
unless it is a vehicle of special design or is 
engaged upon the carriage of certain specified 
goods. The local delivery haulage contractor 
is thus free to operate privately. Yet so rigid 
a specification as to distance seems likely to 
introduce endless difficulties and anomalies. 
Moreover, there is no escape for the owner 
who decides to carry his own goods. No 
owner under the terms of the Bill will be 
able, without permission, to use his own 
vehicle to carry his own goods to any destina- 
tion as determined by himself and at his 
own convenience unless the distance involved 
does not exceed 40 miles! Can it really be 


is hardly too harsh a name for it—is included 
for the purpose of improving road transport 
efficiency ? Does it not rather suggest tha‘ 
the socialist Government intends, like any 
capitalistic monopoly, to tolerate no competi- 
tion and to force all long-distance transport 
users to send their goods by the Commission’: 
vehicles? Such provisions seem almost specifi- 
cally directed against that great advantage of 
road haulage as organised at present—its flexi- 
bility, its ability to fetch and carry from any- 
where to anywhere, and to seek and find 
return loads rather than return empty. We 
believe it to be significant that road haulage 
from its earliest days has continued to remain 
a small man’s business. The average number 
of vehicles operated by road haulage con- 
tractors still lies between two and three, Is 
it not probable that road haulage companies 
have remained small just because the great 
advantage of flexibility becomes lost in a 
larger concern ? How, then, can road trans- 
port be nationalised without sacrificing that 
distinctive and peculiarly valuable quality ? 

Ever since road haulage began to compete 
with the railways after the 1914-18 war 
attempts have been made to co-ordinate these 
two chief forms of inland transport, the one 
organised into four heavily capitalised groups 
and the other consisting of a host of small 
independent operators. Much progress has 
been made, but in particular, difficulty has 
been experienced in correlating road and 
rail charges. Even in the recent road-rail 
scheme, published some five months ago, the 
question of correlating charges was still left 
over for further detailed consideration. 
Much play was made with that fact by Mr. 
Strauss in a speech last month before the 
Institute of Transport, reported on another 
page of this issue. Yet it is difficult to believe 
with him that nationalisation alone is capable 
of solving that problem. For at best it can, 
surely, only conceal the existence of the pro- 
blem (which is inherent to the different finan- 
cial structures of the two forms of transport) if 
it causes all receipts to flow into a common 
pool and thus covers up losses on one transac- 
tion by excessive profits on another. We 
do not deny that the attainment of a satis- 
factory relationship between road, rail and 
canal interests has proved difficult, and that 
the problem still awaits a complete solution. 
But we do not believe that nationalisation can 
solve it. For years the road and rail organisa- 
tions have been feeling their way with or 
without Government erfcouragement towards 
a system of co-ordination satisfactory both 
to themselves and their users. It is, we 
suppose, too late now to hope any longer 
that that evolution will be allowed to 
continue. For the socialist Government 
seems determined, regardless of the cost 
and disturbance involved, to create and 
to depend upon a new and wholly untried 
organisation. But at least we hope that 
the Bill will be subjected to substantial 
amendment. 


Exports and Hard Work 
THE remarks of Mr. Leslie Gamage at the 
Export Conference, abstracts from which 
were printed in our last issue, placed squarely 
before that meeting the real extent of the 
problem that this country faces. Before the 
war, as a result of our oversea investments, we 
had, in effect, some 800,000 men working for us 








than cheapness and speed. Moreover, what 
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of living. That help from abroad had 
been earned by our thrift in the past, 
thrift that, though it- certainly brought 
advantages to this country, also helped 
oversea countries to develop their own 
resources. But as a result of the expenditure of 
oversea investments during the war the work 
that these men did for us must now be done 
by workers in this country. The consequent 
increased demand upon our productive 
resources comes at a time when reconstruction 
of damaged buildings, factories and plant and 
the replacement of machines and tools them- 
selves make heavy demands on our labour 
forces and when commitments abroad in a 
world that has not yet settled down from 
war necessitate the provision, too, of larger 
armed forces than were thought necessary in 
1939. “‘ Insum,” to quote Mr. Gamage, “‘ the 
total additional labour requirements prob- 
ably exceed two million workers, while 
there will only be three-quarters of a million 
more workers than pre-war, possibly even 
less.”” 

The Government has promised the country 
that it will follow a full employment policy, 
and, to judge from Mr. Gamage’s figures, 
there does not seem much likelihood that 
there will be any difficulty in pursuing that 
policy in the immediate future. But it does 
not follow, as indeed we have pointed out 
before and as Mr. John Jewkes, Professor of 
Social Economics, Manchester University, 
points out in the December number of The 
District Bank Review, that full employment 
must necessarily lead to a high standard of 
living. ‘“‘We can,” writes Mr. Jewkes, 
‘enjoy full employment and be either rich 
or poor... For whilst the maintenance of 
full employment turns essentially upon wise 
central financial policy, a high standard of 
living turns on how hard we choose to work 
and whether we are making the right things.” 
It is timely that such a blunt fact should be 
so simply put. Taken in conjunction with 
Mr. Gamage’s calculation of the deficiency 
in our labour force to meet the demands upon 
it, it means that if the output of the labour 
force in this country is no greater per man 
than it was before the war, then the standards 
of our living must inevitably fall short of 
those ruling before the war. In the longer 
run we may, indeed, have a sober confidence 
that engineers and producers will so improve 
productive methods, so simplify construc- 
tional design and so improve the efficiency 
of plant that standards of living can rise 
despite shorter hours of work. But the 
immediate desire of the people of this 
country is to return as soon as possible to 
those standards to which they became accus- 
tomed before the war. Moreover, they wish, 
too, to ensure that “social security” 
measures shall protect all from hunger and 
want and that all shall benefit from health 
and unemployment insurance schemes. Such 
desires are to be attained only in one way, 
by a substantial increase above that ruling 
before the war in the output of labour. 

At the Export Conference last week, Sir 
Stafford Cripps revealed that though 50 per 
cent of our imports came from nations dealing 
in “ hard ” dollar currencies, only 14 per cent 
of our exports are at present going to those 
countries, with the result that the dollar loan 
granted this country by America is rapidly 
being drawn upon. The problem facing this 
country is thus not only that of providing | 


sufficient goods for the home market and for 
export, but also of finding means to ensure 
that the goods manufactured are exported to 
the right places—in fact, to ensure, in Mr. 
Jewkes’ simple words, that ‘‘ we are making 
the right things.” That problem, however, 
important though it is, is one for the Govern- 
ment to solve in consultation with the 
industry. Though the success or failure of 
the Government’s efforts must have pro- 
found effects upon the people of this country, 
the job of engineers and of labour is to pro- 
duce as rapidly as prevailing shortages, 
delays, controls and other frustrating and 
exasperating circumstances will permit as 
great an output as they can. Only if that 
output can be raised substantially above the 
pre-war level and only if it can be produced 
at a price competitive with that of other 
nations in the export markets can the people 
hope to experience again for many years the 
standards of life that prevailed before the 
war. In such circumstances we doubt 
whether we ought to congratulate the engi- 
neering trades upon the attainment of 


decreased hours of work. For that reduction 
must necessarily encourage other,trades to 
press for similar consideration. Nor can it 
really be contended that, despite shortened 
hours of work, output per man can be main- 
tained at the pre-existing level. For in many 
operations it is the tool rather than the man 
that settles the rate of working, Moreover, 
overheads on machinery remain the same, 
so that with a lower output costs must rise. 
Traditionally a time of labour shortage pro- 
vides the opportunity for labour to better its 
terms of employment. But in the special cir- 
cumstances ruling to-day, as a consequence of 
the war, it does seem to usthat aresponsibility 
lies upon, union leaders and shop stewards to 
act with restraint and with recognition of the 
urgent need for output at a reasonable price. 
The grant of increased wages or reduced 
hours of work can only lead in the absence of 
any compensating improvement in rate of 
production to a corresponding rise in 
the cost of living or a corresponding short- 
age of goods available to be bought in 





retail shops. 








Letters to 


OLD BEAM ENGINES 


Srr,—The illustrated article in the November 
22nd issue has aroused some local pride in 
Rochdale, as although the makers are not 
specified, the stable mark is obvious, and it is 
common knowledge up here that the engines 
were made by John Petrie and Co., of Phoenix 
Foundry, in this town. This family concern 
was established in 1814, and was actively 
engaged in steam engine construction from 1819 
to 1909, when it was merged with the now, 
perhaps, better-known firm of John Holroyd 
and Co., Ltd., and engine building in Rochdale 
practically ceased. 

I would not be surprised to know that more 
beam engines were made by Petries than by 
any other firm, as this type was their speciality 
for well over seventy years, and their name- 
plate was at one time common all over the 
Continent. 

In the matter of longevity, the eighty-five- 
year run by “ Juno ” and “‘ Pluto ”’ in Leicester, 
although creditable to builders and owners, has 
been well beaten by other engines of the same 
make. A Petrie beam installed at the Gale 
Mill, Littleborough, in 1825, ran until 1937, or 
for 112 years, and another, erected at Whitelees 
Mill, also in Littleborough, in 1841, ran, often 
on double shift, until the “ concentration ” of 
1942, and is still ready for work. A third and 
similar engine, but of doubtful parentage, of 
1845, is still bowling away merrily at the Orama 
Mill in this town. 

But mechanical endurance is not a matter of 
years alone, and by the truer measure of revolu- 
tions many engines junior in age to our local 
centenarians would be given higher marks. 

It may not be widely known outside Lanca- 
shire that in the 1890’s, largely through the 
agency of Mr. J. H. Tattersall, a consulting 
engineer, of Preston, there was a notable 
revival of the beam engine, and Petries, not 
surprisingly, were given a good share of the 
business. Several of these engines were in the 
full-size mill category of 1500 to 2000 i.h.p., 
and perhaps the most remarkable were the twin 





beam, triple-expansion, spur-gear drive engines 





the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





made for the Nile Mill, Hollinwood, in 1898, by 
the Oldham firm of Buckley and Taylor. These 
engines, and many other fine specimens of a 
type now regarded as obsolete, are still able to 
hold their own against the stern competition 
of public electricity supply, but the days of the 
single prime mover, upon whose reliability 
hundreds of thousands of productive units may 
depend, are surely numbered. 
G. B. Wixtamson. 
Rochdale, November 26th. 





THE INDUSTRIAL SITUATION 


Sir,—It seems to me surprising that the 
authoritative engineering papers like your good 
selves have written so little about the chaos in 
industry throughout the country. I am writing 
to urge the vital need for an immediate and 
very thorough investigation into the whole 
situation and for the aid of the technical Press 
in gathering reliable information regarding it. 
I appreciate that the function of the technical 
Press is primarily to provide technical informa- 
tion, but by far the most important matter in 
the engineering world to-day is the chaotic 
state of industry in relation to production. 

I ought to be able to start this with “ My 
view of the situation is this ...,’’ but I admit 
frankly and without shame that I cannot do so, 
for though my sources of information are both 
reliable and widespread and I purchase in large 
quantities a wide range of engineering supplies, 
I am quite unable to form a view of the situa- 
tion, and I doubt if anyone else can do so 
reliably. 

It is said that the largest factor in the situa- 
tion is the lack of coal, with resulting shortage 
of power and heat. Hours of working are 
affected, furnaces of all kinds are either shut 
down or working short hours, electricity has 
been suddenly cut off at times, with resulting 
damage both to furnaces and the work con- 
tained in them, also resulting in furnaces being 
put out of action for weeks during consequent 
rebuilding. Coal shortage is a prime cause in 
the small and slow output of castings and 
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ceramics, the shortage of both of which affect out- 
put in many and amazingly varied directions. 

Next in importance, it is said, is the output 
from labour and the shortage of labour. People 
generally from top to bottom are warking very 
badly indeed. They are going slow and taking 
things easy, they are knocking off for cups of 
tea, smoking and particularly cigarette smoking 
in working hours lowers speed, and in quite a 
number of places there is only a five-day working 
week. Practically no overtime or night shift 
is being worked, despite the full order books, 
and maintenance is being done during the day, 
with the result that machines are out of opera- 
tion and other interruptions arise. Discipline, 
honest hard work and control by supervisors 
are almost non-existent. 

How much politics and politicians affect 
the situation is, of. course, highly problema- 
tical; personally, I have no political bias. 
Whether the Conservative Party would have 
dealt with the immediate post-war situation 
better than the Labour Party is doubtful, but 
there can be no doubt that the complete change 
of Government at such a time was a disaster, 
for the situation needed, and very badly 
needed, experienced handling. The aftermath 
of war is critical and very difficult indeed. That 
the situation is being badly managed politically, 
if it is being managed at all, there can be no 
doubt, and one feels that at least the Conserva- 
tive Party would have concentrated their atten- 
tion to the aftermath of war and not confused 
it with external innovations that would have 
been better left until we had gathered the reins 
of peace-time industry into our hands properly 
again. Moreover,.one feels that more attention 
has been and is being given to nationalisation 
than-to resettlement problems, and one is 
forced to the conclusion that industry itself 
will have to work out its own salvation— 
together with the salvation of the nation ?— 
despite the activities of politicians. 

We come now to Government Departments 
and Government controls. The information 
and reports that one gets from reliable sources 
indicate quite clearly that war-time Govern- 
ment officials and their staffs are, as is only to 
be expected from human nature, clinging to 
their jobs and staffs and making work for 
themselves. New inexperienced Cabinet 
Ministers and political heads of Departments 
are, moreover, naturally anxious to keep such 
people with them because they themselves do 
not know where they are nor what they are 
doing, and they need these people to keep them 
right ; or as right as possible. Further, there 
seems little doubt that there are large numbers 
of people employed on controls of various kinds 
who are doing practically nothing. All these 
people who are half-employed, needlessly em- 
ployed, and wastefully employed, are urgently 
needed in industry and in employment which 
will speed up output in industry, yet it is said 
that the Government are afraid to release them 
because they may upset the unemployment 
figures. 

The question of the need for Government 
controls is admittedly a difficult one, but while 
we must agree that certain controls are pro- 
bably necessary, it is abundantly clear in 
industry that there is no aim and determina- 
tion to eliminate controls quickly. They are 
seriously hampering industry and they are 
being conducted in a costly and ill-conceived 
way. The question of what controls should be 
exercised should be a Cabinet matter and the 
individual opinion of Cabinet Ministers or 
Government officials should not be sufficient to 
authorise their continuance. 

It may be said that all these things are 
elementary, but the chaos is the conglomerate 
result of nothing more than numerous conflict- 
ing and adverse factors of the most elementary 


shockingly cumulative. Theft and careless and 
thoughtless breakage and destruction during 
transport are elementary. The psychological 
factor is elementary but very powerful, Every- 
one in industry is jumpy, and so is the stock 
market in relation to industry. There is no 
confidence in anyone anywhere. No one’s word 
can be taken, lies and broken promises are so 
ordinary that people take them for granted ; 
rudeness, bribery, theft and swindling are 
equally ordinary. We have no faith, and, in 
fact, we would count ourselves foolish if we 
allowed ourselves to have faith. 

At the moment we have markets crying out 
for goods, but that will not last for ever. 
Already we are being offered foreign-made 
goods at prices with which we cannot compete, 
and as soon as these foreign countries, with their 
much lower wages and overheads, get going, we 
will lose the market, and at the same time the 
golden opportunity of exporting largely and 
freely, and so eliminating our huge foreign debts, 
will be gone for ever. Foreign countries are 
offering goods almost off the shelf; British 
delivery is six, nine, twelve and even eighteen 
months for such ordinary things as standard 
screws and bolts, electric cable, steam and water 
valves and pipes. No wonder John Citizen is 
getting scared that a slump may come. It 
will, undoubtedly, and in a very few months if 
the situation is not tackled and remedied 
immediately. 

As I see it, we need the technical Press and 
the F.B.I. to get busy. It is only within industry 
that the experienced technical men can be 
found who are able to recognise, appreciate and 
realise the factors, causes and implications, and 
find the remedies. It is beyond business men 
and politicians, they will have to be told and 
shown. Further, it is important in this imme- 
diately post-war world that the ordinary people, 
who after six years of propaganda expect to be 
told, should be kept fully and very clearly 
informed. Industry is to them the goose that 
lays the golden eggs, but they realise it only 
faintly, if at all. It is important that they 
should know and realise clearly that it is their 
only source of income and that upon the pros- 
perity and success of it lies their only hope of 
reducing income tax and purchase tax and the 
high cost of living. Clear information is needed 
and it must be very widely and freely distri- 
buted so that everybody gets it. If this was 
done and kept up the agitator and spreader of 
unrest would find his machinations far more 
difficult, and John Citizen would be a much 
happier and contented man. It will cost money, 
but vastly less than the cost of discontent 
and strikes. 

Am I exaggerating the situation ? After all 
this writing, I feel that I have merely given a 
feeble indication of a chaos that is shocking, 
and could not be made to look worse than it is. 
PERTURBED, M.I.E.E. 
December 2nd. 





LEADERS 


Srr,—I should like to express appreciation 
of your recent editorial entitled ‘‘ Leaders.” 
It is most refreshing at the present time, when 
so many grandiose schemes are being based on 
100 per cent materialism, to be reminded that 
moral qualities still transcend others in our 
working life. The appearance of this article is 
especially opportune while so much interesting 
correspondence is taking place in your columns 
on ‘‘ Remuneration of Engineers.” Many 
references are being made to trade unionism, 
and it is hoped that some of its officials will 
have read and pondered your words. 

Some of us who can reflect on the period 
covering from our apprenticeships in the early 
years of this century to the present time will 
agree that had the infallible law “‘ With what 
measure ye mete, it shall be measured to you 


the law of gravity, we might have gathered 


some wisdom earlier. It has been well said 
that ‘‘ It is pure kindness to do one’s work to 
the best of one’s ability,” and if this attitude 
towards work could but replace the wasted 
endeavour to procure the maximum while 
giving the minimum, many of us would be 
happier and incidentally wealthier. We learn 
from experierice that the assessment of a 
person’s professional value is not easy. Surely 
it is not the knowledge we have, but the know. 
ledge we are capable of correctly applying, that 
decides our worth. It has also been averre: 
that ‘‘ Work is love made visible,” and work 
should not therefore be limited to unreasonably 
few hours and a funereal pace, since loss to all 
and not gain must thereby result. 
CHIEF ENGINEER. 

Cambridge, November 30th. 

CONDENSING BY COMPRESSION 

Srr,—In the absence to date of other replies 
to Mr. Holcroft’s letter on the above subject, 
published in your issue of November 15th, I 
would like to offer the following comments. 

In the first place, it appears that Mr. Holcroft 
has failed completely to appreciate the very 
able analysis of the subject given in Mr. 
Labrow’s letter, published in your issue of 
October 18th. Secondly, Mr. Holcroft’s theory 
of the condensation of steam in a compressor 
cylinder can be shown to be completely falla- 
cious. It is quite true that in the absence of 
suitable nuclei the commencement of con- 
densation can be retarded, so giving rise to the 
state of supersaturation. However, once con- 
densation has commenced, the droplets of con- 
densate themselves act as nuclei for further 
condensation and the rate of condensation in a 
compressor cylinder supplied with wet steam 
is governed solely by the rate of pressure rise 
together with the rate of heat loss through the 
cylinder walls. In actual fact the presence of 
oil and other impurities in the steam will 
retard condensation by reducing the heat 
transfer coefficient between the steam and 
condensate. I would suggest that if Mr. 
Holecroft wishes to make a positive contri- 
bution to the subject he should draw up heat 
balance sheets for the tests on the stationary 
plant and so show precisely how the heat energy 
is distributed. 

Turning to the practical point of damage to 
steam engine cylinders when water accumu- 
lates in them, is it not probable that the 
apparent failure of the cylinder relief valves to 
prevent damage is due to their being too small 
to pass a sufficient volume of water? Some 
twelve months ago the writer saw the damage 
caused to the low-pressure cylinder of a Belliss 
and Morcom engine which, owing to negligence 
on the part of the operating personnel, had been 
started up without adequately draining the 
cylinder. Eye-witnesses of the incident reported 
that the relief valve had operated and that a 
stream of water had issued from it; but, 
nevertheless, the damage to the cylinder and 
connecting-rod was considerable. 
F. P. Frost. 

Barrow-in-Furness, November 30th. 

REMUNERATION OF ENGINEERS 
Sir,—May i ask for the hospitality of your 
columns to express my sincere thanks to 
“G.I. Mech. E., Too,” for his unqualified 
and forceful support of my remarks on adver- 
tisements asking applicants to “state salary 
required” and to endorse his plea that news 
papers and journals should refrain from inserting 
advertisements of that kind ? 
I thought along the same lines when writing 
my first letter ; but, being doubtful whether it 
would be in order to put forward such a request, 
I did not press the point. 
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The. Propulsion of Aircraft 





At a joint meeting of the Institution of 
4 Mechanical Engineers with the Royal 
Aeronautical Society, held at the Institution 
on Friday last, November 29th, 1946, Sir 
rederick Handley Page, President of the 
Royal Aeronautical Society, occupied the 
chair. A paper,* entitled “ Aircraft Pro- 
pulsion,” was presented by F. M. Green, 
0.B.E., and J. E. Wallington, B.A., and a 
useful discussion followed. 


DISCUSSION 


Dr. H. R. Ricardo, who opened the dis- 
cussion, said he was very grateful to the 
authors of what he thought was a really 
classical paper for having put the general 
question of aircraft propulsion into a nutshell, 
and a remarkably compact nutshell at that. 
The paper, he hoped, would do much to clear 
up much loose thinking as to the relative 
scope of the piston engine, the plain jet, the 
ducted fan and the turbine-driven propeller. 

It was interesting to note that to-day one 
of the most popular forms of ship propulsion, 
at all events for the medium and smaller 
sizes of merchant ship, appeared to be the 
combination of a high-pressure piston steam 
engine and a low-pressure turbine geared 
together to a single shaft. There was a great 
deal. to be said, he thought, for a similar 
combination for long-range or long-endurance 
aircraft, for_it held out the prospect of an 
overall efficieftey at all altitudes well beyond 
the reach of either the piston engine or the 
turbine engine alone. 

He agreed most heartily with the method 
of approach in essessing the performance of 
the piston engine by taking as a basis the 
indicated horsepower developed per pound 
of air consumed per minute, but it must be 
remembered, of course, that that was applic- 
able only to the four-cycle spark-ignition 
engine. By various means it was possible 
to improve on the consumption figures given 
by the authors by nearly 10 per cent, and they 
had succeeded in getting and maintaining 
brake horsepower consumption figures at sea 
level as low as between 0-38 and 0-39 per 
horsepower-hour at a piston speed of 2000ft 
per minute, as compared with the authors’ 
minimum of 0-42. That, of course, was at 
some expense in maximum take-off power, 
but take-off power could always be regained 
temporarily by the use of nitrous oxide or of 
water or methanol injection. 

Mr. Hayne Constant said he would like to 
start at the end and say that he agreed 
entirely with the conclusions of the authors ; 
but when one looked into the paper and 
examined on what those conclusions were 
based he felt that one had to join issue with 
the authors. For example, in the case of the 
piston engine, as Dr. Ricardo had men- 
tioned, the authors had generalised the per- 
formance of existing engines, and, since 
those engines had mainly been developed for 
a single purpose, it was naturally found that 
the performances were all very similar ; but, 
since the authors later in the paper compared 
the piston engine with what might in the 
future be achieved by other forms of engine, 
such as the jet and the propeller turbine, he 
thought that it would be fairer if they selected 
the best possible performance that the piston 
engine might give in order to make the 
comparison. 

He agreed with Dr. Ricardo that very 





* Abstracts of the paper are given on page 516 of 
this issue. 





much better fuel consumptions could be 
obtained from the piston engine than had in 
fact been achieved so far. In fact, he thought 
it was fair to say that very little work indeed 
had been done to get high fuel economy from 
the spark-ignition petrol engine, and he 
would go even further than Dr. Ricardo and 
say that he saw no difficulty in getting a con- 
sumption of 0-37 Ib per brake horsepower- 
hour from a petrol engine running at a 
reasonable compression ratio. 

Mr. L. J. Cheshire said he had listened 
with interest to the authors’ approach to the 
application of gas turbines to aircraft pro- 
pulsion, and in particular to jet engines, and 
he noted the implication that jet engines 
must compete with reciprocating engines on 
a fuel consumption basis before they would 
be justified for civil trensport work. It was 
argued that because it was only at high 
speed and high altitude that the consumption 
of the jet engine was superior to the recipro- 
cating engine in respect of fuel per thrust 
horsepower-hour, its use at the present time 
would be confined to high-speed military 
aircraft. 

He suggested that that basis ignored the 
fact that with the jet engine the engine and 
aircraft were very much more interdependent 
than they were with aircraft of the con- 
ventional type, and the factors involved in 
aircraft design were so changed that unless 
other important factors besides fuel con- 
sumption were fully taken into account 
erroneous conclusions might be reached. 

When the effect of extreme lightness of 
jet engines and the very low drag which jet 
aircraft had were fully taken into account, 
the fact emerged that aircraft could on a very 
conservative estimate, if equipped with jet 
engines, operate efficiently at lower speeds 
and altitudes than were implied in the paper, 
and indeed than were very generally assumed. 
He thought that a full investigation— 
which, of course, was very difficult to carry 
out—would result in the conclusion that 
somewhere about 350 m.p.h. would be the 
economic speed for jet aircraft on a range 
and payload basis for both long and short 
ranges. 

If the jet engine was properly exploited it 
was, in his view, a matter of some doubt 
whether for many purposes even the pro- 
peller gas turbine would justify its extra 
weight and complications. It should be 
remembered also that the absence of vibra- 
tion, which had to be experienced to be fully 
appreciated, would enable structure weights 
to be reduced, in addition to the inestimable 
advantage from the point of view of passenger 
comfort. 

Mr. R. Smelt said that previous speakers 
had referred to the effect of the change-over 
to jet aircraft on the drag of the aircraft 
itself, and used that, as many people did, to 
point out that the jet had a further advantage 
over the conventional aircraft. In the case 
of dur high-speed fighters the drag coefficient 
of the best of them was about 0-019 when 
reciprocating engines were still the fashion ; 
on changing to jet turbines the drag coeffi- 
cient dropped to about 0-015. 

That was an argument for the gas turbine 
against the reciprocating engine, but what 
he wanted to consider was whether it was 
also an argument for the jet against the pro- 
peller turbine. The drag gain which was 
obtained was really in two parts. There was 
one part which was the result of removing 





such things as radiators and odd knobs 
round the aircraft. If one looked at any jet- 
propelled aircraft one could see at once that 
the whole installation of the engine was much 
cleaner. The other part was rather more 
difficult to assess; it was the effect of 
removing the propeller. At the Royal Air- 
craft Establishment they believed—it was 
hardly based on enough evidence as yet— 
that the propeller itself had a very big effect. 
It resulted, in the fighters that he had in 
mind, in their getting fair agreement with 
the speeds which they finally got if they 
assumed that the transition point on the 
wings was back at about 0-2 of the chord, and 
not, as had been formerly assumed with the 
other type of engine, right forward at the 
leading edge. In other words, the wiping 
out of the propeller resulted in the wings 
being far cleaner, and there was a. gain 
of about 20 per cent on the drag of the 
wings. 

That was not much, but it was likely to be 
much more in the case of civil types of air- 
craft. There the necessary additions for 
military activities disappeared, and drag 
coefficients went down further, and there was 
a chance, with much better maintenance in 
service, of getting transition points on the 
wing much further back. That was being 
exploited to the full at the moment in the 
experimental world. He visualised, there- 
fore, that in five or six year’s time it might be 
possible to have drag coefficients as low as 
0-007 or even 0-005 ; he did not want to be 
too optimistic about it. 

In consequence..of that, the propeller 
would count much more. It might put them 
back to the old 0-015 or 0-019. It was that 
which had not been taken into account in the 
paper in assessing the relative merits of the 
propeller turbine and the jet. 

Air-Commodore Banks, dealing first with 
piston engines, said he thought that a good 
deal more could have been done to get 
greater fuel economy by using compounding 
systems. He did not think that it would be 
done in this country, because we were going 
in for turbines. We were probably behind the 
Americans on civil types of aircraft, but we 
were ahead of them on turbines, both pro- 
peller and jet, and probably would continue 
to go ahead. 

The Americans were looking into the 
question of compounding for two reasons. 
First, on big jobs such as the “‘ Constitution ” 
they had not enough power per engine; on 
the ‘‘ Constitution ’ they had to have just 
over 4000 h.p. per engine if they were going 
to have a payload which was worth any- 
thing, and at the moment the engine gave a 
maximum of about 3500 h.p. They were going 
to introduce turbo-blowing with turbines 
in series, and that would increase the power 
at take-off without unduly overstressing the 
engine. Secondly, it would bring the fuel 
consumption down quite heavily. 

A very interesting paper had been written 
on the subject by a gentleman called 
Benjamin Winkle, of the N.A.C.A. They 
had been doing some work on existing four- 
stroke engines in America, using turbines in 
series. They took the exhaust from the 
radial engine to what they called a blow-down 
turbine, and that turbine was connected by 
gearing to the engine shaft. The discharge 
from that turbine was taken to another 
turbine which drove the blower. Any excess 
power went back into the engine, and then 
there was a final turbine for any jet thrust 
available. On the basis of tests which had 
been carried out on that method, they esti- 
mated that 0-32lb per brake horsepower- 
hour was a feasible cruising fuel consumption 
and that was worth a good deal on a mileage 
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around 4000, such as was required for the 
Atlantic crossing. 

He proposed to be bold enough to say 
when he thought that all these things were 
coming. We should have the engines to 
which he referred from America, and the 
propeller turbines and jet turbines in this 
country, but it would all be conditioned by 
the same old development periods. In the 
case of the propeller turbine the engine would 
take longer to develop than the machine. In 
the case of the jet, of course, a machine had 
to be developed to fly at 550 m.p.h., and the 
machine would probably take longer than 
the jet, because we already had the jet. He 
came to the conclusion, therefore, that it 
would take four to five years to make the 
aircraft, so that there would not be any flying 
with passengers in less than four or five years. 
Then it would be necessary to clear the proto- 
type and make a number of machines off that 
prototype. 

The piston engine, therefore, would almost 
certainly last for ten years more in some of 
the major machines, and possibly for fifteen 
years more for special jobs. 

Little mention was made of the serious 
difficulty which there would be with the 
pure jet in carrying passengers at 550 m.p.h. 
The fastest speed at which he himself had 
flown was about 400 m.p.h. over a very 
bumpy desert, and he had been nearly 
bumped to pieces. He did not like to con- 
template putting forty or fifty passengers 
into a machine and bouncing them along at 
550 m.p.h. Many people thought that 
bumps did not occur at 40,000ft, but in 
parts of America and in tropical countries 
one could get as bad bumps at 40,000ft as at 
8000ft in this country. It was factors such 
as that which would determine when these 
things would be introduced, rather than 
difficulties on the technical side. 


Professor T. R. Cave-Browne-Cave, re- 
ferring to the question of noise, said that at 
a very excellent lecture given on the con- 
ditions in civil air transport from the point 
of view of the passenger some time ago he 
had had the opportunity of asking the 
lecturer, who had great experience in such 
matters, what was the factor that most 
detracted from the popularity of civil air 
transport, and the answer was, “ Without 
any question, noise.” The disparity between 
the noise and discomfort with the jet engine, 
on the one hand, and the reciprocating engine 
and to a somewhat less extent the turbine- 
driven airscrew on the other, was very great, 
and that might be one of the factors which 
would control the use of these different types 
of propulsion for passenger transport. 


Mr. Baxter referred to the question of 
passenger comfort. It had been said that it 
would be necessary to pressurise the cabin, 
but if one were going to high altitudes, 
50,000ft or so, it would require something 
like a 10 to 1 pressure ratio to bring the 
cabin down to the equivalent of 8000ft, and 
that was going to use up a good deal of power 
in a blower, something like 4 h.p. for each 
person in the cabin. Moreover, 4 h.p. at that 
altitude meant, if using an auxiliary power 
unit, the equivalent of a power unit of 
perhaps 26 h.p. on the ground, so that with a 
twenty-seater air liner a 500 h.p. engine 
would be required to provide the air in the 
cabin. That was equivalent to about 25 per 
cent of a 2000 h.p. engine—one of the main 
engines—so that there was quite a problem 
there. 

Mr. Beddle said he was a complete “sprog,” 
and felt rather small in having his little say 
after all the highly technical “ gen.” which 
the meeting had heard ; but, as one who had 





only recently been demobilised, he was 
worried about maintenance. 

It was interesting to compare jet inspection 
with the maintenance necessary on a piston 
engine. The reciprocating engine fitted to 
aircraft had now reached such a point that it 
was a very good man who knew everything 
about the maintenance of it, and he thought 
that some six quite skilled (Air Force 
standard) technicians were necessary for the 
maintenance. They might take only two or 
three hours on a small “‘ Cheetah,” which was 
@ fairly simple affair, but when they came to 
some of the 2400 h.p. jobs it was a different 
story. Anyone who had even had to change 
a set of sparking plugs on such an old friend 
as the “ Merlin ” in the winter knew that it 
was not a job that could be done in fifteen 
minutes. Sleeve valve engines reduced 
maintenance, but one had magnetos, contact 
breakers and other things. If anybody 
offered him an engine with little or no main- 
tenance, because there was just a shaft with 
a couple of wheels, one at each end, revolving 
nicely on a couple of bearings, with a small 
oil pump, he would choose that every 
time. 

Mr. J. E. Wallington stated, in reply, that 
so far as the use of jets was concerned, he 
thought that the argument of speed was 
decisive. Even if the Americans did proceed 
to develop compound units, if we in this 
country produced an aeroplane which went 
faster people would use it in preference to 
anything else. When the jet liner arrived it 
would not suffer for want of passengers. 

A number of speakers had suggested that 
the comparison in the paper between piston 
engines and jets was not quite fair, because 
the authors considered what jets could or 
might do and only what piston engines had 
done. The answer to that was quite short, 
and was simply that the authors had made no 
comparison at all, or at least had not intended 
todoso. Acting on their opinion that piston 
engines had come to the end of their develop- 
ment, more because no one would bother to 
develop them than because they could not 
be developed further, the authors gave in 
Part 1 of the paper a summary of what had 
been achieved in that line, and in Part 2 
went on to hope and guess what would happen 
with jets. The paper must not be taken as an 
attempt to prove that jets were better than 
pistons. The authors accepted the idea that 
jets would take the place of pistons, and 
they had been moved to write an obituary 
on the subject of piston engines which had, 
after all, been useful. 

Mr. F. M. Green, who also replied, said that 
his particular interest was in civil air trans- 
port, and in that connection he would like 
to point out that those who said that fuel 
consumption did not matter were in error. In 
America, where petrol was cheap, fuel repre- 
sented 13 per cent of the total cost of flying, 
and that figure went up to 30 per cent on 
certain of the Empire routes where fuel was 
more difficult to get. It was not possible to 
say, ‘It does not matter, because the total 
weight of engine and fuel will be the same,” 
because one kept the engine but not the 
fuel. 

Before the days of the steam locomotive 
there were tremendous discussions about the 
possibility of travelling at 30 miles an hour. 
Many people said that the human frame was 
quite unsuited for travelling at such a speed, 
and might not be able to survive it. He 
thought that the same sort of objection was 
being put forward to high-speed flying. In 
fact, however, it did not make any real 
difference whether one flew at 250 m.p.h. near 
the ground or at 500 m.p.h. at 40,000ft ; the 





important point was that the lift coefficient 








was the same, and it was the lift coefficient 
which governed the bumps. The question of 
bumps was and would be troublesome, but it 
would be solved. There were possibilities 
of designing wings which did not respond so 
much to bumps and of using still heavier 
wing loadings and so on. How long those 
problems would take to solve he was noi 
prepared to say. 








Steam Driven Vehicles for 
Road © Haulage 


Ir is well known that the imposition of lega! 
and taxation disabilities, following the impl« 
mentation of the Salter Report in 1927, caused 
the road steam vehicle to decrease in popu- 
larity. In 1927 there were 9000 steam vehicles 
consuming about 1,000,000 tons of fuel annually. 
By 1945 that number had diminished to 686, 
consuming only 70,000 tons of fuel per year. In 
view of this position a Joint Investigations Com- 
mittee was set up by the Coal Utilisation Joint 
Council, and the Solid Smokeless Fuels Associa- 
tion. The report of that Committee has now 
been issued, and it can be obtained, price 2s., 
from the offices of either of the constituent bodies 
at 1, Grosvenor Place, London, 8.W.1, or at 
54, Victoria Street, London, S.W.1. In general 
it is found that, although the steam vehicle is 
perhaps the most reliable road vehicle known, 
it possesses some disadvantages inherent in the 
former design, which are likely to prevent the re- 
emergence of that type of vehicle in any 
numbers. Moreover, the relatively limited 
market for the large steam vehicle, competing, 
as it does, with oil-engined lorries of 4 to 5 
tons unladen weight and over, restricts the 
activities of the manufacturers. If a steam road 
vehicle of, say, 2-3-tons unladen weight could 
be designed to compete, the position, the report 
says, would be totally different. The report 
states that there are distinct possibilities in 
certain new designs. In such designs, super- 
heated steam at 1400 lb to 1700 Ib per square 
inch, generated in a flash boiler, would be 
utilised in a triple-expansion high-speed con- 
densing engine. A prototype—the Doble unit— 
was built in this country before the war. 
Further research is needed, but a great deal of 
basic information and experience already 
exists. The report deals in some detail with 
these and other matters connected with the 
subject, and includes sections on costs of 
operation, fuel supplies, the users’ and the 
manufacturers’ reactions, technical develop- 
ments and the possibility of using the gas 
turbine and the electric battery vehicle for road 
haulage. 








Books of Reference 


Whittaker’s Electrical Engineer’s Pocket Book. 
Seventh edition, 1946. London: Sir Isaac Pitman 
and Sons, Ltd., Pitman House, Parker Street, 
Kingsway, W.C.2. Price 303s. net.—This well- 
known pocket book has been extensively rewritten 
to bring it into line with current practice in indus- 
trial electrical engineering, and it should be equally 
valuable for systematic reading by the student and 
for daily reference by the practising engineer. To 
make room for new material the sections on electro- 
chemistry and electro-metallurgy have been omitted. 
Some new information has been incorporated in the 
chapters dealing with the generation, transmission, 
distribution and control of electrical energy and its 
applications. The scope of the book has been 
widened by the addition of new chapters on earth- 
ing, applications of a.c. commutator motors and 
regulating sets, air conditioning, thermionics and 
photo-electricity. The treatment of some of these 
matters is necessarily brief, for it is evident that it 
is becoming increasingly difficult to embrace the 
expanding field of electrical engineering within the 
limited confines of a single pocket book. Neverthe- 
less, it is to be hoped that when the next revision 
is undertaken, space may be found to deal with 
such subjects as the engineering applications of 





h.f. heating and electronic methods of control and 
measurement, 
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Ore Treatment by Heavy-Media Separation 





f pun mining industry is called upon for greater 
production now than ever before, and this 
production must take place in spite of shortages 
of labour and supplies. A method of increasing 
production which is being forced on the 
industry is to process mineral deposits which 


LABORATORY CONTINUOUS SEPARATION UNIT 


hitherto have been considered submarginal by 
means of more efficient concentration. It is 
therefore with interest that we learn from the 
General Electric Company, Ltd., Magnet House, 
Kingsway, W.C.2, that Fraser and Chalmers 
Engineering Works have recently installed at 
Erith, in collaboration with Cyanamid Products, 
Ltd., @ small continuous heavy-media separa- 
tion test unit. Heavy-media separation pro- 
cesses have been developed by the American 
Zine Lead and Smelting Company, which are 
available under licence from the aforementioned 
Cyanamid Products, Ltd. Fraser and Chalmers 
Engineering Works have arranged for the 
manufacture of plant for these processes and for 
the testing of samples of ore. 

Heavy-media separation processes are prac- 
tical and commercial applications of the 
standard laboratory sink-float test, recognised 
as a very efficient method of separating solids 
by gravity. The laboratory sink-float test is 
done by selection of a liquid of high specific 
gravity in which minerals of greater specific 
gravity will sink, and on which those of lesser 
gravity will float. The commercial processes 
are claimed to be improvements of this practice, 
whereby separation of heavy minerals is 
effected by ferrous and non-ferrous media of 
high specific gravity, such as_ ferrosilicon, 
magnetite and galena. 

Three main functions can be performed by 
heavy-media separation. A waste product can 
be rejected, leaving an improved grade of 
product for subsequent concentration; a 
finished concentrate and a rejectable waste can 
be produced in one operation; or a finished 
concentrate and a low-grade reject for additional 
treatment can be obtained. 

Although a relatively recent development, 
much progress has been made in applying 





variety of ores. Cyanamid Products plant com- 
prises a range of equipment for dealing with up 
to 600 tons per hour. When such plant is 
designed from experience of large-scale opera- 
tions coupled with adequate testing in a 
laboratory, the separating equipment can be 
built quickly and econ- 
omically, since it is 
assembled largely from 
standard units of 
milling equipment. We 
illustrate herewith the 
laboratory separation 
unit installed at Erith, 
exclusive of the medium 
cleaning circuit. This 
unit can be used for 
batch testing on a small 
scale or for continuous 
testing up to 500 Ib per 
hour. 


MeEpDIA 


Ferrous media have 
proved to be very suit- 
able in plant of this 
type. However, where 
high-grade galena con- 
centrate is readily avail- 
able and means exist 
for marketing the galena 
recovered, this medium 
is satisfactory. But 
development of ferrous 
media, together with 
magnetic recovery and 
control, has constituted 
an important advance 
in heavy-media separa- 
tion. Ferrosilicon con- 
taining approximately 
15 per cent silicon has 
been found satisfactory. 
It has a specific gravity 
of 6-9, can be ground to 
the required sizes, and 
is highly magnetic. 
Another satisfactory medium is magnetite, 
which has a specific gravity of about 5-1-—5-2. 
Consumption of media depends on the nature 
of the material being treated, but when using 
ferrosilicon varies from 0-2 to 0:8Ib per ton 
of cone feed. It is, however, claimed that, 


objectionable because they dilute the medium 
and increase its viscosity and so they must be 
removed. With ores which are high in clayey 
material it is sometimes necessary to pass the 
feed through scrubbing apparatus, such as log 
washers or cylindrical scrubbers prior to wet 
screening. Fine granular or colloidal particles 
having a lower specific gravity than that of the 
solid constituent of the medium tend to lower 
the specific gravity of the medium and reduce 
its separating efficiency because of increased 
viscosity. 

The development of ferrous media and 
magnetic recovery has eliminated the need for 
complete slime removal before treatment. For 
example, at one operation using ferrosilicon the 
ore treated is high in slime content. The only 
equipment employed, we understand, for 125 
tons flow per hour is one 4ft by 12ft screen 
fitted with washing sprays for the first 6ft only. 
This preparation partially deslimes the ore, 
but a substantial quantity of clay balls is sent 
with the ore to the heavy-media cone. With 
other types of sink-float processes the treatment 
of such slimy ore tended to contamination of 
the medium, but with ferrous media and mag- 
netic cleaning we are informed that the slime is 
rejected from the medium as rapidly as it is 
introduced, and a satisfactory separating 
medium is maintained without difficulty. 


SEPARATION IN CONE AND MEDIUM REMOVAL 


The washed ore is conveyed to the heavy- 
media separation cone. For some separations 
an open-top cone with a weir overflow is used. 
The open-top cone has been found most suit- 
able for separations in which a finished float 
product for rejection or sale is required. In 
other cases, particularly for the treatment of 
iron ores where a finished sink product 
is required, a closed-top cone is used. A third 
type of cone employs an outside air lift and 
provides for the return of drained medium, 
together with reclaimed medium, to the cone 
by means of a hollow shaft to a point beneath 
the surface of the medium in the cone. But 
heavy-media processes are not limited to ¢one- 
shaped vessels, and other shapes have been 
used. 

Referring to the diagram, the prepared 
crushed ore feed A is delivered continuously on 
to the surface of the fluid mass in the cone B 
filled with medium. A slow rotary motion is 
imparted to the medium by rakes C, giving 
even distribution of the feed over its quiet 
surface. 

The heavy particles of the feed sink to the 
bottom of the cone, whence they are lifted, 





together with some of the medium, by an air 
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DIAGRAM OF HEAVY-MEDIA SEPARATION PLANT 


regardless of the medium employed, a very 
high efficiency can be attained. 


SEQUENCE OF OPERATIONS 


The diagram reproduced herewith indicates 
the flow through a typical plant. The essential 
steps in the process are preparation of the feed, 
separation in the cone, removal of the medium 
from the separated products and cleaning of the 
medium for re-use. 


PREPARATION OF FEED 
Primary slimes, and fines: which are not 





heavy-media separation processes to a wide 








amenable to sink and float separation, are 





lift D, fed by high-pressure air, indicated at E. 
They are drained and washed through a sink 
drainage screen F, the medium draining back 
to the cone at G, and through a washing screen 
H, where the remaining adhering medium is 
washed off by water sprays. The final sink 
products are obtained at J and the water and 
medium pass out of the plant at K for 
reclamation. 

Similarly, the light particles, together with 
some of the medium, overflow a weir on to a 
vibrating drainage screen L, the drained 
medium being rejected at M, for return to the 
cone. Oversize from the drainage screen is 
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washed free of medium on a vibrating screen N, 
and final float products are obtained at P, the 
effluent medium and water being rejected at Q 
for reclamation. Return of the drained 
medium from the float drain M, plus reclaimed 
medium, is indicated at R. 


RECLAMATION OF MEDIA 

In the case of ferrous media washed from 
sink-float products, recovery is effected by 
passing it between magnetising blocks which 
flocculate the medium and accelerate its 
settling rate in a thickener. The thickener 
underflow is pumped to a wet Crockett type 
magnetic separator, which makes a finished 
concentrate and a tailing. The tailing flows 
by gravity to a second magnetic separator, 
which acts as a scavenger and discharges a 
finished tailing to waste or water reclamation. 

Combined concentrates from both magnetic 
separators flow by gravity to a densifier, which 
dewaters the medium and controls its rate of 
return to the heavy-media cone. This machine 
is equipped with a variable-speed drive to the 
rake, and is furnished with a rake elevator, so 
that a substantial quantity of ferrous medium 
can be stored in it. Overflow from the densifier 
is returned to the thickener, since it contains 
a small amount of ferrous medium. With 
regard to the cleaned dense medium, it is not 
yet a satisfactory product to return to the cone, 
since it is magnetically flocculated and a 
suspension of such particles cannot be con- 
trolled. It is therefore passed through a 
demagnetising coil, which disperses it before it 
is returned to the cone. 

In the case of non-ferrous media, normally 
galena, recovery is usually by froth flotation. 
In a typical plant the medium is sent to a 
thickener, from which the underflow is treated 
by flotation for the production of galena con- 
centrate, which is filtered and sent to a medium 
storage tank in the heavy-media plant. The 
flotation tailing is deslimed, the sand being sent 
to a main mill for further treatment, while the 
slime is again thickened and _ refloated. 
Secondary .galena concentrate which contains 
most of the slime galena can be used again in the 
heavy-media circuit, or shipped to a smelter. 








A Small Air Hoist 


ILLUSTRATED in the accompanying engraving 
is @ simple air hoist with a wide range of 
applications which is now being made by 
Small Piece, Ltd., Parkshot, Richmond, Surrey. 
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AiR Hoist” 


80Ib per square inch, the hoist is made in a 
range of sizes to lift weights of from 1 ewt to 
3 ewt through heights up to 7ft 4in and 9ft 4in. 


it has no rapidly moving parts to cause undue 
wear. 

One end of the tubular body comprises 
an air cylinder, the piston of which is coupled 
to a sliding head in the opposite end. Twin 
piston rods coupling the piston to the head 
pass each side of a set of sheaves set in a 
fixed block at the centre of the body, These 
sheaves may be either four or six in number, 
and a corresponding set is arranged in the 
sliding head. The lifting cable which emerges 
from the centre of the hoist is threaded between 
the two sets of sheaves and its end is anchored. 

In operation, as air is admitted in the cylinder 
the piston moves down the body of the hoist 
and forces the slidmg head away from the 
fixed central block. As the head moves the 
distance between the two sets of sheaves in- 
creases and proportionally reduces the length 
of the projecting cable, to lift the suspended 
weight. This length of lift is naturally four or 
six times greater than the distance moved by 
the piston, owing to the movement of cable 
over the multiple sheaves. 

When a load is suspended on the lifting cable 

it can be easily raised or lowered a few inches 
by direct manual effort to permit its manipu- 
lation in awkward places. The “ balance” 
effect is attributable to the fact that the load 
is suspended on a column of air, the com- 
pression of which can be increased or decreased 
over a small range without affecting its critical 
holding pressure. 
The hoist is controlled by a downwards 
projecting handle, which is twisted in one direc- 
tion to open the air inlet valve and in the 
opposite direction to open the exhaust valve. 
The exhaust valve can be set finely to allow 
the air to escape from the cylinder at a con- 
trolled rate and permit the piston to return 
and pay the cable out slowly when lowering a 
load. Other means of control in the form of 
push buttons, hand or foot operated levers, 
&c., are available if required. 








Street Lighting Control 


THE county borough of Tynemouth has 
installed the d.c. bias system for the centralised 
control of street lighting throughout the 
borough, thereby eliminating the need for 
individual time switches. The street lighting is 
divided into two classes, namely, half-night 
lighting and all-night lighting. Half-night 
lighting is applied, for instance, to side streets 
requiring illumination during the evening from 
dusk to about 11 p.m. All-night lighting applies 
to main roads and localities which require 
illumination from dusk to dawn. With the d.c. 
bias system the lighting can be switched on in 
foggy weather and at other times of poor 
visibility outside the normal hours of darkness. 
The same flexibility applies to the use of light- 
ing for side streets. 

Each lamp is switched on and off by a switch- 
ing relay, housed in the lamp column and 
operated by control pulses which are carried 
by the existing power mains. At each sub- 
station from which the groups of street lamps 
are fed, the control pulses are injected into the 
low-tension network by the pulse-transmitting 
apparatus, which is known as the biassing 
equipment. Control of the biassing equipment 
in each sub-station is centralised in a master 
controller, situated at the electricity works, 
Tanners Bank, by control impulses transmitted 
over telephone pilot wires, which link all sub- 
stations at the Tanners Bank telephone switch- 
board. The same pilot wires are also used by the 
electricity’ department for telephone com- 
munication between the sub-stations. 
Operation of the appropriate key in the master 
controller automatically transmits the requisite 
signal to operate the biassing equipment at the 
sub-station selected. By using the selection- 
keys in the apparatus at Tanners Bank control 
of the sub-station equipment can be made 
individually, in groups or collectively, as 
desired, so that the arrangements for illuminat- 
ing the various sections of the borough are 
extremely flexible. 


system was devised and manufactured by 
Standard Telephones and Cables, Ltd., Con- 
naught House, Aldwych, London, W.C.2. 








Wind-Tunnel Tests on Severn 
Bridge Model 


THE National Physical Laboratory is to carr, 
out @ special investigation for the Ministry of 
Transport into the effect of wind forces on a 
model of the proposed 3000ft span suspensio: 
bridge over the River Severn. The tests will b: 
made in a specially designed wind tunnel, 
large enough to house a model 52ft long, in 
which it will be possible to observe the effec: 
of wind striking the bridge from any quarter. 
The tunnel, one of the largest in the country, i- 
being built under the direction of the Ministry’. 
engineers. It is hoped to complete it in time 
for experiments to begin early next year. 

A research team headed by Dr. R. A. Frazer, 

F.R.S., will carry out the experiments, which 
have been arranged by the Department of 
Scientific and Industrial Research. The results 
will permit the bridge designers, Messrs. Mott, 
Hay and Anderson and Messrs. Freeman, Fox 
and Partners, to choose the form of suspension 
bridge best suited to withstand any wind forces 
that may be experienced. 
Very large wind forces have to be taken into 
account in the design of big bridges, and 
although suspension bridges as large as or larger 
than that proposed over the River Severn have 
been successfully built in America, the Ministry 
of Transport is leaving nothing to chance, The 
old Tay bridge collapsed in 1879 in a high wind, 
and in 1940 the Tacoma Narréws suspension 
bridge- in America, nicknamed ‘“‘ Galloping 
Gertie,” because of its tendency to vibration 
in a wind, finally broke up, fortunately without 
loss of life. Since then much further research 
into these problems has been carried out in 
America. The investigations now being 
arranged will cover extensive new ground and 
are expected to assist the design of a safe and 
economical Severn bridge. 








A Knife Bolster Grinding 
Machine 


WE have received from A. A, Jones and Ship- 
man, Ltd., of Leicester, particulars of a grinding 
machine which has been specially adapted 
for form grinding knife bolsters. 

These knife bolsters are shaped in two 











KNIFE BOLSTER GRINDING ATTACHMENT 


planes and on the machine the form in the 
plane of the horizontal axis to the knife is 
produced by means of a formed wheel, whilst 








The construction of the hoist is simple and 





The control equipment used in the d.c. bias 


the elliptical shape is developed through a 
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cam attachment on the table, in which the 
knife is held during the grinding operation. 
The cam grinding attachment has a collet 
in the main spindle, which is designed to grip 
the tang of the knife, the blade portion being 
located and held firmly in a rotating holder. 
This blade holder has been withdrawn from 
the knife in the photograph we reproduce of 
the grinding attachment. In the attachment 
a master cam is arranged to move the knife 
as it rotates to and from the wheel to produce 
the shape required. The blade holder locates 
the roughly forged knife in correct relationship 
to the cam to ensure that only a minimum 
amount of metal is removed from the forging. 

The grinding wheel is crush formed by means 
of an attachment mounted on the wheel-head 
and operated by handwheel. In operation, 
the machine is semi-automatic after the forged 
knife blank has been loaded and the work- 
head started up. After each revolution of 
the work it is automatically advanced towards 
the wheel until the correct size is reached, 
when the workhead is dipped automatically. 

We are informed that in instances where it 
may be desired to hold the blade portion of 
the blank in the workhead spindle, suitable 
spindles can be provided. 








A French Agricultural Tractor 


In the accompanying engraving we illustrate 
a new French diesel tractor, produced by the 
Manufacture d’Armes de Paris. It is under- 
stood that this machine has been submitted 
to tests by the French Government and has 
been proved to be a robust and economical 
unit. Four factories belonging to the ‘‘ Manu- 
facture ” have been given over to its production, 
and at present some 25 tractors a day of this 
type are being turned out. It comes within 
the medium power category, as the rated power 
is 24 h.p., as a tractor, or 30 h.p. when using 
the power take-off. 

Known as the DR 3 diesel tractor, the machine 
is fitted with a MAP-Diesel twin-cylinder, 
horizontally-opposed two-stroke engine, with 
direct injection by Lavallette-Bosch pump, 
and with a centrifugal governor. The arrange- 
ment is said to give particularly good balance 
and accessibility. Engine and gearbox are 
mounted together, thus dispensing with a 


Relighting an Iron and Steel 
Works 


A COMPREHENSIVE scheme for relighting the 
Park Gate Iron and Steel Works at Rotherham 
has recently been completed in accordance 
with plans prepared by the lighting department 
of the British Thomson-Houston Company, 
Provision was made in the new scheme 


Ltd. 


Good overall lighting does not fulfil alone 
all the conditions required in the analysts’ 
laboratory, since the analyst needs to view his 
titration against a light source which must be 
white, in order to facilitate colour comparison. 
To satisfy this requirement, fluorescent lighting 
was decided upon. A total of eleven Mazda 
80-watt 5ft fluorescent lamps, in trough 
reflectors, were arranged in continuous lines, 
5ft above bench level. These lamps give @ 





service intensity of 12 to 15 foot-candles at 





FOUNDRY 


for a substantial increase in service intensity in 
each department, and care was taken to 
arrange the spacing and mounting height of 
the lamps to suit the nature of the work 
normally carried out and to avoid heavy 
shadow and glares. 

In the foundry, illustrated herewith, sixteen 
400-watt Mazda Mercra (mercury vapour) 





lamps were installed in Mazdalux dispersive 
reflectors, The fittings 
were mounted at a 








TRACTOR AT WORK 


chassis frame, and three-point suspension is 
obtained by a swivelling front axle. 

There are five forward gears, giving speeds 
from 3-5 to 20 km per hour, and, of course, there 
is a reverse gear. The drawbar can be adjusted 
for height and width, so as to make the tractor 
suitable for pulling any type of agricultural 
implement. Fuel-oil consumption is quoted 
as 34 litres per hour, and it is claimed that 
a petrol-driven tractor of similar power would 





require twice this quantity of fuel. 





height of 23ft above 
floor level and they were 
spaced at staggered 
intervals of 28ft by 20ft, 
resulting in an even 
distribution of light with 
an average intensity of 
12 foot-candles at floor 
level. Visors were fitted 
to the reflectors. to 
protect the lamps from 
soot and dust. Similar 
installations, using ap- 
propriately rated lamps 
and staggered spacing, 
were provided in the 
colliery arches and pit 
prop department, and 
in the pattern shop, to 
give a service intensity 
of 12-5 foot-candles on 
the working plane. 

The lighting scheme 
for the 24in mill was 
divided into two parts, 
the working area and 
the stocking area. Concentrating reflectors 
with clear visors, mounted at a height of 26ft 
above floor level, were employed in both areas. 
Thirty-eight 500-watt Mazda lamps provide a 
service intensity of 8 to 12 foot-candles over the 
working area, which contains rail and bar 
straightening machines, section shears, cold 
saws and other machines. Over the stocking 
area a service intensity of 3 foot-candles at 
floor level is obtained from sixty-one 200-watt 


LIGHTING 


working level, while the reflectors have open 
tops so that a certain amount of light is thrown 
upwards. 








Technical Reports 


Electricity Supply for Arc Welding Plant. By 
R. Neumann, A.M.I. Mech. E. The British Elec- 
trical and Allied Industries Research Association. 
Report Ref. K/T117.—A previous report, Ref. 
K/T110, reviewed the problems facing the supplier 
of electricity for resistance welding machines. The 
present critical résumé deals in a similar manner with 
the supply for arc welding plant, and although here 
the problems are less acute, it should, nevertheless, 
be found as valuable as its forerunner. It covers 
methods of arc welding, rating of plant, charac- 
teristics of the load produced, its effect on supply 
systems, tariff questions, and, by way of appen- 
dices, means for improving the effect of the load, 
wiring methods, and the different types of welding 
generators and transformers. A comprehensive 
bibliography is appended. 








Forming of Aluminium Alloys by the Drop Stamp. 
Information Bulletin No. 12. The Aluminium 
Development Association.—As a result of recent 
improvements in drop stamp equipment and 
technique, it is now possible to produce small 
quantities of deep-drawn shapes in aluminium and 
aluminium alloy sheet which formerly could be 
produced only by hand methods. The Bulletin 
briefly describes and illustrates the rope and air- 
operated drop stamps and continues with informa- 
tion concerning the design of tools for the drop 
stamp and the materials suitable for such tools. 
Details with section drawings are given for the 
process of making drop stamp dies beginning with 
construction of the drawings from which sheet 
metal templates are made. This section also 
describes and illustrates processes of casting the 
die and the punch and methods of mounting punch 
and die. Drop stamp technique is illustrated by 
working diagrams showing tool dimensions and 
different stages in the process. The use of pressure 
plates, progressive dies and rubber pads is also 
described. After dealing with the control of 
wrinkles, final straightening and stamping and 
shearing, the Bulletin concludes with a note on the 
use of the drop stamp in conjunction with the power 





lamps. 


press. 





526 


THE ENGINEER 


Dac. 6, 1946 








The Development of the Gas- 
Cushion Cable System for 
the Highest Voltages* 

By T. R. P. HARRISON, B.Sc. Tech., M.1.E.E, 


THE gas-cushion cable retains all the 
inherently simple features of the solid cable. 
By the injection of oxygen-free, dry nitrogen 
into the cable after jointing and laying, arrange- 
ments are made to ensure that the dielectric 
operates under a minimum gas pressure of 200 Ib 
per square inch. At all times the gas is in con- 
tact with the impregnated dielectric and the 
lead sheath is mechanically reinforced by metal 
tapes. A second lead sheath is usually applied 
over the reinforcing tapes. This outer sheath 
serves as a protection against corrosion, and, in 
conjunction with the first lead sheath, it forms 
an annular channel which is extremely useful 
for gas leak detection. 

Special precautions are taken during manu- 
facture te ensure uniform smoothness of the 
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Fic. 1—66-kV Gas-Cushion Cable ; Initial and Final 
Hot Power Factors on Long-Time Stability Test 


individual wires of the stranded cores and to 
eliminate any contaminating medium. The 
dielectric of the gas-cushion cable is at present 
designed for a maximum operating stress of 
85 kV per centimetre, which is more than double 
the value for solid cables. Thinner paper than 
normal is used to obtain improved dielectric 
strength. 

In gas-cushion cables the application of paper 
tapes and the drying and impregnating pro- 
cesses follow the normal technique associated 
with solid cables. After impregnation free 
compound is removed from the outer surface of 
the cable and the first lead sheath is applied. 
On single-core cables this sheath is applied 
loosely, the actual gap being such that under 
full-load conditions the gas pressure cannot 
exceed 250lb per square inch. On three-core 
cables no sheath clearance is necessary, as there 
is sufficient inter-core space to limit the 
maximum gas pressure in operation. 


TEsTs AND CABLE PERFORMANCE 


It is evident that, whereas routine and type 
tests can to an extent be standardised, and need 
only be revised from time to time in the light 
of experience gained, design tests are con- 
tinually subject to alteration as more becomes 
known of the service conditions under which the 
equipment operates. These tests are formulated 
to give to the designer information of the 
particular property in which he is interested 
for his future designs. Consequently, - the 
following sections will be devoted mainly to 
design tests and the data obtained from them. 

Long-Time Stability —The long-time stability 
test involves the application of voltage and 
loading current simultaneously over a long 
period (at least six months), during which 
frequent measurements are made of the various 
characteristics in the system. The criterion of 
performance is the amount and rate of change 
of the factors measured. A test of this kind 
gives an indication of the general behaviour 
of a particular design of cable over long periods 
of service. 

Such tests were carried out about seven years 





* Summary. Paper. Transmission Section, Institu- 
tion of Electrical Engineers, London, November 13th, 
1946. 


ago on a 66-.kV three-core gas-cushion cable 
having a 0-25 square inch conductor; each 
core was built up with a dielectric thickness of 
0: 25in and side wormings were omitted. The 
cable had a tinned steel tape reinforcement 
between the two lead sheaths. In other 
respects construction followed solid cable 
practice. 
Two 100-yd lengths of this cable were laid in 
the ground at a depth of 5ft, connected by a 
straight-through joint and terminated in. tri- 
furcating joints. From these trifurcating 
joints six short lengths of single-core gas- 
cushion cable led to the six sealing ends. By 
the insertion of isolating glands, power factor 
measurements could be taken on the individual 
sections of the test assembly, including the 
three-core straight-through joint. At one 
point in its run the cable was formed into a 
vertical loop, 25ft high, and at each side of the 
loop about 15ft of the cable was dipped Ift 6in 
below the level portion of the run, so as to allow 
the free compound to collect in the dipped 
portion during the test. 
Testing involved the application of three 
heat cycles per week, up to a conductor tempera- 
ture of 90 deg. Cent. for the buried cable, the 
heating period for each cycle being six hours. 
A superimposed voltage of 88 kV (14 times the 
working voltage) was maintained continuously. 
Power factor measurements were made on each 
core when the cable was cold before the appli- 
cation of current for each heat cycle, and also 
at the end of each cycle when the cable was at 
its maximum temperature. The “cold” 
power factors remained steady throughout the 
test, which embraced 113 heat cycles over a 
period of 4335 hours. Typical values of ‘‘ hot ” 
power factor up to twice the working voltage, 
obtained on one of the cores at the beginning 
and end of the test, are shown in Fig. 1. 
At the end of the stability test the cable was 
completely discharged to atmosphere and was 
recharged with gas from one end, the process of 
recharging occupying only twenty minutes. 
Subsequent examination of the cable sections 
after they had been dismantled showed no 
signs that the system had been affected by the 
long-time test. 
Thermal Stability—-The advantages and 
limitations of the thermal stability test are 
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Fig. 2—132-kV Gas-Cushion Cable; Thermal 
Stability Test 


best illustrated by a practical example. First, 
it is necessary to measure accurately the con- 
ductor temperature in the cable sample. A 
sample of about 20 yd of cable (including 
sealing ends) is required with leads taken 
from chosen points in the sealing ends and 
from the conductor itself close to the seal- 
ing ends to permit resistance measurements 
to be made using a potentiometer or Kelvin 
double bridge. Thermo-couples are fitted to 
the reinforcement at l-yd intervals and the 
sample is lagged with felt. D.C. heating is then 
applied to the conductor and when steady 
temperature conditions are reached resistance 
and thermo-couple measurements are taken 
simultaneously. This process is repeated with 
different values of d,c. to obtain a relationship 
between the maximum conductor temperatures 
and the average temperatures measured from 
the resistance of the whole sample. The 


thermal] resistance of the cable can then be 
calculated, using the true conductor tempera- 
ture in association with the temperature of the 





couples. In practice the true conductor 
temperature can be 20 per cent higher than the 
average value indicated by overall resistance 
measurement. 

Secondly, the bulk power factor/temperature 
relationship must be obtained by subjecting 
an identical sample of cable to lead sheath 
heating, using d.c. and measuring the power 
factor/voltage characteristic at a series of 
steady temperatures. From this data, using 
Brazier’s step-by-step method, a heat balance 
diagram can be drawn up for any prescribed 
set of conditions. 

Finally, a short sample of the cable is erected 
and lagged, arrangements being made for 
measuring the overall conductor resistance and 
the temperature of the reinforcement. The 
rated voltage and load current are then applied 
to the conductor and frequent measurements 
are taken of average conductor temperature, 
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sheath temperature and power factor. Results 
of applying the thermal test to a 20-yd length 
of 0-3 square inch, 132-kV, single-core cable 
are shown in Fig. 2. Under the conditions of 
test the‘rated loading of the cable was 420 
amperes, and it will be observed that instability 
resulted on increasing the current to 500 
amperes. 

Accelerated Stability.—The accelerated stability 
test provides the designer with much important 
data in a relatively short time, and the advan- 
tages of this method of testing are well demon- 
strated by reference to tests made on two 
132-kV samples of single-core cable, similar in 
all respects except that one cable had its 
strands deliberately contaminated during manu- 
facture. 

Twenty yards of each cable were made up 
with standard sealing ends, and the sheaths 
were guarded to enable power factor measure- 
ments to be taken on the cable sections only. 
Daily loading cycles using d.c were applied, 
allowing eight hours’ heating with sixteen hours’ 
cooling, and a voltage of 1} times the working 
voltage was applied simultaneously. After a 
time the voltage was increased: to twice the 
working voltage. Power factor tests were 
taken on each sample immediately before each 
heat cycle and when the cable had attained its 
maximum temperature. Fig. 3 shows the 
variations of the cold and hot power factors 
with time during the test. 

In the case of the sample with the specially 
contaminated strand, it is seen that the heat 
cycle treatment caused the hot power factor to 
rise rapidly, so that ultimately thermal break- 
down occurred. Investigation showed that the 
effect was caused by interaction of the con- 





reinforcements as measured by the thermo- 


taminating agent with the normal impregnating 
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compound in the innermost highly stressed 
layers of the dielectric. It is important to note 
that the effect is not apparent on the cold: power 
factor measurements, and from these alone no 
indication would have been obtained of the 
impending breakdown. With the normal sample 
having an untreated strand, a stable condition 
is apparent at the end of the period at twice the 
working voltage. 

Power Frequency Breakdown.—Cable break- 
downs can occur under normal service con- 
ditions, as distinct from breakdown resulting 
from increased severity of test conditions. A 
breakdown when in service usually involves 
destruction of several inches of cable, with the 
loss of all traces of the original cause of failure, 
which makes investigation difficult. A study 
of the mechanism of cable breakdown suggests 
that two distinct kinds of failure should be 
considered ; the first is due to tracking and the 
second is thermal] in character. 

The tracking breakdown has been shown to 
be due to ionisation in voids, this ionisation 
being cumulative, leading to further uncon- 
trolled overstressing of sound dielectric and 
ultimately to breakdown. Gaseous ionisation 
in gas-cushion cables under normal conditions 
is absent, since the operating gas pressure is 
such as to elevate the ionisation point well 
above the working voltage. 

Thermal breakdown, on the other hand, is 
associated with high dielectric loss at one 
particular point, the dielectric loss being cumu- 
lative if the power factor/temperature charac- 
teristic is rising, and uncontrollable if the heat 
generated cannot be dissipated sufficiently 
quickly. 

Thermal breakdown is the kind most usually 
obtained with gas cables under test, and may be 
local or general, depending on the uniformity 
of the cable and the intensity of the test con- 
ditions. It is a simple matter to arrest break- 
down of this type, afd a visual examination of 
the sample does not reveal any reason for the 
impending breakdown unless the temperature 
has been sufficiently high to turn the paper 
dark brown owing to partial disintegration. 

Consideration of the conditions associated 
with the well-known relationship between 
applied voltage and time to breakdown imme- 
diately indicates that the falling curve which is 
typical of the solid cable will not be obtained 
with the gas-cushion cable. The long-time 
section of the curve should be higher and, since 
the breakdown is essentially thermal, should 
also be flatter ; the evidence of tests supports 
this contention. 

Impulse Voltage Tests.—In the past there has 
been a tendency to consider cable sections as 
surge absorbers owing to their large capacitance 
and consequent low surge impedance as com- 
pared with overhead lines. The effect on any 
impulse when applied to a cable system is now 
a matter of precise calculation and the perform- 
ance of the system under any given conditions 
must be known. The need for impulse data 
on cable systems is therefore apparent. 

Little has been published in this country on 
the impulse strength of cables and their acces- 
sories until quite recently. The most notable 
contribution was that of Davist in 1942, 
quoting a value of about 1000 kV per centi- 
metre for the impulse breakdown stress of the 
dielectric of solid cables. The samples used, 
however, included only one instance of thick- 
nesses of the order of 0-6in, and in view of the 
absence of suitable terminations, the actual 
length of cable tested was a small fraction of the 
total sample of several yards. 

Two important questions arise in connection 
with the gas-cushion cable under impulse con- 
ditions which necessitated investigation. The 
first is the effect of gas pressure on the impulse 
strength. Tests have shown that 0-3 square 
inch, 182-kV cable, having dielectric 0-6in 
thick, will withstand 830 kV, which is the flash- 
over voltage of the ends, without breakdown, 
the wave used being 13/50. This gives a 
maximum stress greater than 930 kV per centi- 
metre, which is of the same order as that already 
postulated by Davis for cable not under gas 





t Davis, R., “‘ The Impulse Electric Strength of High- 
Voltage Cables,” Journal, I.E.E., 1942, 89, Part II, 


pressure. It is well known that the longer the 
sample of cable tested, the lower will be the 
dielectric strength obtained. However, the 
inference is that under impulse conditions the 
application of 200 lb per square inch nitrogen 
pressure does not cause a reduction of the 
impulse breakdown voltage. The second 
question is that of dependence of impulse 
strength on maximum stress. Therefore a 
similar test has been carried out on 0-6 square 
inch, 132-kV gas-cushion cable having dielectric 
0- 5in thick, i.e., designed for the same operating 
stress. A value of 850 kV (peak) was obtained 
for the breakdown of the cable. The corre- 
ponding maximum breakdown stress is 950 kV 
per centimetre. The results quoted indicate 
that for the gas-cushion cable the impulse 
breakdown stress is of the order of 950 kV per 
centimetre, which confirms the values cited by 
Davis for a fully impregnated dielectric. 

The impulse breakdown of a cable has a 
somewhat different appearance from that 
obtained at 50 cycles per second. There is 
usually much less blackening and charring, but 
more bursting and splitting of the papers. Such 
splitting of the dielectric, which is usually 
longitudinal, is not necessarily associated with 
the charring, and so far as experience has been 
obtained, the puncture is not wholly radial. 
When true cable puncture takes place the effect 
shown on the oscillograph is that the voltage 
falls to zero immediately. 

For reasons which are not yet established, 
impulse breakdown may follow a long path 
from conductor to sheath, and in this instance 
the oscillogram indicates that, at breakdown, 
the voltage does not fall to zero, but may 
remain quite high. 


AND PERFORMANCE OF CABLE 
ACCESSORIES 


DESIGN 


The aim of the designer is to produce joints 
and terminals of the appropriate strengths so 
that in the event of abnormal occurrences on 
the system the maximum effect is that of flash- 
over at the terminals only. The joints and 
terminals must therefore withstand the same 
tests as applied to the cable only, and since in 
both joints and terminals the stress distribution 
is non-uniform, the difficulties in obtaining the 
required characteristics are greater. This 
applies particularly to the terminals. 

Development of the accessories has proceeded 
simultaneously with that of the cable, and in 
the majority of cases repeated tests have been 
made on samples, including joints. It is there- 
fore proposed only to refer to salient points 
which have been revealed during the develop- 
ment. 

Joints.—The type of joint developed for gas- 
cushion cables is that in which the paper tapes 
are removed on a long taper in steps from the 
cable on either side and replaced by hand 
uniformly. To assist in this replacement a 
flush ferrule is employed to joint the con- 
ductors. Paper spacer rolls are placed on the 
outside and a copper shell in one piece is drawn 
over. Connection to the adjoining cable at 
each side is made by a cast union. The joint 
is compound filled, and the maximum working 
stress in the joint is of the order of 40kV per 
centimetre. The performance of this design of 
joint under all 50 cycles per second conditions 
is similar to that of the appropriate gas-cushion 
cable with which it is used as regards both 
stability and dielectric strength. 

Under impulse conditions a similar state of 
affairs exists, though the impulse test is more 
searching. Using 0-3 square inch; 132-kV gas- 
cushion cable and 14/50 waves, a sample joint 
withstood up to 770 kV (peak) before breakdown. 
On a second application at this voltage, break- 
down occurred from the lead sheath down to the 
ferrule along the path between the hand-applied 
and the true cable dielectrics, as would be 
expected. 

In order to reduce joint dimensions a screen 
of metallised paper may be applied over the 
built-up dielectric after application of the paper 
tapes. Any compound filling is then unstressed. 
It is at once apparent that the stresses in the 
joint dielectric are immediately increased to a 
value approaching those existing in the cable 


such joints, using 0-6 square inch, 132-kV, 
single-core gas-cushion cable. Under 50 cycles 
per second voltage the joint withstood 250 kV 
(r.m.s.) to earth for 44 hours, corresponding to a 
stress of 280kV per centimetre, after which 
radial breakdown occurred close to the ferrule. 
Under impulse test on another sample using a 
14/50 wave, breakdown occurred at approxi- 
mately the same spot at a value of 710kV 
(peak), this corresponding to a peak stress of 
800 kV per centimetre. The value of 710 kV is 
lower than that for the unscreened joint under 
similar conditions, but the drop in impulse 
strength is low in proportion to the stress 
increase due to the screening. 

Terminals.—The terminal or sealing end used 
for gas-cushion cables has already been 
described by Irving.{ The essential features are 
that the pressure chamber is of bakelised paper 
and that the surrounding shell contains fluid 
compound at atmospheric pressure. In per- 
formance this design has withstood all tests to 
which the cable has been subjected, but, as 
Barry§ pointed out in the discussion on Irving’s 
paper, the choice of compound for filling the 
pressure-retaining tube is important. 


Future DEVELOPMENTS 


Gas-cushion cable technique at 132kV is 
now virtually stabilised, but higher voltages 
will evidently be necessary and a demand for 
264-kV cables may arise in the near future ;_ it is 
safe to say that cable designers will be able to 
meet the demand when it arises. It is evident, 
however, that the present construction of the 
gas-cushion cable dielectric is essentially hetero- 
geneous and a homogeneous dielectric uniformly 
applied would have obvious advantages. 

At 264 kV the most important electrical 
characteristic is that of power factor at high 
temperature, and already synthetic materials, 
such as polythene and polystyrene, have been 
produced, which are admirable in this respect ; 
intensive development is required to show how 
such materials can be applied in the finished 
cable. Similar development work applied to 
accessories should simplify and improve present 
designs. The problem of sealing end pollution 
is being solved by the use of porcelain glazes, 
the resistance of which can be controlled within 
limits corresponding to the order of the pollution 
so far experienced. As a result of this develop- 
ment stabilised sealing ends, having properties 
unaffected by heavy pollution deposits, will 
soon be quite common. 

The power frequency work described in this 
paper was carried out in the research labora- 
tories of W. T. Henley’s Telegraph Works Com- 
pany, Ltd., and the impulse tests were con- 
ducted at the National Physical Laboratory. 
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Detco-Remy anpD Hyart, Ltd., 111, Grosvenor Road, 
S.W.1.—Leaflet dealing with the Delco exhaust fan. 
W. Orrway anp Co., Ltd., Orion Works, Ealing, W.5. 
—IHustrated catalogue describing the Eclipse surveyor’s 
level. 

Detoro Sretiire, Ltd., Highlands Road, Shirley, 
Birmingham.—Pamphlet on machining with Deloro 
“* Stellite.” 

F. J. Epwarps, Ltd., 359-361, Euston Road, London, 
N.W.1.—List No. 7/46SM of sheet metal working 
machinery. 

Bakr, THOMSON AND Co., Ltd., Netherton Ironworks, 
Kilmarnock.—Illustrated booklet describing mild steel 
pressed and fabricated bends or elbows. 

J. H. FENNER and Co., Ltd., Beck Lane Mills, Heck- 
mondwike, Yorks.—Catalogue No. 120/6 dealing with 
industrial vee belts and vee-belt drives. 

British INSULATED CALLENDER’S CaBLEs, Ltd., 
Norfolk House, Norfolk Street, W.C.2.—TIllustrated 
booklet on Callender-Hamilton bridges. 

Macrome, Ltd., Alcester, Warwickshire.—Leaflets on 
model 2 tool kit, and planes, braces and short-ring 
spanner sets recently produced by the firm. 

E. H. Jones (Macutne Toots), Ltd., Edgware Road, 
The Hyde, .N.W.9.—Illustrated pamphlets on Carter 
and Wright keyseaters; the O.M.T. horizontal omti- 
meter; C. A. Gray vernier caliper gauge; Newall 
cylindrical grinder technique ; the ‘“‘ H-Gear”’ and the 
‘* Multi-Mike.” 





{ Irving, D. B., “Cable Terminations,” Journal, 
LE.E., 1945, 92, Part II, page 73. 
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The National Production Advisory Council 
During the F.B.I. Export Conference, 
last week, references were made to the National 
Production Advisory Council for Industry, and 
it is therefore of interest to note that the Secre- 
‘tary fer Overseas Trade, Mr. Marquand, has 
stated, in a recent written reply, the constitution 
and functions of the Council. 

The President of the: Board of Trade acts as 
Chairman of the Council, the other members of 
which are seven representatives of the British 
Employers’ Confederation and the Federation 
of British Industries, seven representatives of 
the Trades Union Congress and the Chairmen 
of the eleven Regional Boards for Industry. 
In addition to the President of the Board of 
Trade, other Ministers attend meetings of the 
Council, or are represented, as necessary. 

The Council’s terms of reference are to advise 
Ministers upon industrial conditions and general 
production questions and on such subjects as 
may arise from the proceedings of the Regional 
Boards for Industry. The Council does not, 
however, deal with any matters which are 
normally handled by the joint organisations of 
trade unions and employers in connection with 
wages and conditions of employment. The full 
Council meets every two months, and, in addi- 
tion, an emergency committee of the Council 
meets as frequently as occasion requires to deal 
with urgent questions which may arise. 

Mr. Marquand’s reply emphasises that the 
Council is advisory in character and has no 
regular publications, but that its recommenda- 
tions are considered by Ministers and are put 
into operation, as necessary, through the usual 
Government machinery. 


The T.U.C. and Working Party Reports 

At a meeting of the General Council of 
the Trades Union Congress last week, con- 
sideration was given to a report on consultations 
between the T.U.C. and the Board of Trade on 
proposed legislation to give effect to recom- 
mendations made in the reports of Working 
Parties. The T.U.C. has stated that it will give 
full support to such legislation and that further 
consultations are to be held before the intro- 
duction of the General Enabling Bill. 

At the end of last week it was reported that 
the Prime Minister and other Ministers had 
received a deputation from the T.U.C. for a 
discussion on the machinery of consultation 
between the Government and the Congress on 
industrial matters. 


Guaranteed Weeks 

According to the T.U.C., six unions in 
the iron and steel industry are parties to an 
agreement which has been made between them 
and the Iron and Steel Trade Employers’ 
Association, guaranteeing each worker employ- 
ment for four shifts or days during any week. 
Where a worker is employed on his normal 
occupation, his usual rate of wages is to be paid, 
but if normal work is not available a worker 
must be willing to perform reasonable alter- 
native work for which he will then be paid his 
usual wages. 

The agreement specifies certain circumstances 
in which the guarantee does not apply. They 
include :—Absence without satisfactory cause 
during the three preceding working weeks ; 
stoppage or holding up of production through 
any strike in the undertaking; the rendering 
idle of any plant or unit of plant through avoid- 
able absenteeism of workpeople or through lack 
of raw materials, fuel or power ; and recognised 
customary or agreed holidays, that is, days for 
which holiday extras are paid. Disciplinary 
rights of dismissal or suspension as they existed 
prior to the introduction of the Essential Work 
Order are continued, and, under this clause, 
provision is made for a right of appeal to the 
management, which appeal must be lodged 
within forty-eight hours. If agreement cannot 
be reached at the works the case may be referred 





Industrial and Labour Notes 


head offices of the unions and the Association. 
The guaranteed week agreement, it may be 
stated, applies only to workers who have been 
in the employ of the company concerned for a 
period of four weeks. 

Other recent news relating to a guaranteed 
week concerns Government industrial establish- 
ments, on which the Chancellor of the Exchequer 
made a statement in Parliament a few days 
ago. An agreement between the official and 
trade union sides of the Joint Co-ordinating 
Committee for Government Industrial Estab- 
lishments stipulates that all Government indus- 
trial employees whose conditions of service 
provide for at least one week’s notice of dis- 
charge shall be guaranteed wages equivalent to 
their plain time rate for the weekly hours to 
which they are normally conditioned, if they 
are capable of, available for and willing to 
perform satisfactorily, during working hours, 
the work associated with their usual occupation, 
or reasonable alternative work where their 
usual work is not available. For the purpose 
of this guarantee, premium payments for over- 
time worked on weekdays and on Sundays and 
holidays is disregarded. 


The Essential Work Orders ~ 

The Minister of Labour was questioned 
in Parliament on Thursday of last week as to 
the number of persons who had now been 
released from the operation of the Essential 
Work Orders, or similar statutory provisions, 
the numbers now remaining under such Orders 
and what classes of workers were likely to be 
released in the near future. 

In replying, the Minister stated that the 
number of persons covered by the Orders was, 
at its peak, about 8} millions, but had now been 
reduced to 661,000. As from January Ist next 
the number would be still further reduced to 
232,000 workers, practically all of whom would 
be employed in building and civil engineering, 
certain building materials industries and by 
the county agricultural executive committees. 
Civil servants had been covered by a special 
Order, which it had been decided to revoke as 
from February Ist, 1947. This would affect 
about 660,000 civil servants. 


Copper Supplies 

Some comments on the probable 
future supply position of copper were made at 
the annual general meeting of the Copper 
Development Association on November 27th 
by Lieut.-Colonel R. M. Preston, Chairman of 
the Council. He expressed the view that the 
present difficult supply position was likely to 
last for a considerabletime. Production develop- 
ments in Northern Rhodesia were still some 
distance ahead, and every ton of copper at 
present produced throughout the world was 
going straight into production. Stocks in all 
countries had fallen and scrap was being 
absorbed without any apparent influence on the 
market. 
Figures issued by the British Non-Ferrous 
Metals Federation show that in the month of 
October the United Kingdom output of main 
copper and copper alloy products was 63,950 
tons. The actual copper content of these 
products was 49,892 tons. 
Industrial Relations 

The Industrial Welfare Society has 
just published its annual report for the year 
ended June 30th, 1946, and in a review of its 
activities comments on the various problems at 
present confronting industry. 
On the subject of industrial relations the 
report says that central to all the work of the 
Society is how to secure satisfaction at work 
and how to promote good relationships in 
factories, offices and shops. In the year under 
review the Society féels that, despite all the 
upheavals caused by war, industrial relations 
measured by the standards of other countries 





however, and will arise, the report adds, on 
representation at workshop and bench leve!s. 
The high hopes placed on joint production com- 
mittees have not everywhere materialised, nor 
have workscouncils in all cases proved successful. 
Undoubtedly, a deep desire exists amongst 
many workers to participate in some of the 
tasks of management, at least where these most 
directly touch their own jobs, but wholly 
successful machinery for joint consultation 
within the factory has yet to be established in 
many industries. The report urges that careful 
explanation by management, including fore- 
men, of the firm’s policy, the reasons behind 
this or that action, the running of a works 
magazine and frequent direct contacts between 
workers in different departments and between 
managers and workpeople often help to over- 
come unfounded suspicions and put an end to 
damaging rumours. 

The report states also that psychologists 
and psychiatrists undoubtedly have a great 
contribution to make in the understanding of 
many of the intangible and emotional factors 
which make up the sum of human contentment 
and discontent. The Industrial Welfare Society 
has formed a close link»with the Tavistock 
Institute of Human Relations to press forward 
this study as it affects men and women at their 
places of work. 


Nickel Prices 

The International Nickel Company, in 
New York, announced recently an increase in 
its United States prices for nickel to bring 
them into line with prices prevailing in the world 
market. It is understood that the contract 
price for electrolytic nickel from the Port 
Colborne refinery in Ontario is now 35 cents per 
pound. The price hitherto paid by general 
contract customers in the U.S.A. was 314 cents 
per pound. 

Commenting on the increase, the Mond 
Nickel Company, Ltd., says that the Canadian 
interests which it represents have avoided any 
rise in the United Kingdom price, which 
remains at £190 per long ton. 


Fall Employment 

To the lastest issue of The District 
Bank Review, Mr. John Jewkes, Professor of 
Social Economics, Manchester University, has 
contributed an article on the labour shortage, 
in which he emphasises that a period of full 
employment is a period of shortage of labour, 
these boing two ways of describing the same 
phenomenon. It is idle, Mr. Jewkes says, to 
welcome the one whilst deploring the other, and 
yet that is precisely what so many people are 
now doing. They see the advantages of full 
employment in that everybody has a job and 
can choose the kind of work he prefers, and they 
look upon the shortage of labour as a manifesta- 
tion of poverty, the reason why they must go 
short of commodities which they think they 
have a right to enjoy. 
Mr. Jewkes thinks that there is only one way 
to reconcile these conflicting ideas, which is to 
recognise that, whatever may be its advan- 
tages, a state of full employment does not, as 
was so frequently and light-heartedly assumed 
in the past, automatically create an economic 
millenium. Full employment is quite con- 
sistent with any one of a wide range of standards 
of living in the community. We can enjoy full 
employment and be either rich or poor. We 
may as @ community suffer more unemploy- 
ment than would normally be regarded as con- 
sistent with full employment and be either rich 
or poor, and, Mr. Jewkes adds, in certain 
circumstances we may have to be prepared to 
pay a price, in the shape of a lowered standard 
of living, in order to attain full employment. 
For whilst the maintenance of full employment 
turns esscntially upon wise central financial 
policy, a high standard of living turns on how 
hard we choose to work and whether we are 
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French Engineering News 


(From our French Correspondent) 
Paris, Nov. 29th 


Monsieur Paul Monnet, administrative chief 
of the French Industrial Production Ministry, 
has announced that the French motor industry 
produced 12,000 private cars during the third 
quarter of this year, which is the same number 
as was produced for the whole of 1938. He said 
that the first aim of the industry at the end of 
the war had been the production of military 
vehicles ; the next step was to produce as many 
private cars as possible to attract foreign 
exchange. It was planned to revise the drastic 
economy programme which had restricted the 
industry to the production of thirty-one models, 
of which only seven were for private cars, and 
the export policy would also have to undergo 
revision to meet internal demands. During the 
last three months the Ministry had only been 
able to distribute 125 private cars amongst the 
30,000 French applicants. The industry had 
also to produce lorries to help the country’s 
reconstruction programme, 

* *« * 


Allocations of ferrous metals to the agri- 
cultural machine industry have been appre- 
ciably increased for the last quarter of 1946. 
Supplies for the production of tractors and tools 
have been increased from 6500 to 22,500 tons, 
while metal for the production of other machines 
has increased from 14,000 to 21,000 tons. It is 
expected that tractors produced, which should 
total about 2000 for 1946, will, at the beginning 
of next year, reach 10,000, and will be further 
increased by the end of 1947 to 20,000. The 
Monnet plan foresees the production of 200,000 
tractors in five yeai The increase in French 
production is held fo be particularly important, 
because orders placed in the United States for 
10,000 tractors are not being executed quickly 
enough. 


* * * 


All branches of French industry are complain- 
ing that with the meagre materials allowance 
they cannot equip their plants or keep them 
in working order. Although they are en- 
couraged to modernise installations and increase 
production, they say they are not given the 
necessary materials even to do urgent repairs. 
In an effort to overcome difficulties, the 
Minister of Reconstruction is discussing with 
the Ministers of National Economy and Indus- 
trial Production a system to secure better 
allocation and use of construction materials. 
Even supply plants producing bricks, cement, 
tiles, plaster, &c., need extra tools, machines 
and transport. It is considered absolutely 
essential that the tonnage reserved for the 
equipment of factories should be increased. 
Only in this way will it be possible for produc- 
tion to be improved. 

* * * 


Electricity cuts, which have already started 
without warning in Paris, are causing consider- 
able disruption in industry. Workers, who 
have been asked to put in a 48 hour week, 
find work abruptly stopped, and in a foundry 
in the Paris area, a loss of 600,000 francs was 
sustained in one day due to cuts. Workers 
in factories in the suburbs lost 6} hours in 
two days, and at this rate output is likely to be 
halved. The position has been worsened by 
restrictions of future coal deliveries to France 
and also the imminent repatriation of German 
prisoners of war and Poles who have 
been working in French mines. Official cuts 
which are to be put into effect envisage 
complete stoppage of current for 24 hours 
each week. This may take the form of two 
consecutive cuts of 12 hours, from 7 a.m. 
to 7 p.m. Only priority industries will be 
exempt. It is understood that French industry 
will be condemned to complete stoppage for 
an undetermined period, which will include at 
least Christmas week and the New Year. 
Only abundant rainfall is likely to aid hydro- 
electric plants in avoiding still more stringent 


measures. 





Notes and 


Memoranda 





Rail and Road 


G.W.R. * Zonau ” Freicut ScHeME.—The Great 
Western Railway is extending its zonal scheme, 
designed to give one-day transit time for small con- 
signments of merchandise conveyed by goods train, 
even between remote villages situated in rural 
areas. New zones, based on Newport, Plymouth 
and Trowbridge are now in operation, and zones 
based on Bristol, Slough and Gloucester will be 
operating early in the New Year. These zones will 
cover areas ranging from 220 to 850 square miles. 


VAUXHALL PENSION SCHEME.—Vauxhall Motors’ 
Ltd., has announced the introduction of a pension 
plan for all its employees. No costs are borne by 
employees unless they earn over £600 a year and 
elect to participate in a supplementary contributory 
scheme. The only qualification req is ten 
years’ continuous service with the company imme- 
diately prior to retirement. The pension payable 
will be a percentage of the average salary during the 
qualifying ten years, plus an extra allowance for 
every year of service, including those ten years, 
up to a maximum of thirty years. The minimum 
pension payable will be £52 a year. 


Inst. C.E. Curistmas Lecrures.—The Institu- 
tion of Civil Engineers is arranging three Christmas 
lantern lectures for boys on “‘ Railways : How They 
are Built and How They Run.” The first lecture 
is on Monday, December 30th, at 3 p.m., at which 
Mr. Cecil J. Allen, M. Inst. T., will describe famous 
engines in Britain and abroad and how speeds of 
100 m.p.h. and over have been obtained. The second 
lecture will be on Friday, January 3rd, 1947, at 
3 p.m., by Mr. L. G. B. Rock, A.M. Inst. C.E., who 
will show how railways are built, illustrating 
different types of track and how repairs are carried 
out while traffic still carries on; and the third 
lecture will be on Monday, January 6th, 1947, 
at 3 p.m., by Mr. O. 8. Nock, A.M. Inst. C.E., who 
will explain how trains are run, dealing with such 
matters as signals, train control and time-tables, 
and will show how high speeds can be obtained 
with safety. Lantern slides, films and models will 
illustrate the lectures. Tickets, which are free, can 
be obtained from the secretary, the Institution of 
Civil Engineers, Great George Street, Westminster, 
S.W.1. The lectures are primarily intended for boys 
between the ages of thirteen and seventeen years. 


Air and Water 


DisposaL OF GOVERNMENT-OWNED SuHIPs.— 
H.M. Stationery Office has published on behalf of 
the Ministry of Transport a third invitation to tender 
for Government tonnage. The invitation is confined 
to ex-German ships allocated by the Assembly of 
the Inter-Allied Reparation Agency to the United 
Kingdom. Forty-two ships are offered for purchase 
or charter, and seventeen are for sale only. The 
right to tender for the purchase of a vessel is 
restricted to persons qualified to be owners of 
British ships, and tenders for the charter of a vessel 
are further restricted to such persons who have their 
principal place of business in the United Kingdom, 
the Channel Islands or the Isle of Man. All the 
ships must remain on the United Kingdom register. 
Tenders in the approved form must reach the 
Ministry not later than December 28th, 1946. 


U.S.A. anp Inp1a AIR AGREEMENT.—The signing 
of a bilateral air transport agreement by representa- 
tives of the United States and India governments in 
New Delhi has been announced by the U.S. State 
Department. The agreement conforms with the 
Bermuda agreement concluded by the United States 
and the United Kingdom last February, but secures 
to each party a greater measure of control over the 
application of these principles’ and the air service 
to be operated. It also provides for appropriate 
use of the machinery of the Provisional Inter- 
national Civil Aviation Organisation and the Inter- 
national Air Transport Association. Two specific 
routes to be operated by U.S. airlines are men- 
tioned, and Indian airlines are given reciprocal 
rights to operate routes to the United States, these 
routes to be determined at a later date. One U.S. 
route, operated by Pan American World Airways, 
will be from the United States through Central 
Europe and the Near East to Karachi, Delhi and 
Calcutta, thence to points in Burma, Siam, Indo- 
China and beyond to the United States. The 
second route, operated by Trans World Airlines, 
will be through Western Europe, North Africa and 
the Near East to Calcutta, and nao £ and points 
in Burma, Indo-China, China, Japan, Ceylon, Singa- 
pore, to the United States. 





Miscellanea 
Tae Society or Eneruserrs.—The Right Hon. 
Winston Churchill has been elected an Hi 
Fellow of the Society of Engineers. The Society’s 
Certificate of Honorary Fellowship was presented 
to Mr. Churchill at a recent ceremony. 


CorreotTion.—In our description of a small 
battery electric truck made by the Brush Electrical 
Engineering Company, Ltd., in the issue of Novem- 
ber 22nd, the performance particulars given at the 
end of the article should have read “ capable of 
running continuously at 6 to 7 m.p.h. for i4 miles 
or for 12 miles with eight stops per mile.” 


Royat Statistica Socrery.—The Royal Statis- 
tical Society announces that its industrial applica- 
tions section has formed a North-Eastern group 
centred on the Tyne and Wear areas, including a 
Tees-side sub-group. The honorary secretary of 
the new group is Mr. J. Elliott, Lemington Glass 
Works, Lemington-on-Tyne, Northumberland, and 
of the sub-group Mr. J. T. Richardson, Inm- 
perial Chemical Industries, Ltd., Billingham, Co. 
Durham. 


Mo.assEs, INDUSTRIAL ALCOHOL AND SOLVENTS. 
—The Board of Trade announces that, as from 
January Ist, 1947, the selling price of molasses for 
all purposes ‘other than cattle feed will be increased 
to cover the current average cost of supplies. This 
will involve a considerable increase in the produc- 
tion costs of industrial alcohol and solvents derived 
therefrom and a new Order will accordingly be 
issued in the near future revising the existing 
maximum selling prices prescribed for these com- 
modities. 

Iron anp Steet Instrrute.—The Iron and 
Steel Institute announces that the second meeting 
of the Iron and Steel Engineers’ Group will be held 
on Wednesday next, December llth, at 4, Gros- 
venor Gardens, London, S8.W.1. The morning 
session will begin at 10.30 a.m., when a paper by 
Mr. H. J. Knight on “ Lubrication in Iron and 
Steelworks Engineering” will be read and dis- 
cussed. The afternoon session at 2.15 p.m. is to 
be devoted to a discussion on ‘“‘ Roll-neck Bearings,” 
to be opened by Mr. J. M. Borland, Mr. L. R. Pear- 
son, Mr. F. W. Jones and Mr. G. R. Walshaw, who 
will each speak for 15 minutes. A buffet luncheon 
will be served between 12.45 and 2.15 p.m., tickets 
for which are 6s. each. 


Etecrriciry Suprity, 1938-39 To 1942-43.— 
During the war the publication of annual returns 
by the Electricity Commissioners was discontinued 
for national reasons. As a first step towards a 
resumption of published statistics the Electricity 
Commissioners have just published their “‘ Return 
of Engineering and Financial Statistics,” relating 
to electricity supply in Great Britain, for the five- 
year period 1938-39 to 1942-43, and covering the 
operations of all authorised undertakers holding 
statutory powers of supply. This volume (H.M. 
Stationery Office, 1946, price £2 net) follows 
broadly the form of previous returns, and deals in 
alphabetical order with local authority under- 
takers and joint boards, company undertakers and 
J.E.A’s. In each case the return gives particulars 
of the system of supply and of the generating plant 
(if any) installed, with figures for maximum load, 
load factor, units generated, units purchased in 
bulk, units sold (sub-divided according to the 
various classes of supply), and the number of con- 
sumers. Whereas in previous returns engineering 
and financial statistics were dealt with in separate 
sections, the figures relating to each undertaking 
have been brought together in one entry in the 
present publication. The statistical tables are 
preceded by a brief summary, which contains, 
imter alia, some interesting information on the 
effect of war-time restrictions on load development 
During the period under review, the total sales of 
electricity to consumers of all classes increased by 
44 per cent, domestic sales increased by 12 per cent, 
while oy sales increased by 81 per cent. On the 
other d, while the sale of electricity for power 
purposes showed an increase of 2633 million units 
in 1942-43, as compared with 1941-42, the corre- 

mding sales for lighting, heating and cooking 
decreased by 530 million units, thus reflecting the 
influence of the fuel economy campaign. At the 
end of 1942~43 period the installed generating plant 
capacity was 22 per cent in excess of the combined 
maximum demand upon it. Taking the public 
authorities and companies collectively, the load 
factor of their generating stations was of the order 
of 42-2 per cent, as compared with 35-4 per cent 
in 1938-39. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, ar¢ 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting ts to be held should be clearly stated. 





Bradford Engineering Society 

Monday, Dec. 16th.—Technical College, Bradford. 
** Oxy-Acetylene Welding,” D. F. Vissenga. 7.15 p.m. 
British Association of Chemists 


Wednesday, Dec. 11th—Gas Industries House, 1, Gros- 


venor Place, S.W.1. ‘* Insurance and the Scientific 
Worker,” G. M. Rose. 7 p.m. 
Chemical Engineering Group 
Friday, Dec. 13th.—Geological Society, Burlington 


House, Piccadilly, W.1. “‘A Survey of Fat Split- 
ting,’ D. Allan. 5.30 p.m. 


Chemical Society 

Monday, Dec. 9th.—EtRE BRANCH : 

University College, U pper_ Merrion Street, 
“Isotopes,” H.C. Urey. 7.30 p.m. 


Iluminating Engineering Society 

Tuesday, Dec. 10th.—E.L.M.A. Lighting Service Bureau, 
2, Savoy Hill, W.C.2. “ Railway Lighting: Some 
Lessons from Experience and Views on the Future,” 

A. Cunnington and G. W. Golds. 6 p.m. 


Institute of British Foundrymen 
Saturday, Dec. 7th.—LANCASHIRE BRANCH : College of 
Technology, Sackville Street, Manchester. . * The 
Production of High-Quality Steel,’”? W. H. Salmon. 
3 p.m. 
Mandan Dec. 9th.—SHEFFIELD BRANCH: Royal Victoria 
Station Hotel, Sheffield. “‘ German Steel Foundries,” 
J. E. Mercer. 7.30 p.m. 
Tuesday, Dec. 10th.—SLovuGH SECTION : 
High-Duty Alloys, Trading Estate, Slough. “‘ Cast 
Irons for Special Duties,” A. B. Everest. 7 p.m. 
Thursday, Dec. 12th. —Institute of Metals, 4, Grosvenor 


Science Buildings, 
Dublin. 


Lecture Theatre, 


Gardens, S.W.1. ‘‘ Centrifugal Casting,” L. North- 
cott. 7 . m.— LINCOLN Section: Technical 
College, cinta. “* Modern Foundry Equipment,” 
G. E. France. 7,15 p.m.—EastT ANGLIAN SECTION : 
Central Library, Ipswich. “Grand Slam Bomb,” 
B. Gray. 7 p.m. 


Friday, Dec. 13th.—MippDLESBROUGH BRANCH: Cleve- 
land Technical and Scientific Institute, Middles- 
brough. _“‘ A» Visit to German Steel Foundries,” 
J. E. Mercer. 7.30 p.m. 

Saturday, Dec. 14th.—ScotrisH Branco: Royal Tech- 
nical College, Glasgow. “American and German 
Steel Foundry Practice,” B. Gray. 3 p.m.—BRIsToL 
Branco: Grand Hotel, Broad Street, Bristol. 
‘**Loam Moulding,” R. D. Lawrie. 3 p.m. 


Institute of Economic Engineering 
Friday, Dec. 13th.—Cowdray rer Nag ca Place, W.1. 
“Industrial Heating,” J. R. Kell. 7 p.m. 


Institute of Fuel 


Monday, Dec. 9%th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. “‘ Progress in the Hydro- 


genation of Coal and Tar,” Kenneth Gordon. 6 p.m. 


Institute of Marine Engineers 
Tuesday, Dec. \10th.—85, Minories, E.C.3.  ‘* Marine 
Auxiliaries Driven by A.C. Supply,” "A. Porter. 
5.30 p.m.—L. IVERPOOL Brancu: Technical College, 
Liverpool. ‘“Marine Engineering Machinery 
Developments,” 8S. B. Freeman. 7 p.m. 


‘ 
Institute of Physics 
Tuesday, Dec. 10th. —Gtascow Brancu : The University, 
Glasgow. ‘“‘ Betatrons,”’ Prof. Oliphant. 
Thursday, Dec. 12th.—MaNcCHESTER Brancu : College of 
Technology, Manchester. “‘Colour and the Eye,” 
J. H. Shaxby. 6.30 p.m. 


Institution of Automobile Engineers 

Tuesday, Dec. 10th—CoveNTRY BraNncu: Geisha Cafe, 
Hertford Street, Coventry. ‘‘ The Uses of Powder 
Metallurgy in Automobile Engineering,” J. A. Judd 
and. W. H. Tait. 7 p.m.—LuTon GRADUATEs : 
Technical College, Luton. ‘‘ Progress in Cutting 
Tools and its Influence on Machine Tool Design,” 
J. Arnold. 7 p.m: 

Wednesday, Dec. 11th—LoNDON’ GRADUATES: 12, 
Hobart Place, 8.W.1. ‘‘ Modern I.C. Engine Lubri- 
cation,” E. W. Hardiman. 6.30 p.m. 


Institution of Civil Engineers 
Tuesday, Dec. 10th.—Great George Street, S.W.1. “ The 
Choice of [ao in Civil Engineering Con- 
struction,” H. J. B. Harding. 5.30 p.m.—S. Wages 
ASSOCIATION : Institute of Engineers, Park Place, 


Friday, Dec. 


Tuesday, Dec. 





R. E. W. Butt and A, M. Amer. 
Institution of Mechanical Enginee 


Hotel, Nottingham. Annual dinner. 


Friday, Dec. 13th.—-Storey’s Gate, St. 
S.W.1.  “* Mechanical Engineering a 
ture,” S. J."Wright. 5.30 p.m. 


Saturday, Dec. 


on-Tyne. ‘‘Some Problems Encount 
the Royal Aircraft Establishment, 


F. N. Kirby. 2.30 p.m. 


Monday, Dec. 9th.—Faraday 
Knightrider Street, E.C.4. 


tory in Wartime,” C. H. Wright. 5 p.1 


of Commerce Building, New Street, 
“ Costing for Engineering Production,” 
7 p.m.—BIRMINGHAM GRADUATES : 


““Some Requirements of the 19 
7.15 p.m 


ham. 
Act,” T, A. Edwards. 
Wednesday, Dec. 
Library, Luton. 
Windeler. 7 p.m.—PRESTON 
Goodfellow and Co., Ltd., Blackburn. 
Gauges and their Probable Influence « 
Gauging Methods,” J. McFarlane. 
Thursday, Dec. 12th—WoLVERHAMPTON Sec 
Hall, Wolverhampton. 
duction Engineer and Manager,’ W. 
7 p.m.—LEICESTER SECTION : C ‘ollege of 
Leicester. ‘“‘ Rolling Bearing Applicati 
Allan. 7 p.m. 
Saturday, Dec. 
Northern Hotel, Leeds. 
Colonel C. W. Mustill. 


Institution of Sanitary Engineers 


Wednesday, Dee. 11th.—Caxton Hall, 
Thames Barrage,’’ J. H. O. Bunge. 


“* Manageme 
2.30 p.m. 


6 


Thursday, Dec. 12th.—11, Up 
“The Effect of Lateral 
Concrete Columns,” J. W. H. King. 

Iron and Steel Institute 
Wednesday, Dec. 11th.—4, Grosvenor Gard 
Meeting of Iron and Steel 
10.30 a.m. 


Junior Institution of Engineers 


pper Belgrave St 
einforcement ir 
6 


Saturday, Dec. 7th—N. WESTERN SECTION : 


Geographical Society, 16, St. Mary’s 
Manchester. ‘‘ Short Circuit Testing Sta 
Proving of Circuit Breakers,” R. J. 
2.30 p.m. 


Club, West Street, Sheffield. 
History, Manufacture and Use 
7 p.m. 


co al 
’ Cc. 


hi, W.C.2 


Street, nag, 9% W. Sproul. 


‘ Inspection,’ 


Manchester. 


R. W. Evans. 3.15 p.m. 


Newcomen Society 


Wednesday, Dec. 11th.—Inst. of Civil Engineers, Great 


George Street, S.W.1. “The World’s ¢ 
way: 


Staiths,” Charles E. Lee. 5.30 p.m. 


Royal Aeronautical Society 


Wednesday, Dec. 11th. ee of Civil Engineers, Gre nat 


George Street, S.W. “* Photoloftin 


Woodley. 5.30 p.m. 
Royal Institution of Great Britain 


Friday, Dec. 13th.—21, Albemarle Street, W.1. 


Body’s Chemical Mechanisms of Defen 
Harington. 9 p.m. 


Royal Society of Arts 


‘ardi s Vell-Point D ing Syst » | Wednesday, Dee. 
i on ee aaa ha W.C.2. . “* Planning Research for Industri 


Major R. G. Attwood. 6 p.m. 

Thursday, Dec. 12th.—BrirMincHaM Assoc.: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘Codes of Practice,” C. Roland Woods. 6 p.m. 


Institution of Electrical Engineers 
Tuesday, Dec. 10th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C:2. ‘“‘The Design and 
Performance of Receiving Aerials for Television,” 
E. C, Cork... 5.30 p.m.—NortaH MipiLanp. CENTRE 
(InstaLLaTions Group): Corporation Electricity 
Department, Whitehall Road, Leeds. Discussion, 


‘“‘Earthing of Low and Medium-Voltage Installa- 


John Gloag. 5 p.m. 


field. 
lurgists,” Hugh O’ Neill. 


Society of Instrument Technology 


6.15 p.m. 


Monday, Dec. 9th.—N. WESTERN SECTION : 
* The Organisation of an 





Systems.” 


Telecommunication 


tions, Including 





F 





6 p.m.—SocortisHh CENTRE: Royal Technical 
College, Glasgow. ‘“‘ Degaussing,” W. C. Potts and 
I. S. Fraser. _ 6.15 p.m, 

Wednesday, Dec, 1lth.—TRANsMISSION SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘ Lightning 
Surges on Transmission Lines in Ireland, a as 
Cuffe. 5.30 p.m. 

Institution of Heating and Ventilating Engineers 

Tuesday, Dec. 10th.—Gad' Industry House, 8.W.1 


‘Behaviour of Air Streams in Enclosed Spaces,” a 
6 p.m, 
Saturday, Dec. 7th_—E,. Mtptanp Brancu ; 
James’s Park, 
14th.—N. Eastern GRADUATES : 
Company Showrooms, Grainger Street, 
Design of the High-Speed Wind Tunnel Balance at 


Farnborough,” 


Iastitution of Post Office Electrical Engineers 


Building (South Block), 
“The Circuit Labora- 


Institution of Production Engineers 


Tuesday, Dec. 10th.—BrRMINGHAM SECTION : 
Birmingham. 


James Watt 


Memaniel Institute, Great Charles Street, Birming- 


llth.—Lvuton SEcrIon : 
“Industrial Accidents,” G. 
SECTION : 


7.15 p.m. 


“The Gap Between Pro- 


14th.— YORKSHIRE GRADUA’ 


8.W.1. 


Institution of Structural Engineers 


Engineers’ Group. 


Thursday, Dec. 12th.—SuEFFIELD SEcTION: Metallurgical 
“* Asbestos : 
A. Nichols. 


13th.—Royal Society of Arts, John Adam 

Presidential Address, 
6.30 p.m. 

Manchester Geological and Mining Society 


10th.—Engineers’ Club, Albert Square, 
“The Training of Under Officials,” 


300 Years of Coal Conveyance to the Tyne 


11th.—John Adam Street, Adelphi, 


Sheffield Society of Engineers and Metallurgists 


Monday, Dee. 16th. —Royal Victoria Station Hotel, Shef 
- Some Recent Problems for Railway Metal- 


Technology, Manchester. 
Industria. ip theres eer Department,” J. O. C. Vick, 
Mr. Lamond and Mr. Lindsey. ‘ 7.15 p.m 

riday, Dec. 13th.—Scottisu SECTION : Royal Tec hnical 











rs 
Black Boy 


nd Agricul- 
Gas 
Newcastle- 
ered in the 


n. 


Chamber 


G. C. Stone. 


37 Factories 


Central 
E. 
Clayton 

‘** Wartime 
on Post-War 
rion > Civic 
C. Puckey. 


5 echnology 4 
ions,’ R. K. 


Great 
Lieut. - 


TES : 
nt,” 


‘The 
p.m. 


reet, S.W.1. 
2 Reinforced 
p-m. 


ens, 8.W.1. 


Manchester 

Parsonage, 
tions for the 
Birkinshaw. 


Its 


Ydest Rail- 


g, . 8. 


* The 


ce,’ C. R. 


al Design, 


College of 


College, Glasgow. ‘‘ Effect of Design of Boile: 
Auxiliaries on the Choice and Performanee:of Auto. 
matic Control,” J. E. O’Brien. 7 p.m. 


Stephenson Locomotive Society 
Saturday, Dec. 14th. N. Eastern CENTRE: Centra 
Methodist Church Hall, Ridley Place, Newcastle-on 
Tyne. ‘‘The Locomotives of Edward Fletcher, 
J.M, Fleming. 6 p.m. 
Women’s Engineering Society 
Thursday, Dec, 12th,— MaNcurEsTeR Branou : Engineers 


Club, Albert Square, Manchester. ‘‘ Motion Study, 
Miss A. G. Shaw. 6.30 p.m: 








Personal and Business 


Mr. L. H. MatpMan has been appointed a director 
of Specialloid, Ltd. 

Mr. H. B. M’Kinty has been appointed’ a 
director of the Scottish Power Company, Ltd. 

Tuse INvEsTMENTs, Ltd., has completed the 
purchase of the Hercules Cycle and Motor Com- 
pany, Ltd. 

Mr. J. F. Ropertson has been appointed a 
director of Armstrong Siddeley . Development 
Company, Ltd. 

Mr. G. THompson has been appointed vice 
chairman and Mr. E. W. Field managing director 
of H. W. Ward and Co., Ltd. 

Mr. C. Mesiina has joined the staff of Allen 
Bowden, Ltd., industrial designers, 4, Lygon Place, 
S.W.1 (telephone, Sloane 7291). 

THE HorrMaANN MANUFACTURING ComPANy, Ltd., 
has opened a branch office at 59, Queen Square, 
Bristol (telephone, Bristol 20561). 

J. H. Fenner anv Co. (Inp1a), Ltd., announces 
that Mr. J. R. Perry, general manager in Calcutta, 
has been appointed a director of the company. 

THE ADMIRALTY announces the appointment of 
Vice-Admiral C, B. Barry as Director, Dockyards, 
in succession to Vice-Admiral Sir Cecil P. Talbot. 
Tuer Lonpon, MIDLAND AND ScorrisH RamLway 
COMPANY announces that Mr. F. C. Johansen has 
been appointed deputy scientific research manager, 
Derby. 

Sir T. ASHLEY Sparks has been elected a director 
of Cunard White Star, Ltd., and Mr. Robert Crail 
has been elected a director of the Cunard Steam 
Ship Company, Ltd. 

Mr. Davip P. Ransome, M.I. Mech. E., has 
relinquished his position on the consulting staff 
of Personnel Administration to become managing 
director of E. H. Bentall and Co., Ltd. 

Mr. W. W. Parrisu has retired from the chair- 
manship of Vulcan Foundry, Ltd., but remains a 
director of the company. Mr. F. S. Whalley, 
managing director, has been elected chairman. 
British Deutz, Ltd. (subsidiary to Associated 
British Oil Engines, Ltd.), 32, Duke Street, St. 
James's, S.W.1, has been formed to supply spares, 
carry out repairs and provide service for Deutz 
engines. 

THe University oF LonpoN has conferred the 
title of Professor Emeritus upon Professor C. L. 
Fortescue, Professor C. H. Lander, and Professor 
E. F. Dolby Witchell, who retired in September from 
the Imperial College. 

Tae METROPOLITAN-VICKERS ELECTRICAL Com- 
PANY, Ltd., announces the following appointments : 
—Mr. H. West, M.I.E.E., assistant to the chief elec - 
trical engineer, and Mr. A. G. Williamson, M.I.E.E., 
chief engineer of the motor department. 

THE Boarp oF TRADE announces that Mr. R. A. 
Heywood has succeeded Mr. G. H. Tipper as 
Director of Mica. Mr. Tipper, who has resigned on 
health grounds, will, however, act as the Board’s 
consultant on mica. The address of the Directorate 
of Mica is now Lansdowne House, Berkeley Square, 
W.1 (telephone, Grosvenor 4060). 

AssociaTeD Exectricat Inypustrizs, Ltd., 
announces that Dr. H. W. H. Warren has been 
appointed deputy managing director of the company 
whilst retaining his position of managing director 
of the British Thomson-Houston Company, Ltd.; 
Mr. I. R. Cox has been appointed chairman of the 
Edison Swan Electric Company, Ltd., and Edison 
Swan Cabies, Ltd.,.in addition to his position of 
managing director of Metropolitan-Vickers Elec- 
trical Company, Ltd.; and Mr. E. H. Ball has been 
appointed deputy managing director of the British 
Thomson-Houston Company, Ltd. 

AN agreement has been made between the 
Austin Motor Company, Ltd., and Crompton 
Parkinson, Ltd., for an equal partnership in a 
company to be known as Austin-Crompton Parkin- 
son Electric Vehicles, Ltd. The object of this 
association is to continue and expand the business 
of manufacturing and selling electric vehicles and 
electric industrial trucks formerly carried on. by 
Crompton Parkinson, Ltd., through its associated 
companies, A. E. Morrison and Sons, Ltd., and 
Electricars, Ltd., which will be merged in Austin- 
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Crompton Parkinson Electric Vehicles, Ltd. 
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of 50 deg., but by 3.30 p.m. she had regained her 
upright position. In order to save the ship she 
was flooded so as to remain on an even keel, 
The hole has since been sealed and the: ship 


Industrialists’ Reports on German 
Industry 


On Monday, December 9th, Sir Stafford 
Cripps, President of the Board of Trade, 
officially opened an exhibition of German trade 
information exhibits, arranged by the Board of 
Trade in the cinema of Imperial Chemical 
Industries House, Millbank, London, 8.W.1. 
The exhibition will be open until Decem- 
ber 19th, and admission will be by trade 
card. In his speech Sir Stafford briefly out- 
lined the steps which had been taken since the 
end of the war for making available the best 
and latest information concerning the scientific 
and technical development which took place 
in Germany during the war. Over 10,000 
investigators had visited Germany in 3000 
different teams, and more than 10,000 factories 
and business places had been visited. Some 
70,000.documents and patent specifications, &c., 
had been collected, German scientists and 
specialists were interviewed, while a few highly 
qualified German specialists were now working 
in this country. Up to the present 1400 reports 
concerning the whole range of German industrial 
production had been published by the Stationery 
Office for the Information Section of the British 
Intelligence Objectives Sub-Committee, of 
37, Bryanston Square, London, W.1, to 
which section all inquiries regarding technical 
processes, drawings, .&c., should be sent. 
There had been the closest collaboration 
between British and American teams of investi- 
gators, and joint British-American teams had 
contributed 540 reports, British teams 572 and 
American teams 278. Facilities were provided 
for translating, abstracting and supplying 
copies of documents to interested parties. In 
the course of his speech Sir Stafford emphasised 
the need for our manufacturers and producers 
to make the fullest and speediest use of this 
new knowledge. He particularly appealed to 
the smaller firms who had not their own research 
department to allow the British Intelligence 
Objectives Sub-Committee to help them to 
introduce the latest manufacturing methods 
and processes, and thus take full advantage of 
all the intensive research done in Germany 
throughout the war. Finally, he offered to the 
10,000 helpers and the staffs of the B.I.0.8. the 
grateful thanks of the Government and the 
country. 


World Engineering Conference 


»’ A MEETING, which was called to consider 


the question whether the engineering and 
technical institutions in Great Britain are 
to be represented on a proposed National 
Committee of the World Engineering Conference} 
took place at the Royal Empire Society, 
Northumberland Avenue, London, W.C.2, on 
Friday, November 29th. Mr. W. R. Howard 
was in the chair and Monsieur E. P. Meunieur, 
Délégué Général of the World Engineering 
Conference, attended. Some thirty persons were 
present,includingrepresentatives ofeleven British 
institutions, the Association of Polish Engi- 
neers (Great Britain) and U.N.I.T.E.C. But the 
major engineering institutions were, we noted, 
not represented. The chairman briefly reviewed 
the purpose of the meeting and outlined the 
formation of the World Engineering Conference 
at the International Technical Congress, which 
took place in Paris in September last. A letter 
was then read from the chairman of the Foreign 
Relations Committee of the Joint Engineering 
Council of the American Engineering Societies 
outlining the steps which were being taken by 
that body to establish a National Committee. 
It was reported that other nations were forming 
similar committees. Considerable discussion 
then took place on the objects of the World 
Engineering Conference, and resolutions were 
then put and unanimously carried approving 
of the objects of the Conference and expressing 
the view that the representatives present con- 


sidered it advisable that British institutions, 
societies and associations should broadly parti- 
cipate in, and co-operate with, the World Engi- 
neering Conference. With a view to formally 
constituting a British National Committee, a 
further meeting was called by resolution for 
January 17th, at 2.30 p.m., and the Provisional 
Committee, augmented by further members, 
was instructed to continue to act in liaison with 
the World Engineering Conference. Lord 
Sempill agreed to be nominated to serve on the 
Provisional British Committee and was unani- 
mously elected. Copies of the resolutions to be 
considered at the January meeting were tabled 
and copies given to the representatives of 
institutions and societies present for presenta- 
tion with their reports to their Councils. In 
closing the meeting, Mr. W. R. Howard,. the 
chairman, expressed the hope that at the 
January meeting representatives attending 
would be prepared to join the British National 
Committee, to replace the present Provisional 
Committee. 


New Ministry of Supply Appointments 


Ir is announced by the Ministry of Supply 
that Sir Ben Lockspeiser has been appointed 
to the post of Chief Scientist to the Ministry. 
This new post, it is stated, is created to 
continue the co-ordination of the research 
and development programmes for defence and 
air, which has followed the combining of the 
Ministries of Aircraft Production and Supply 
earlier in the year. We understand that Sir 
Ben Lockspeiser will be responsible for co- 
ordinating research work on the Ministry’s 
military and aeronautical programmes. He 
will also supervise the welfare and general 
interests of the scientific staff. In carrying out 
these duties Sir Ben will have the assistance of 
the Scientific Co-ordinating Board, of which, 
for the present, Professor Sir John Lennard 
Jones will continue to act as Chairman. Sir 
Ben has held prominent scientific positions 
both in the Air Ministry and the Ministry’ of 
Aircraft Production and the Ministry of Supply, 
in which he is Director-General of Scientific 
Research (Air). Before the war, we may recall, 
he was the head of the air defence department 
at the Royal Aircraft Establishment at Farn- 
borough. He is a member of the Institution of 
Mechanical Engineers, a fellow and member of 
Council of the Royal Aeronautical Society and 
executive officer of the Aeronautical Research 
Council. It is also announeed by the Ministry 
of Supply that four additional appointments 
have been made, all at principal director level, 
which in future are to be incorporated in its 
higher organisation for research and develop- 
ment. These appointments are as follows :— 
Scientific Research (Air), Mr. H M. Garner; 
Technical Development (Defence), Mr. T. R. B. 
Sanders; Scientific Research (Defence), Dr. E. 
T. Paris; and Technical Development (Air), 
Mr. 8. Scott-Hall. 


Salving the “ Liberte” 


THERE seems every reason to believe that 
providing there are no more heavy gales, the 
“* Liberté,” formerly the North German liner 
‘“* Europa ”’ will be saved from total loss. She 
foundered on Sunday, December 7th, in a very 
heavy gale, which tore her from her berth at 
the mole in Le Havre, where she was being 
fitted out for Atlantic service. Had all gone 
well, it was expected that the work on the ship 
would have been completed in time for the liner 
to sail for New York in April or May. She’ was 
not only moored to the mole by steel cables, 
but was also anchored and attached to a 
number of buoys. All her connections were 
snapped in 15 sec. by a tidal wave, and she was 
swept across the harbour in 3 min., and collided 
with the sunken wreck of the “ Paris.’’ A hole, 


some 20ft in length, was ripped in her hull, 
level with the engine-room. She settled down 





ona mud bank. At noon she was at an angle 


will be pumped out. But her completion must 
be delayed for some months. The engines will 
not, it is hoped, require extensive repairs. 
A problem which is presented to the French 
authorities is the finding of a dock in which 
the liner can be refitted. Commandant Thoreux, 
late Captain of the ‘‘ Normandie,” and now 
director of the Companie Générale Trans- 
atlantique at Le Havre, is in charge of the ship. 


The L.N.E.R. Development Plan 


A BOOKLET just published by the London 
and North-Eastern Railway Company gives 
details of the company’s development plan, 
which is now being carried out, or will be 
implemented as soon as finance, materials and 
labour become available. The projects involve 
an expenditure of some £50 millions, and eight 
diagrammatic maps in the booklet indicate how 
this sum is to be apportioned over the L.N.E.R. 
system. It is shown that alterations and 
improvements to King’s Cross Station will cost 
over £1} million, and the quadrupling of the 
main line between Hadley Wood and Potter’s 
Bar, together with station reconstruction at 
these places, will absorb another £1 million. 
The remodelling of Tottenham, Northumber- 
land Park, Broxbourne, Bishop’s Stortford, 
Cambridge and Norwich (Thorpe) stations will 
cost nearly £1? millions. Other stations 
scheduled for rebuilding or modernisation 
include those at Peterborough, Grimsby, Leeds, 
York, Scarborough, Middlesbrough, Sunder- 
land, Newcastle and Glasgow. At some thirty- 
five other places the freight-handling facilities 
are to be improved. When three-colour light 
signalling schemes have been completed, this 
form of signalling will be in operation for nearly 
three-quarters of the way from London to 
Edinburgh. It is stated that the projects 
outlined in the publication do not include the 
cost of electrification work now in progress nor 
of the 1000 locomotives, 5500 carriages and 
70,000 wagons now under construction or to 
be built under the company’s five-year plan. 


The Lowca Colliery Explosion 


It is with the deepest regret that we have to 
record a serious explosion at Lowea Colliery, 
Whitehaven, one of the pits belonging to the 
United Steel Companies, Ltd., in Cumberland, 
It took place at 8.30 am. on Monday 
morning, December 9th. The explosion occurred 
33 miles out to sea, at a depth of 750ft. 
The cause, which is not yet known, is said to be 
probably the ignition of fire damp in No. 2 
East district of the main band seam. When the 
explosion took place, some 200 men were work- 
ing in the pit, 39 of them being at the seat of 
the explosion. Of these men, 23 escaped without 
injury, and one injured. On Monday the 
bodies of six of the remaining 15 trapped men 
were found, and as we go to press all but one 
of the bodies have been recovered by rescue 
parties under the leadership of Mr. T. J. 
Hughes, general manager of the United Steel 
Companies’ collieries in Cumberland, and Mr. 
F. Graham, the Lowca Colliery manager. The 
rescue parties had to tunnel through about 
200 tons of fallen coal and rock under difficult 
conditions through gas-infected areas. Parties 
under Mr. Jack Chariton, the Superintendent 
of the Mines Rescue Station at Brigham, also took 
part in the rescue work, and organised parties 
of workers came from other Cumberland pits. 
The explosion took place in one of the more 
valuable coal seams in Cumberland, which 
during the war was equipped with the latest 
mechanical aids for coal production. Many 
galleries were wrecked, the pumps were put out 
of action, and the ventilation equipment and 





shaft-signalling gear were destroyed. 
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Present-Day Locomotive Working in 


Great Britain* 


By 0. S. NOCK, BSc. 
“ CORONATION ” 


‘ No. II—THE L.MS.R. 


rs development of express passenger 
locomotive power on the L.M.S.R. is 
related more closely, perhaps, than on any 
other British railway to the increasing 
severity of daily service requirements. For 
example, the introduction of the “ Royal 
Scot ” class 4—6-0s, in 1927, coincided with 
the lengthening of through engine workings 
from 200 to 300 miles ; six years later came 
the first Stanier ‘‘ Pacifics,’”’ in connection 
with which one of the chief operating require- 
ments was to make regular through workings 
over the 401 miles between Euston and 
Glasgow. The ‘Coronation ”’ class of 1937 
embodied the fruits of experience gained with 
the “Princess Royals,” but while the first 





CLASS PACIFICS—Part I 


severe inclines en route, such as the average 
speed of 36-8 m.p.h. from Beattock to 
Summit, on a gradient averaging | in 80 for 


Coal, excluding shed duties— 
| ne er Rae | C5 
lb per d.b.h.p.-hour we 3-12 
lb per square foot of grate area itl r hour, 
actual running time ... .. 75-7 
Water, excluding shed duties— 


Gallons per mile (continuous blow-down 
in operation throughout test) ... ... 53:1 


Ib per d.b.h.p.-hour . ee 24-15 
Evaporation, lb of water per tb of coal 7:74 


10 miles, and the average speed of 46-8 
m.p.h. from the start at Carlisle to the 915ft 


Euston to Glasgow, which I joined at Crewe ; 
the engine was one of the very latest of the 
class, non-streamlined, with double blast 
pipe and chimney—“ No. 6251, 
Nottingham.”’ At Crewe the London men 
were relieved by Driver Vassie and Fireman 
Knox, of Polmadie shed, Glasgow, with 
whom I had already had an enjoyable con- 
versation while awaiting the arrival of the 
train. 

The load was a normal one of fifteen bogie 
coaches, 462 tons tare, and 500 tons with 
passengers and luggage. The afternoon was 
dry and cold, with a fresh north-east wind 
which, coming from the smoke-laden districts 
of South-East Lancashire, was spreading a 
haze over the countryside. Even in the best 
of circumstances the line between Crewe and 
Preston is hardly suited to sustained fast 
running ; caution must be observed at a 
number of points, while on this particular 
journey we suffered three signal checks and a 
slack for relaying, in addition to the regular 
slacks. So far as actual running was con- 
cerned, there was therefore little to record, 
but this relatively quiet opening gave me a 





altitude of Shap Summit, only 31-4 miles 


250 Lb. per Sq. fa. 





good opportunity to observe the general 
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Weights in T-¢C 
Working Order 21-10 
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Boiler . Barrel 20ft 3yin. Dia. outs. 
5ft 8§in increasing to 6ft 5}in 
Outside firebox 8ft 6in by 7ft 


6fin to 7ft Ofin 


Firebox 


Tubes: 
Superheater elements 


Large tubes 
Small tubes ... 


40 Do lin dia: outs. by 11 
8.W.G 


40-5tin dia. outs. by 78.W.G., 
19ft 3in between tubeplates 

129-2%in dia. outs. by 11 
S.W.G., 19ft 3in between 
tubeplates 


Fic. 1—L.M.S.R. 


five of the new locomotives were built 
expressly for working the special ‘‘ Corona- 
tion Scot ’’ service the design envisaged the 
eventual use of the type as the standard 
motive power for heavy passenger working 
between London, Carlisle, Glasgow and Perth. 
In the two years and three months between 
the appearance of the pioneer engine, 
No. 6220, “‘ Coronation,’ and the outbreak 
of war many notable feats of weight haulage 
and speed were achieved by these locomotives, 
including a maximum speed of 114 m.p.h. 
on a test run before the inauguration of the 
“ Coronation Scot’ service. The perform- 
ance characteristics of the class in maximum 
loading conditions were shown to be excellent 
by the dynamometer car trials conducted 
with engine No. 6234, ‘‘ Duchess of Aber- 
corn,” in February, 1939, between Crewe and 
Glasgow. With a test load of 604 tons at 
an average speed of 55-2 m.p.h. on the 
round trip of 487-2-miles, the consumption 
of coal and water was as tabulated above. 
From the operating point of view items of 
immediate practical interest were the alto- 
gether exceptional ascents made of certain 





* The first article entitled ‘““The L.N.E.R. 2-6-2 
‘Green Arrow ’ Class,” appeared October 11th, 1946. 





_ 62’- v= 1” T Total (Wheelbase 
~ 73%= 10%4" Over Buffers _ 


T-¢€ T- 
22-9 16216 





Heating surface : 
Tubes oe 
Firebox ... 

Total ... 
Superheater 


2577 square feet 
230 square feet 
2807 square feet 


830 square feet 


Grate area ... 50 square feet 


Tractive effort at 85 


per cent b.p. 40,000 Ib 


Adhesion factor 3-73 


distant. Certain of the notable feats of 
power output recorded in this test will ‘be 
mentioned later in comparison with work 
done recently by locomotives of the same 
class. Engine “No. 6234” differed from 
the original “‘ Coronation ” class of 1937, not 
only in the absence of streamlining, but in the 
important respect of having a double blast 
pipe and chimney. This latter has since been 
adopted as standard in all recent additions 
to the class, and has proved very effective 
in general service. The principal dimensions 
are shown in Fig. 1 and in the table 
therewith. 

The 400-mile through workings have been 
continued throughout the war years, and a 
high standard of day-to-day performance has 
been maintained, particularly on the section 
between Crewe and Carlisle. By the courtesy 
of Mr. H. G. Ivatt, chief mechanical engineer 
of the L.M.S.R., I have been privileged to 
make some footplate journeys, and these, 
together with further observations taken 
while travelling as a passenger, have combined. 
to give a very favourable impression of the 
working of the “ Pacific’ engines during a 
difficult period. The first run to be described 
in detail was on the 10 a.m. express from 





95 tons 10 cwt 
28 tons 10 cwt 


... 124 tons 
. 106 tons 5 ewt 
56 tons 7 cwt 
«-» 161 tons 12 ewt 


Engine (light) 

Tender (light) 
Total 

Engine (loaded) ... 

Tender (loaded) 
Total 


Radius of minimum curve 6 chains (or 4} chains 
dead slow) 


Brake per cent engine and tender 51 


** CORONATION CLASS** PACIFIC LOCOMOTIVE 


working of the engine, to commend her fine 
riding and to note the comparative ease of 
the fireman’s work. This class has a grate 
area of 50 square feet, but Knox, in putting 
on ten or fifteen shovelfuls at one firing, 
never found any need to shoot the coal well 
forward; he kept the back corners well 
filled and otherwise placed his charges just 
under the door. With reasonably good coal 
the steaming was excellent and pressure was 
constantly maintained between 225 lb and 
240 lb per square inch. 

On account of the various checks, we took 
73 min to cover the 51 miles from Crewe to 
Preston, instead of the 67 min scheduled, but 
the four out-of-course slacks cost between 
them fully 11 min in running, so that already 
5 min stood to the credit of the engine and 
crew. Passing through Preston at the usual 
slow speed, we then got away in good style 
on the rising gradients towards Barton. 
With the regulator about three-fifths open, 
Vassie used 35 per cent cut-off up the short 
1 in 101 gradient through Preston yard, and 
then linking up little by little he was down 
to 18 per cent by the time we passed Oxheys 
signal box, 1-3 miles out. From a point 
about 3 miles north of Preston the gradients 
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are very slight for a distance of 17 miles. 
Much of this length is dead level, and the 
inclinations, up or down, are mostly at such 
nominal gradients as 1 in 1116 and 1 in 1042. 
Once into speed, we maintained a general 


ninety shovelfuls of coal were put on, 
roughly 80 1b per train mile, but the actual 
eombustion rate was very moderate, equal- 
ling approximately 60 1b per square foot of 
grate area per hour. The water consump- 
tion, as indicated by 
the gauge on the 





TEN Foe Nag en 


tender, was roughly 
55 gallons per mile, 





ba 
Ss 


Speed M.P.H. 


% 
Ss 


though the actual 
evaporation would be 
higher than thus indi- 
cated, due to the feed 
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level road through the gorge itself, we 
attacked the 1 in 75 gradient of Shap in a 
shower of rain. There was no slipping, how- 
ever, and with cut-off finally advanced to 37 
per cent we breasted the summit at 19} m.p.h. 

Although on this climb cut-offs of 32 and 
37 per cent were used in conjunction with a 
wide open regulator, their use was confined 
to periods when the speed was quite low, 
and generally it can be said that this steady, 
economical performance represented an effort 
far below the maximum capacity of the loco- 








motive. For comparison I have details of a 
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FIG. 2—DIAGRAM OF WORKING: CARNFORTH 


average of 57 to 58 m.p.h., with cut-off 
remaining at 18 per cent and the regulator 
no more than two-fifths open for quite half 
the distance. On this stretch Knox fired 
only five times, and taking an average of 
about 121b to the shovelful, the coal rate 
was of the order of 40 lb per train mile. By 
this time the smoky haze had cleared. The 
wind was freshening somewhat, but coming 
now from the moorlands and high ridges of 
the northern Pennines, the air was just like 
wine. The sinking sun was burning furiously 
across the cab, and as we approached the fell 
country the colours on the mountain sides, in 
the dales, and on the great billowing clouds 
were magnificent. The limestone scars near 
Carnforth gleamed white like snow against 
the darkening eastern sky. 

The ascent to Shap naturally provided the 
main interest of the English part of the 
journey. The climb begins at a mile on the 
north side of Carnforth, at little more than 
sea level ; 30} miles farther on the line has 
attained an altitude of 915ft at Shap Summit. 
At the time of my journey the booked time 
from Carnforth to Summit was 49 min, and 
details of the engine working show that 
even with a load of 500 tons this booking 
could be observed with relatively easy steam- 
ing. Full details of the ascent are given in 
the diagram, Fig. 2, the total time of which 
was 47¢ min. There was no attempt to rush 
either the Grayrigg or the Shap incline ; 
both were commenced at almost exactly 
60 m.p.h., and cut-off was increased gradually 
as the speed fell. The sand gun was used for 
the first time as we passed Oxenholme, and 
again near Scout Green box, on the Shap 
incline. That inestimable boon, the coal 


pusher, was put into operation on the upper 
part of the Grayrigg bank, and again when 
nearing Shap Summit. 





In ascending the Grayrigg bank a total of 
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TO SHAP SUMMIT 


from the exhaust steam injector. As we 
forged our way up Grayrigg bank, to the 
music of “No. 6251’s” deep purposeful 
exhaust, the changing panorama over the 
Lakeland hills on this beautiful after- 
noon was sublime; and after we had 
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FIG. 3—DIAGRAM OF WORKING: MILNTHORPE TO GRAYRIGG 


remarkable ascent of the Grayrigg bank made 
in 1944 on the immediately following Perth 
express with the streamlined engine “ No. 
6244, King George VI.” On this occasion 
the recorder was not on the footplate, but 
from the quarter-mile posts a continuous 
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Fic. 4—D.B.H.P.—SPEED CURVES FOR ‘‘ CORONATION’’ LOCOMOTIVES 


topped the summit and were bearing down 
upon the moorland junction of Low Gill, 
great clouds were piling up and casting a 
greenish-grey sheen on the fells flanking the 
entrance to the gorge of the Lune. After a 
welcome spell on 15 per cent cut-off on the 


record was made of the speed, and this was 


subsequently plotted in Fig. 3. Once again 
the ascent was begun at 60 m.p.h., but then 
the train was brought to a dead stand by 


adverse signals at Oxenholme South box. 
From the restart this train load of 475 tons 
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was accelerated to only a shade under 
60 m.p.h. on the Grayrigg bank, an effort 
requiring an output at the draw bar rising 
from 2000 h.p. at 45 m.p.h. to 2500 h.p. at 
59m.p.h. When this latter figure is corrected 
for gradient, the equivalent d.h.p. works out 
at 2930. 

Some haulage feats of the “ Coronation ”’ 
class “‘ Pacifics *’ under both pre-war and 
wartime conditions are plotted graphically 
in Fig. 4. Curve “A” embodies eight perform- 
ances at speeds varying between 45 and 94 
m.p.h.,each of which yielded a figure of d.b.h.p. 
lying exactly on, or very close to, the curve. 
In each case the d.b.h.p. is corrected for 
gradient. Curve “B” relates to one par- 
ticular stage of the dynamometer car trials 
with engine “‘ No. 6234 ” in 1939, in making 
an outstanding start southbound from Carlisle. 


The 1944 performance of engine “No. 6244,”’ | 8 


curve “C,” corresponds very closely to this 
latter feat up to about 50°m.p.h., but exceeds 
that of “ No. 6234” in the higher range of 
speed. The work of “ No. 6234,” according 
to the reports of the trials, was accomplished 
on 35 per cent cut-off, whereas it would seem 
that ‘No. 6244” was opened out beyond 
this figure for the final stage of the Grayrigg 
bank. This suggestion is prompted by the 
shape of the graph in Fig. 3, showing the 
acceleration to be continued fractionally, 
even after the gradient had steepened from 
1 in 131 to 1 in 106. A fourth curve “D” in 
Fig. 4 relates to a recent performance of 
engine “‘ No. 6224,” to which reference will 
be made later in this article. Two readings 
taken on the Grayrigg bank with engine 
“No 6251” on the footplate journey just 
described gave results of 1160 d.b.h.p. at 26 
m.p.h. on 32 per cent cut-off, and 1190 d.b.h.p. 
at 31 m.p.b. on 27 per cent. These show that 
the locomotive was working a long way inside 
full capacity. 

The sensitiveness of the modern locomo- 
tive to small changes in cut-off is sometimes 
remarked upon. Certainly the ascents of 
the Grayrigg bank by the L.MLS. “ Pacific ” 
engines “‘ No. 6244” and “ No. 6251,” pro- 
vide a striking case in point. At the 20th 
mile post from Lancaster (just north of 
Oxenholme), both trains were running at 
about 35 m.p.h. “No. 6251” was working 
on 27 per cent cut-off, and this was not 
sufficient to maintain the speed, the decelera- 
tion continuing slightly. With “ No. 6244,” 
on the other hand, the indications are that 
she was being worked at about 35 per cent, 
and this not merely maintained speed, but 
provided a draw-bar pull sufficient to yield 
the astonishing uphill acceleration shown in 
Fig. 3. 

On my footplate journey with “ No. 6251,” 
we ran very easily down from Shap Summit 
to Carlisle. We were coasting for 20 out of 
the 31-4 miles, and travelling thus speed 
reached a maximum of 66 to 67 m.p.h. at 
various points. The fire was not touched 
throughout this descent, and it was only as 
we approached Carlisle Station that Knox 
put on eighteen shovefuls, in readiness for 
the collar work north of the Border. We 
were delayed somewhat by adverse signals 
in approaching Carlisle, but, despite this and 
@ permanent way slack experienced at 
Lancaster, we maintained exactly the booked 
time of 116 min over the 90 miles from Preston 
to Carlisle. Over this stretch our coal con- 
sumption was approximately 40 lb per train- 
mile, and the excellent figure of 0-08 lb per 
train ton-mile. The firing rate between 
Preston and Shap Summit averaged approxi- 
mately 52 lb per square foot of grate area per 
hour, and taken over the entire distance to 
Carlisle only 38 lb—in some contrast to the 


grate area per hour in the severe trials on 
*“ No. 6234 ” in 1939. 

North of Carlisle weather conditions grew 
distinctly misty after darkness came on, and 
on the fine road out to Beattock the running 
was more cautious than it might have been 
on a clear evening. We had a good spell 
north of Lockerbie, with 70 m.p.h. sustained 
on the slight descent at 1 in 528. Here the 
engine was working on 18 per cent cut-off, 
with the regulator about two-fifths open, but 
as it was not possible on this trip to replenish 
the tank at Floriston troughs, we had to make 
a special stop at Beattock. Under the circum- 
stances it was advisable to take the bank 
engine on the Beattock incline. With this 
rear-end assistance, the 10 miles from the 
start to the Summit box occupied 224 min, 
with speed rising to 27 m.p.h. on the 1 in 75 
adient. “‘ No. 6251” was working with 
regulator full open and cutting off at 30 per 
cent, and from this it can be inferred from 
the graphs in Fig. 4 that the d.b.h.p. (corrected 
for gradient) would be about 1050. On this 
assumption, the “‘ Pacific’ was lifting 320 
tons out of the total 500 tons of train, leaving 
no less than 180 tons to the little Caledonian 
0-4-4 tank in rear. Even from my view- 
point at the front end of the train, one-fifth 
of a mile ahead of her, the bank engine was a 
rare spectacle. With a solid column of sparks 
and cinders shooting some 30ft straight up 
into the air, one might have thought a 
** golden rain ”’ firework was bringing up the 





rear. These McIntosh 0-4—4 tanks certainly 
provide assistance in no half-hearted style, 
and I recall a previous occasion when one of 
them assisted a Midland compound to such 
good purpose that a trainload of 480 tons 
was li from a standing start at Beattock 
to the Summit in 234 min. 

In mist and rain the descent of the Clyde 
valley was taken very quietly. The 17-2 
miles from Beattock Summit to the stop at 
Symington took 19} min, and the remaining 
35:4 miles to Glasgow Central occupied 
51 min, inclusive of severe signal checks at 
Motherwell, Rutherglen and Eglinton Street. 
The engine was being worked throughout on 
the easiest of steam, though the nature of 
the road, with numerous junctions and lead- 
ing through a colliery district, is hardly 
suitable for fast running in any circum- 
stances. So far as the engine was concerned, 
the development of any appreciable power 
output practically ceased on passing Beat- 
tock Summit ; but on that climb, made after 
the engine had been at work for nearly eight 
hours continuously, the general performance 
was as good as when we left Crewe. The fire 
was clean and the steaming free, and we 
mounted the bank with pressure steadily at 
235 lb to 240 lb per square inch. The firing 
rate was again just over 50 lb per square foot 
of grate area per hour, and with the coal 
pusher in action several times Knox’s work 
was not unduly hard. - 





(To be continued) 
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N Thursday afternoon, November 14th, 
the following paper was presented:— 


NEW ANNEALING PLANT FOR STEEL STRIP 
IN COILS AT THE WHITEHEAD IRON 
AND STEEL COMPANY, LTD., NEWPORT, 
MON. 

By B. Jonzs, D.Sc. (Whitehead Iron and Steel 
Company, Ltd., Newport, Mon), and I. 
JENKINS, M.Sc. (Research Laboratories, General 
Electric Company, Ltd., Wembley). 


SYNOPSIS 

An electric unit for the annealing of steel strip 
in coils in a controlled atmosphere is described. 
The plant was designed for an output of 1000 tons 
per week, and is worked in conjunction with a 
similar and older installation with an output of 
approximately 500 tons per week. The compact 
layout of the plant, which includes sixteen anneal- 
ing furnaces, recuperator and cooling pits, and 
controlled atmosphere units, is referred to. Details 
of the annealing cycle are given, and the causes 
of staining of the steel charge by unsuitable anneal- 
ing gas and rolling oils are discussed. There is 
a close control of temperature in both the furnace 
and the charge. Tests have been made on the pro- 
pérties of low carbon steel strip annealed in various 
parts of the annealing container, and an Appendix 
is given on the effect of annealing temperature on 
the properties of heavily cold-reduced mild steel 
strip. It is shown that there is a range of anneal- 
ing temperatures above 600 deg. Cent., in which 
the work-hardening effects are effectively removed, 
good properties are obtained, and a suitable grain- 
size can be imparted to the steel. 


DISCUSSION 


Mr. D. A. Oliver said the developments 
described in this paper had taken 10 years, 
and they had been done in progressive 
stages, obviously with a very keen eye on 
the economics and with the very high ideal 
that in the bulk handling of material the 
final product should be as good as the small 
laboratory sample. This plant could be 
regarded with national pride, and if it had 
come from Germany or America a few years 
ago we should have heard a great deal 





average rate of 75-7 lb per square foot of 
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ever, it had occurred on the home ground 
and should be recognised as such. 

He asked the authors if he were right in 
saying that the recuperator system effected 
@ saving of approximately 20 per cent in 
electrical energy, which was a very excellent 
saving from waste heat recovery. The 
recuperator pit was dismissed as being 
brick lined but were special insulating 
bricks used ? In 1943 he saw some interest- 
ing insulating material in the United States, 
which was really exploded mica and that 
might interest the authors if they were 
considering the problem in a_ thorough- 
going way. He believed the mica stood up 
very well to high temperature working, 
and had a very low thermal diffusivity 
and excellent properties. 

Mr. V. Cutts (General Electric Company, 
Ltd.) said the forerunner of this process 
was the Grunewald process, the main object 
of which was to get the right annealing with- 
out the introduction of an artificial gas 
atmosphere. This process depended very 
largely on the atmosphere within the plant, 
which was obtained in the main by the 
evaporation of the lubricant on the strip. 
The results depended on the amount of 
oil used on the strip and, in some cases, 
on the length of time during which the 
rolled strip was allowed to stand about 
the shops before going to the annealing 
furnace. Therefore, it was considered de- 
sirable to develop a process by which the 
volatilised lubricating oil was got rid of 
as early as possible and to obtain an atmos- 
phere of known composition which it was 
known would give the results required. 
However, the Grunewald process was the 
starting point. The pots used in a process 
of this kind were regarded as oxygen exclud- 
ing envelopes. They were made as light 
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of metal heated. up and so improve the 
thermal efficiency of the plant. This had 
demanded a good deal of work on heat- 
resisting alloys, because the object in view 
could not be attained without some effeo- 
tive means of supporting the weight of the 
charge independently of the pot envelope. 
As to the saving in fuel by the use of the 
recuperator, he had always assumed, from 
experience, that it averaged 15 per cent 
and not the 20 per cent mentioned by Mr. 
Oliver. The current consumption was given 
as 180 to 200 units per ton. There were a 
score of these plants working on cold rolled 
steel strip, and whilst he did not quarrel 
with the figure for one moment, he could 
call to mind some installations in which 
the figure was as low as 160 units per ton. 

Mr. E. Hoare (Tin Research Institute) 
said it was the comparatively slow rate 
of heating started in the recuperator and 
repeated in the furnace that enabled the 
lubricant on the strip to be washed out while 
the gas was flowing through the furnace. 
That was extremely important from the 
point of view of surface finish of the strip 
after annealing. As regards the lubricants 
used, had the authors done any work on 
palm oil or palm oil emulsions, which were 
largely used as lubricants, particularly in 
the case of cold strip for tinning ! 

Mr. Jones and Mr. Jenkins briefly replied 
to some of the points raised in the dis- 
cussion. 

The session concluded with a discussion 
on “The Protection of Iron and Steel Against 
Marine Corrosion and Fouling,” based on 
the following three papers :— 


THE FORMULATION OF ANTI-CORROSIVE 


COMPOSITIONS FOR SHIPS’ BOTTOMS 
AND ER-WATER SERVICE ON STEEL 
—PART I. 


By F. Fancurtt, F.R.I.C., A.M.I.Chem.E. (Derby), 
and J, C. Hupson, D.Sc. (Birmingham, 
Official Investigator to the 
Committee). 

(Paper No. 18-1946 of the Corrosion Committee, 
submitted by the Marine Corrosion Sub- 
Committee.) 


Corrosion 


Synopsis 


A second series of raft tests by the Marine 
Corrosion Sub-Committee on anti-corrosive paints 
for underwater use on ships’ bottoms has confirmed 
the earlier results and enlarged them considerably. 
One hundred and twenty-seven new formulated 
anti-corrosive paints were made for the purpose 
and comprised various combinations of 8 different 
media with mixtures of 13 different pigments. 
On the basis of the results, paint No. 173, pig- 
mented with a mixture of 2 parts of basic lead 
sulphate and 1 part each of white lead, Burntis- 
land red, and barytes, and bound in a modified 

henol-formaldehyde-litho-oil medium, is suggested 
for general use at this stage. Several other paints 
gave an even better performance in the raft tests 
than paint No. 173 and merit further investigation. 
Paints in a chlorinated-rubber medium were out- 


standing, but certain technical difficulties need to | 98° 


be overcome before these can be" used effectively 
on @ practical scale. 





REPORT ON ANTI-FOULING RESEARCH, 


1942-44. 
By the Marre Corrosion Svus-ComMirrze. 


(Paper No. 20-1946 of the Corrosion Committee, 
submitted by the Marine Corrosion Sub- 
Committee.) 

Synopsis 
The technique of exposure tests on anti-fouling 
compositions is described. Patch tests of a mini- 
mum area (12 < 8in) ona larger panel are employed 
for comparative work. The test patches are 
arranged at random to eliminate systematic errors. 

‘* Seasoned ” panels painted with the best possible 

protective system are used. The assessment of 

fouling on the panels is.carried out by examination 
in @ sea-water tank, emphasis being laid on the 
kinds of organism present rather than on the 
quantity. Suitable dates for commencing tests 
are in spring for short-period tests and in autumn 
for long-period tests. The sequence of settlement 
of fouling organisms is not a casual chain but is 


the settling stages of each organism. Sequences 
may, however, develop. on a toxic surface owi 
to gradual decrease in toxicity. Emphasis is laid 
on the importance of qualitative fouling assess- 
ments which determine the time of breakdown of 
the anti-fouling protection ; quantitative measures, 
though valuable for some purposes, are used more 
as indicators of external factors in the environ- 
ment, 

The seasonal settlement of fouling forms at 
Millport is described briefly, and is compared with 
conditions elsewhere in the British Isles. The 
susceptibility of fouling organisms to poisons varies 
considerably and can be employed to determine 
grades of anti-fouling efficacy. The part played by 
bacterial slime in fouling is discussed at some 
length. It is not a necessary precursor of fouling, 
but is highly resistant and readily developed on 
rosin-containing coatings. It therefore tends to 
develop early and may influence subsequent settle- 
ments to a limited extent. This slime does not 
serve as a cumulative store of poison over a toxic 
paint. 

The principal features of diatom, seaweed, and 
animal fouling organisms are described, particular 
attention being paid to such factors as season of 
occurrence, mode of settlement and attachment, 
and relative susceptibility to poisons. 

A brief analysis of the factors concerned in the 
fouling on ships’ bottoms is accompanied by a 
summary of the results of a preliminary study of 
samples from 30 voyages to tropical waters. The 
mode of action of anti-fouling coatings is demon- 
strated by an experiment giving a toxic border 
around a patch of anti-fouling composition. The 
toxicity appears to be produced by a thin layer of 
poisonous sea water immediately over the paint 
surface. The loss of poison from the paint into 
this toxic layer is correlated with chemical analysis 
of the copper and mercury content of sea water 
in which painted panels are immersed; this pro- 
cess is known as the leaching test. Under the 
experimental conditions prescribed, a rate of loss 
of copper of 10 yg. per square centimetre per day 
in the laboratory test is an adequate indicator 
of successful anti-fouling properties. In the 
presence of mercury this rate of loss of copper 
may be lower. 
The leaching technique is described and suitable 
methods for the estimation of copper and mercury 
in the leachate are presented. Preliminary studies 
of the effect on the laboratory leaching rate of 
varying the paint constituents are given. The 
most important factor is the resin component. 
In a rosin-linseed oil varnish, replacement of the 
rosin by ester gum, acid or neutral synthetic resins, 
waxes, lanolin, bitumen or (by decreasing the rosin 
content) drying oil, all produce a fall in the copper 
leaching rate, which in a rosin-oil varnish is approxi- 
mately proportional to the copper content of the 
paint film. Mercuric oxide also lowers the cop 
leaching rate from a cuprous oxide paint. C) 
practical significance of this leaching test is at 
present limited to the prediction of success or 
failure of the anti-fouling properties of a formu- 
lation. It has only a very limited value in estimat- 
ing the effective anti-fouling life, since the leaching 
slides are stored in laboratory tanks and lose poison 
less rapidly than in the sea. Methods of overcom- 
ing this difficulty are being explored and the exist- 
ing technique is a useful laboratory tool in working 
out practical paint formulations. 

Experiments on the use of organic poisons in 
anti-fouling compositions are described. Certain 
organic arsenicals, a number of organic sulphur 
compounds, and organomercurial derivatives offer 
possibilities of development, but a large number 
of highly toxic compounds fail as anti-fouling 
mts. This failure is very largely correlated with 
high solubility in the non-polar solvents. 

A description of a promising development in 
an aqueous cementiferous composition using organic 
poisons as anti-fouling agents is given. Compo- 
sitions of this type open up the possibility of apply- 
ing a single-coat system, firmly adherent to wet, 
rusty, or mill scale covered steel, which is adequate 
for anti-corrosive and anti-fouling purposes, and 
which may be dried out after long periods of im- 
mersion without any deleterious effect. 





INTERIM DESCRIPTIVE STATEMENT ON 
THE LEACHING-RATE TEST FOR SHIPS’ 
ANTI-FOULING COMPOSITIONS. 

By the Jomvt TecunicaL PANEL ON THE LEACHING- 
RaTE Test of the Marrtve Corrosion Svus- 
CoMMITTEE. 

(Paper No. 19-1946 of the Corrosion Committee, 
submitted by the Panel on the Leaching- 
rate Test, through the Marine Corrosion Sub- 


Committee.) 
SyNoOPsIs 
This preliminary statement on the leaching-rate 
test for anti-fouling paints has been pre: in 


trade and is the result of work by investigators 
attached to the Marine Corrosion Sub-Committee 
of the Iron and Steel Institute and the British 
Iron and Steel Research Association, and by their 
collaborators on the Admiralty Corrosion Committee. 

The test is designed to assess the value of anti- 
fouling compositions by measuring the rate of loss 
of toxic ingredients from the paint surface during 
immersion in sea water. Originally developed in 
the U.S.A. for application to anti-fouling com- 
positions containing cuprous oxide as the only 
toxic ingredient, the test is being adapted for use 
on formulations containing more than one toxic 
constituent and in particular on those with copper 
and mercury, to which type most of the British 
proprietary compositions belong. 

In conducting the test, small glass panels coated 
with the anti-fouling compositions under test 
are stored in sea water and transferred periodically 
into the leaching apparatus, where they are sub- 
jected to agitation (by bubbling) in a definite 
amount of sea water for a standard ‘ime; the 
toxic substances leached into the water are then 
determined. It is essential that the ratio : 

Paint area <X Test duration 
Volume of sea water used for leaching 
is kept constant. The determination by colori- 
metric methods (using a “‘ Spekker ” photo-electric 
absorptiometer) of the small amounts of copper 
and mercury leached into the sea water is described. 

In the simplest case of anti-fouling compositions 
containing cuprous oxide only, it is known that a 
steady loss of copper of about 10 microgrammes per 
square centimetre per day is effective in preventing 
fouling. This is termed the “ critical leaching rate ” 
forcopper. The critical rates for mercury, for copper 
and mercury in the same composition, and for other 
anti-fouling poisons are not yet sufficiently defined 
for statement, although it is known that the rate 
for mercury is less than half of that for copper. 

The statement emphasises that, at present, 
exact standardisation of the test has not been 
achieved, nor has its precise significance in relation 
to service behaviour been fully determined. Further 
work on points requiring elucidation is being carried 
out in several laboratories. 


DISCUSSION 


Dr. D. M. Hewitt said that it was important 
to correlate the work on anti-corrosion and 
anti-fouling compositions, because the per- 
formance of a given anti-fouling composition 
was very largely determined by the anti- 
corrosion composition beneath it. There 
was interaction between the two, both 
as regards drying and ageing. Practical 
tests from this point of view would have 
been of value, and he also asked if there 
had been any experience with priming 
compositions, particularly when used on 
new tonnage. 

Dr. J. E. O. Mayne (Cambridge), referring 
to the paper by Messrs. Fancutt and Hudson, 
said that the outstanding performance of 
the chlorinated rubber-Cereclor medium might 
have been due to the fact that it was the 
only medium tested which yielded a film 
100 per cent unsaponifiable. He drew the 
conclusion that in the formulation of paints 
for the protection of steel against sea water, 
the nature of the pigment was not as impor- 
tant as that of the vehicle, and that the 
best vehicle was simply one which had the 
maximum chemical resistance to sea water. 
Mr. Forbes (Admiralty) said that this 
was the first time that a series of leaching 
curves had ever been published, but, per- 
sonally, he found the evidence presented in 
the paper on the leaching-rate tests was 
far from convincing. At the same time, 
he did not wish it to be inferred that he 
thought a relationship between leaching 
and anti-fouling did not exist. Indeed, 
he knew that it did exist, but he thought 
that there should have been a much more 
rigorous treatment of this very fundamental 
problem. In order to arrive at the correla- 
tion, there should be some standardised 
method of carrying out the leaching-rate 
experiments. Considerable difficulty, he 





understood, was found in harmonising the 
views of the very small circle of people who 
were concerned, and this showed how impor- 
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be available in order that workers in other 
fields could compare their results. 

The laminar theory of Professor Harris 
might explain why, but for this laminar 
layer, the poisons were not washed out in 
a few weeks, and the paint made ineffective. 
But the laminar layer had not so far assumed 
the importance in the case of ships that 
it had done in aircraft. It was the object 
of the aircraft designer to produce a wing 
form in which the air flow remained laminar 
flow over as large an area as possible, and 
there was danger of turbulence under cer- 
tain conditions, but with ships they were 
dealing with very much bigger objects 
than the wings of an aircraft, and it might 
well be that a much larger obstiuction was 
necessary to cause the breakdown of the 
laminar flow, particularly towards the stern 
of the vessel. There was little doubt that 
at the bow any degree of roughness was 
harmful in that it would cause breakdown 
of the laminar layer. But there was a 
great deal more turbulence at the aft end 
of a ship and that would make it most 
likely that the poison content of the paint 
at the aft end would diminish much more 
quickly than at the bow, and that the degree 
of fouling at the aft end would be greater 
than at the bow. He believed that that 
agreed in general with observations on ships. 

The paper gave no indication as to whether 
a soluble matrix was the thing to aim at or 
whether an insoluble one was the best. 
His own personal preference was for the 
soluble type, because after a ship had been 
steaming for long periods and returned 
to harbour a fresh surface was presented 
to the attack of fouling organisms and the 
surface was in a condition to meet attack. 
With the insoluble type of matrix, however, 
it was necessary to have a very high poison 
content, so high that the particles were 
in actual physical contact if a high leaching 
rate was to be maintained. But what hap- 
pened to a paint of that character during 
the course of the voyage ? It was true that 
not a great deal was known, but it might 
be that on return to harbour, a paint of 
that type took quite a long time to recover, 
and be in the position to meet the attack 
of the fouling organisms. For this reason, 
he thought an extension of the technique 
of panel testing would be advantageous. 
The normal panel test was a static test and 
did not really represent the conditions on 
a ship at sea. To approximate such condi- 
tions, the panel should be attached to a 
whirling arm or something of that sort, 
and be subjected to 20 knots over a period 
of a fortnight and then replaced. This 
suggestion was not his own: it had been 
put forward by Professor Harris at a meeting 
of the Marine Corrosion Sub-Committee, 
in January, 1941. 

With regard to the paper by Messrs. 
Fancutt and Hudson, he said that some- 
thing of very great value had been achieved. 
The Admiralty had tried out paint No. 1, 
referred to in the paper, on a very large 
scale, and found it very satisfactory indeed. 
Shipowners need have no fear in specifying 
a paint of that type. He knew the authors 
were hoping to improve this paint, but even 
at present it could be regarded as very 
satisfactory indeed. 

Dr. Hudson, replying to the discussion, 
agreed with Dr. Mayne regarding the impor- 
tance of the saponification index of the 
medium. He was pleased to hear from 
Mr. Forbes that certain of the paints men- 
tioned in the paper were having good results 
on H.M. ships. In due course, when the 


problems of paints for aircraft were gone 
into in greater detail, it would be essential 





to pay considerable attention to paints of 
the type mentioned by Mr. Forbes. 

Professor J. E. Harris, who also replied, 
said he had done a little work on the cor- 
relation of corrosion and fouling to see 
if there was a time sequence, but found, 
so far as the experimental panels he was 
dealing with were concerned, that there 
was none. At least, there was no corre- 
lation of fouling with subsequent corrosion. 
He thought, however, there was obviously 
a correlation between corrosion and subse- 
quent fouling, but his experiments had been 
rather crude and perhaps should be repeated. 
He was grateful to Mr. Forbes for his very 
detailed contribution. Mr. Forbes was right 
in pointing out that the correlation between 
leaching and fouling presented in this paper 
was rather crude. The leaching test had, 
perhaps, two functions. One was for con- 
trolling an experimental batch, discovering 
in which direction it could be improved, 
and so on, and the other, and a much less 
reliable one, was the investigation of some 
proprietary or other experimental paint 
that was submitted from outside for a report. 
So many factors came in, such as the effect 
of other poisons, which could affect the 
leaching curve, that he felt the correlation 





expressed in the diagrams in the paper 
was surprisingly good in the circumstances. 

He was inclined to agree with Mr. Forbes 
that soluble paints were probably better 
than contact-leaching paints. A good deal 
of the chemical work which Mr. Forbes 
suggested should be done would be found 
in some later reports, which would deal 
with the effect of the separate constituents 
in the paint matrix on leaching-rate and 
protection. Generally speaking, it was not 
quite true to say that the chemical side of 
anti-fouling work had not been sufficiently 
emphasised. That side had been built 
up much more slowly than the biological 
side because it was felt that to get reliable 
results it was necessary to know very defi- 
nitely the fouling conditions at their exposure 
stations, and follow that up with the 
chemistry of the paints concerned. They 
were now in @ position to give a much more 
accurate picture of the rate of loss of many 
of the constituents—not only the poisons 
—of the paint film in sea water. That kind 
of work had been done on a large number of 
experimental formule and served as a 
very good basis for the production of further 
experimental formule in the future. 

The meeting then closed. 








Common-Sense of Engineering Radiography 


By V. E. 


HE use of X-rays and radium for the 

purpose of detecting flaws in engineering 
structures has now become widely known and 
is accepted as common practice in many 
spheres of engineering. In particular, the 
employment of X-rays as a routine inspection 
method is a sine qua non in the case of 
Grade I high pressure boiler welding. X-rays 
are also widely used in the investigation of 
ferrous and non-ferrous castings. Radium 
or radium emanation are also used for the 
examination of heavy metal structures. 

In engineering and industrial radiography 
it is common practice to make use of X-ray 
apparatus operating at kilovoltages of 250, 
400 and 1000. Such apparatus is initially 
expensive and requires special care in instal- 
lation. In many cases protective and 
operative requirements necessitate special 
rooms or even special buildings. Accurate 
processing is essential to valid radiography 
and, therefore, properly designed and 
equipped dark rooms must be provided. 
The approximate costs of the X-ray appara- 
tus mentioned above are respectively £2300, 
£5400 and £17,500. The overall cost of 
producing a radiograph, say 15in by 12in, 
in an ordinary engineering works, varies 
from 15s. to 25s. This figure must be re- 
garded as only very approximate, and it 
will vary, of course, with the amount of 
radiography carried out in the particular 
firm, the size of the radiological laboratory, 
the number of staff, and so on. To this 
cost it may be necessary to add the cost 
involved in interpretation, usually the work 
of highly trained specialists. Specially 
trained and high grade personnel are essential 
if radiography is to be of the quality necessary 
to yield reliable and useful information. 

Thus, it will readily be appreciated that 
radiography is not by any means a cheap 
method of investigation. At the same time, 
there is no dovbt whatever that if the method 
is used critically, with a complete knowledge 
of its capabilities, and what is still more 
important, its limitations, the results legiti- 
mately to be anticipated will amply justify 
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the cost. The conditional clause in the 
preceding sentence is of vital importance. 
There is no doubt that much of the radio- 
graphy carried out at the present time is 
uneconomical and does not yield results of 
real practical importance. There is a ten- 
dency in some quarters to use the method 
in a semi-routine fashion and to obtain 
radiographs of structures or sections of 
structures of such character, dimensions, 
cr shape that useful results cannot reasonably 
be expected. Moreover, many structures are 
X-rayed in the course of normal practice 
which, in the opinion of the writer, should 
not be X-rayed at all. For example, the 
writer recently came across a case where 
welded pipe line was being X-rayed. In 
this particular case experience had shown 
that the only flaws to be feared were 
extremely fine cracks in the weld metal. 
It was experimentally proved that these 
particular cracks could not reliably be 
shown by X-rays under the conditions which 
governed the examination. This particular 
inspection involved a very considerable 
amount of radiography and in the opinion 
of the writer’ it was not only unnecessary 
but was, in fact, potentially misleading. 
Bad or careless technique and inexperience 
or ignorance on the part of the radiographer 
are frequently the cause of waste of time 
and money, and what is of even more impor- 
tance, these undesirable factors tend to 
discredit the legitimate use of this important 
branch of scientific investigation. The 
radiographer must visualise the sort of 
result he expects to get before he begins 
to obtain a radiograph. He must be fully 
alive to the fact that radiography essentially 
resolves itself into a problem in geometry. 
Internal flaws and discontinuities are pro- 
jected as two-dimensional shadows on a 
photographic film. The shape of these 
shadows is governed by the shape and 
position of the discontinuity giving rise to 
them, the direction of the beam of radiation, 
the size and shape of the source of radiation, 
and so on. It is obviously impossible, 














6 


——— 
se 


aper 
ces. 
hes 
etter 
dea! 
rbes 
und 
deal 
ents 
and 
not 
e of 
ntly 
yuilt 
tical 
able 
lefi- 
sure 
the 
hey 
lore 
any 
ons 
ind 
r of 
a 


her 


in 











Dec. 13, 1946 





THE ENGINEER 


537 








therefore, accurately to interpret any radio- 
graph if the complete set of conditions 
governing the exposure are not known. 
The radiographer must also take proper 
steps, which will be defined by the physical 
conditions at his disposal, to be sure of the 
relative sensitivity of the results he may 
expect to achieve in his radiograph. These 
general principles, and many others, are 
indeed common-place knowledge to anyone 
practically acquainted with this branch 
of science. It is noteworthy, however, 
that they are often honoured more in the 
breach than in performance. Nevertheless, 
they do constitute potent factors when the 
expense of radiography comes to be assessed. 

The radiographic technique concerning 
inspection of high pressure boiler welds 
is now most or less clearly defined and well- 
known. This particular use illustrates one 
of the more valuable applications of radio- 
logical imspection and it is now almost 
universally practised. The expense involved 
is far more than justified by the exact 
information obtainable concerning the sound- 
ness of the weld. 

The radiological examination of castings 
is quite a different proposition and rhust 
be considered from a special point of view. 
Clearly, it is not economical or even necessary 
to attempt to inspect all castings by X-rays. 
Generally speaking, improvement in the 
quality of casting production is a matter 
for the foundry. Even if 100 per cent 
inspection of castings by X-rays were 
economical or even possible, it would not 
contribute much to the main problem. All 
that would be achieved would be the acqui- 
sition of evidence upon which to reject 
unsound castings. It would still remain the 
responsibility of the foundry to improve 
quality until 100 per cent soundness could 
be guaranteed. On the other hand, in the 
opinion of the writer, every foundry should 
be equipped with X-ray facilities. These 
facilities should be constantly in use, espe- 
cially in the development stage of casting 
production. Moreover, X-ray findings 
should be immediately available to foundry 
personnel, who should be specifically trained 
to appreciate their significance and encour- 
aged automatically to demand X-ray investi- 
gation at frequent stages in their work. 

There is a widespread view among users 
of castings that the mere fact of X-ray 
inspection will guarantee the soundness of 
the structure—hence the not infrequent but 
occasionally uncritical demand for this 
procedure. While it is perfectly true that 
X-ray examination of selected areas will go 
very far in demonstrating the soundness of a 
casting, the result must not be regarded by 
any means as a guarantee of soundness. 
The validity of the X-ray result will depend 
upon the shape, position and accessibility 
of the section and also upon the chance 
that internal flaws are orientated favourably 
in relation to the direction of the X-ray 
beam. The extent to which reliance may be 
placed upon the X-ray inspection of any 
particular casting is a matter for considered 
opinion by an experienced radiographer. 

These remarks are not intended to detract 
in any way from the unique value of the 
X-ray investigation of castings, both to 
foundry personnel and also to the user. 
They are, however, designed to emphasise 
the need for critical and expert use of the 
method with a full appreciation of its 
limitations. The choice of equipment is a 
matter of very great importance and firms 
contemplating the installation of X-ray 
apparatus would do well to seek expert 
advice before making a decision. 


work contemplated is essential. It is 
common to find bad radiography due to 
the use of insufficient kilovoltage. Con- 
siderable attention should be paid to proper 
installation, to allow a maximum of flexi- 
bility in operation and ample room for the 
manipulation of specimens should also be 
provided. The actual mounting of the X-ray 
tube is a matter of great importance, and 
it should be designed to provide maximum 
facilities for all varieties of work that may 
be anticipated. Careful and systematic 
processing is essential to good radiography, 
therefore the design and equipment of the 
dark room should receive special attention. 
Radium and its emanation, Radon, afford 
a very valuable method of metal radio- 
graphy. The use of gamma rays in engineer- 
ing radiography, especially thick, metallic 
sections, has certain advantages over X-rays. 
For example, it is often possible to radio- 
graph several specimens simultaneously, 
moreover the radium exposure can be set 
up and left without the attendance of an 
operator. It is frequently possible to insert 
the radium or radon source in places that 
would be quite inaccessible to an X-ray 
tube. On the other hand, the negatives 
obtained by gamma rays are rather flat, 
and there is a tendency to lose contrast. 
Consequently, it is not always possible to 
rely on the detection of very fine flaws. 
On the whole, it may be.said that a radio- 
graph of a thick, metallic section is more 
satisfactory if obtained by a million-volt 


X-ray unit than it would be if obtained by 


radium. In some special cases radium is 
definitely to be preferred to X-rays, but. the 
choice should always be governed by ad 
hoc technical considerations. 

It is inevitable that inspection will play 
an increasingly important part in modern 
engineering. So-called non-destructive 
methods of test will permit one hundred 
per cent inspection in many cases where 
older methods have of necessity restricted 
inspection to a percentage basis. The modern 
tendency to reduce the high factors of 
safety that have hitherto been general 
practice is due, to a large extent, to the 
availability of more critical and non-destruc- 
tive methods of test, which permit of economy 
in weight and the more widespread use 
of fabricated structures. X-rays and radium 
will play a large part in the future of engineer- 
ing inspection but they are only factors in 
the whole scheme of non-destructive testing. 
To use these methods to the best advantage, 
they must be considered and employed in a 
complementary capacity with other tests— 
supersonic testing, magnetic crack detection, 
fluorescent testing, and so on. Each has 
its own particular value, but all are subject 
to limitation by ad hoc conditions. 

It is the business of modern inspection to 
detect flaws and imperfections in materials 
and assemblies, hence the need for wide 
experience in the use of all available methods 
of test, together with sound judgment in 





their application. 








cE is well known that steam boiler plants 
designed for the exclusive supply of heat 
can be converted to highly economical plants 
for heating and power by increasing the 
pressure and temperature at the boiler stop 
valve, and letting the steam expand in a 
back-pressure turbine in producing mech- 
anical energy. The mechanical energy which 
can thus be gained for a given heat output is 
all the greater the higher the pressure and 
the temperature at the turbine. With a 
back pressure of 5 atmos. absolute its heat 
value amounts, for instance, to about 10 to 
15 per cent of the heat value of the fuel, or 
to about 14 to 21 per cent of the useful heat 
output. In the present article it is shown 
that the power available at the shaft can be 
approximately doubled by the appropriate 
addition of an air turbine, with a com- 
pressor, thereby making a very favourable 
utilisation of the additional fuel required. 


BaAcK-PRESSURE STEAM TURBINE PLANT 


We may start with the pure heating plant 
(Fig. 1), in which on the grate of the boiler 
the heat Q,:x) of the fuel is communicated to 
the combustion air and the heat usefully 
delivered to the heat users h,is Qx;x). The 
index K indicates that the boiler plant is for 
the exclusive supply of heat. In all the con- 
siderations which follow, in order to obtain 
a valid basis of comparison, the steam is 
assumed to enter the heating mains (see 
point h, Fig. 4) at 5 atmos. absolute and 
165 deg. Cent.; that is, slightly superheated. 
he condensate of the individual heat users 
is collected and heated nearly up to the 
temperature of evaporation in the feed water 
preheater (Fig. 1). The flue gases escape 
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By W.° KARRERt 


from the plant at f at a temperature which, 
in all the cases considered, is taken to be 
130 deg. Cent. 

In comparison with this simple plant we 
now consider a back-pressure steam boiler 
plant (Fig. 2), in which in the heat users h 
the useful heat output supplied is Qyep)t 
=Qym; at the same time the steam 
turbine supplies the useful mechanical out- 
put Nigp) The heat Q,¢p) of the fuel which 
has to be introduced into the boiler exceeds 
Qin) by the heat value of this output, the 
heat values of the bearing friction and the 
heat losses of turbine and mains. The gases 
of combustion give up the heat which they 
absorb in the furnace step by step in the 
evaporating tubes c, the superheater d and 
the feed water preheater e, and escape from 
the plant at f. 

The sum of the heat values of the useful 
mechanical output 860 N.yp) and the useful 
output Qye@p) reaches in larger modern 
plants about 85 per cent of the heat of the 
fuel introduced per hour Qj@p. Thi 
number is only very slightly lower than the 
efficiency of an equivalent boiler plant 
operating without the production of 
mechanical energy. As losses in back- 
pressure turbine plants there are only to be 
reckoned the “external losses,” i.e., the 
radiation losses from the hot parts, the losses 
due to incomplete combustion, the heat 
carried off by the flue gases, and the bearing 
friction of the turbines. The “internal ” 
flow losses of the turbine are converted into 
heat and with the exhaust steam are con- 
veyed to the heat users and are therefore not 
to be counted as losses. 

In the entropy diagram (Fig. 4) h repre- 
sents the steam state at the inlet to the 
heating mains, as referred to above. Starting 








t+ Oerlikon Works, Ziirich. 


¢ @D=back pressure. 
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a, Combustion air inlet 
6, furnace chamber 

c, evaporating tubes 

d, superheater 


outputs Nig). The results of this investiga- 
tion are summarised in the energy balance 
(Fig. 5), from which it will be seen that with 
increasing boiler pressure the useful output 
increases. 

Comparing the sum of the heat value of 
the useful mechanical output 860 Nig») and 
the useful heat output Qy,¢p) with the heat 
Quen) Of the fuel used per unit of time, the 
efficiency is obtained as follows :— 


ng (G@D)=(860 Nien) + Qnen))/Quen) (1) 

In this equation N must be in kW and 
Qy and Q, in keal. per hour. This effi- 
ciency is represented in Fig. 5 by the 
cross-hatched line. 

The heat balance (Fig. 5) still does not 
give a sufficiently accurate picture of the 
efficiency and magnitude of this method of 
producing mechanical power. For this 
purpose the extra consumption of fuel of a 
heating power plant in relation to a pure 
heating plant of the same useful heat output 
must be determined, i.e., the quantity Q,¢p) 
—Qx, and the useful output N¢p) of the 
back-pressure turbine compared with it, 
accordingly defined as the efficiency of pro- 
duction of mechanical power. 

1x) —GD= 860 N@p)/Qxen)— PK x) (2) 

This efficiency in round numbers is 83 per 
cent in the example mentioned above and 
changes very little with the boiler pressure 
(Fig. 8). Again, it is of interest to the owner 
of a heating plant to know the amount of 
the energy which the conversion of his 
heating plant to a heating power plant will 
bring him for the same useful heat output 
Queny=Qxx- We therefore bring in the 
quantity figures 

p- (K)—(G4D)= 860 Nien) /Qnx) - (3) 
This characteristic figure relates to the heat 
Qxx of the fuel required for the pure 
heating operation in accordance with Fig. 1, 
because this figure is the only one 
known to the owner of the heating plant. 
Decidedly clearer than p» is the specific 
useful output yz’ in kW which is obtainable 
by the conversion of the heating plant to 
the heating power plant, in relation to the 
coal consumed in tons per hour of the pure 





out from A and considering the known 
dependence of thermodynamic efficiency on 
the pressure of the live steam, the expansion 
lines for different boiler pressures are drawn 
and the requisite temperatures (points g 
before the turbine, points d after the super- 
heater) are determined, as well as the useful 







e and ¢,, feed-water preheaters 
f, flue gases outlet 

g, back-pressure steam turbine 
A and h,, useful heat users 











heating plant before conversion; with the 
aid of » our calculation gives for this 
u’ (K)—(@D)=1-165 HypkWh/t . (4) 


With the calculated values of Fig. 4 and 
H,=7500 k.cal/kg, we obtain for »’ the 
values represented in Fig. 7. Thus, if, for 
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A possible arrangement is shown in Fig. 3. 
As will be easily recognised, the steam-water 
circulation remains externally unchanged, 
only the feed water preheater is divided 
between two heaters e and e, arranged in 
tandem on the water side. The preheated air 
for combustion arrives under the grate b ; 
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i, air heater 

k, compressor 
l, air preheater 
m, air turbine 


example, a pure heating plant with a coal 
consumption of 1 ton per hour is converted 
to a heating power plant at a boiler pressure 
of 80 atmos. absolute, in round numbers 
1400 kW can be gained, even 1600 kW at 
120 atmos. absolute. Very often this 
mechanical power does not suffice to cover 
the energy demand. Instead, therefore, of 
the pure back-pressure turbine, frequently a 
bleeder turbine is installed and the energy 
still required is generated by the expansion 
of supplementary steam from boiler to con- 
denser pressure. This method of generating 
energy is, however, thermally very ineffi- 
cient, because the heat in the condenser 
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which has to be removed by the cooling 
water is lost, unused. 


Srzeam-Air Heating Power PLANT 
By combining a turbine-compressor unit 
operating with air, with a back-pressure 
steam boiler plant as in Fig. 2, for the same 
useful heat output a considerably greater 
useful mechanical output can be obtained. 
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n and n,, generators 

p, fan for combustion air 

r, flue gas damper 

8, regulating valve in the air circulation 


the flue gases heat in succession the evaporat- 
ing tubes c, the superheater d, the air heater + 
and the feed water preheater e, finally to 
leave the plant at f at the temperature 
130 deg. Cent. assumed in the former 
examples (Figs. 1 and 2). The air com- 
pressor draws in air from outside, compresses 
it by absorbing the driving output Nx,p1)§ 
and delivers it through the air preheater / 
and the air heater ¢ to the air turbine m, 
where it expands down almost to atmospheric 
pressure in giving up the useful output 
Nini) to the generator n,, and the driving 
output N x,y, to the compressor k. The still 
hot air then flows through the preheater /, 
giving up heat to the compressed air from k 
and then arrives in part as air for com- 
bustion under the grate of the boiler, in part 
as additional air to the feed water preheater e, 
and the heating apparatus h,, where it gives 
up the useful heat output Qyxp1). Using the 
notation of Fig. 3, the total aatul mechanical 
output of the steam-air plant can be 
expressed as follows :— 
Noon =Noont+Nuop (5) 
In an analogous manner for the available 
useful heat output we have 


Qy(pp)=@y voy + Or oy (6) 

If the air turbine plant is designed only 
for the quantity of air required for com- 
bustion by the steam boiler, the losses of the 
back-pressure steam turbine plant are in- 
creased only by the external losses of the air 
system, %.e., by the heat losses by radiation 
from the hot parts, and the bearing losses of 
the air turbine and compressor. The overall 
efficiency is accordingly only slightly lower 
than with a back-pressure steam turbine 
plant as Fig. 2. If the air turbine plant is 
designed for a larger quantity of air, its 
useful output Nj,»1) increases with only a 
slight falling off in the overall efficiency 
provided that the available heat derived from 
the extra air can be fully utilised. 

From the energy balance (Fig. 6) it will be 
seen that in comparison with Fig. 5 the pro- 
portion of the useful mechanical output 
obtainable with this method from the total 


§ DL =steam-air. 
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heat of the fuel is considerably greater than 
with the method according to Fig. 2. 

In order to enable a judgment to be formed 
of the efficiency and the ratio of the mech- 
anical energy available to the heat of the fuel 
of a pure heating plant, for the steam-air 
plant the analogous relationships as carried 
out above for the back-pressure steam turbine 
plant are established. The efficiency of pro- 
duction of mechanical power in relation to 
the increased consumption of fuel required 
for it in comparison with a pure heating 
plant is 

1 ay—(DL) = 860 No p1)/Qu 01) - Qa) (7) 
For the quantity figure, referred to the 


heat of fuel of the pure heating plant, we 
have 


Finally, the overall efficiency is 
Ng (DL) =(860 Nep1y+@mnn))/Gnnr) + (9) 


In these equations, as above, the mech- 
anical outputs N must be inserted in kW 
and the heating outputs Q in kcal/h. In the 
steam-air plant the quantity ratio ¢ between 
the extra air and the combustion air occurs 
as a new variable. This ratio has to be 
adapted to the demand for mechanical power 
and heat from case to case. If for the steam 
turbine we fix the condition in the exhaust 
as before at p=5 atmos. absolute, t=165 deg. 
Cent. and the boiler pressure at 40 atmos. 
absolute, we obtain the variation represented 
in Fig. 9 of the characteristic quantities in 
relation to the ratio of the quantity of air é. 


’ This ratio cannot be selected at random. Its 


greatest value is given by the differences in 
temperature in the air heater + which are 
necessary for the heat exchange. In Fig. 9 
are presented the values of 7 and ,’ for the 
two limiting cases with full and with no 
utilisation of the waste heat available in the 
extra air. 

For the estimation of the advantages which 
a steam-air plant offers we again start out 
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Lines in full: Steam-air plant 


Broken lines: Back-pressure steam turbine plant 


from a pure heating plant as Fig. 1, in which 
1 ton of coal is fed into the boiler per hour. 
By installing a back-pressure steam turbine 
and raising the boiler pressure from 6 atmos. 
absolute (Fig. 1) to 40 atmos. absolute 
(Fig. 2), the mechanical output Nigp =’, 
in accordance with Fig. 7 amounts to 
1070 kW. If instead a conversion is made 
in accordance with Fig. 3, ¢.e., a steam-air 
plant is installed of the same useful heat 
output, then, as will be seen from the values 











of »’ in Fig. 9, 1540 kW to 2030 kW can be 
produced according to the quantity of addi- 
tionalair. Thereby the efficiency »(K)—(DLZ) 
referred to the extra consumption of the heat 
of the fuel in comparison with the pure 
heating operation, which in a back-pressure 
steam turbine plant was found to be 83 per 
cent, attains the remarkably high figure of 
78 per cent for operation without extra air 
(€=0); with increasing quantities of extra 
air it falls to 75 per cent or 65 per cent, 
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N, heat value of the total useful mechanical output ;"Qw, 
useful heat output ; Q y, heat losses ; mg, overall efficiency; 
a, maximum quantity of extra air without utilisation 
of the heat of the exhaust of the extra air; 6, maximum 
quantity of extra air with full utilisation of the heat of 
the exhaust of the extra air 


according to the degree of utilisation of the 
exhaust heat contained in the extra air 
(Fig. 9). 

With higher boiler pressure, as Fig. 7 
shows, the maximum possible ratio of the 
extra air to the air for combustion and the 
available mechanical output p’ increases. 
Three cases have to be distinguished: (a) 
operation with the maximum possible quan- 
tity of extra air (é,,.;), but without utilisa- 
tion of the heat available in the extra air ; 
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FIG. 8 


a and 6, operation with the maximum quantity of extra air 


a, without heat utilisation of the extra air 


(6) operation as under (a), but with full 
utilisation of the heat of the extra air; (c) 
operation without extra air. The operation 
(a) yields the greatest mechanical output ; 
with a boiler pressure of 120 atmos. absolute 
it reaches 3230 kWh per ton of coal con- 
sumed by the heating plant of comparison, 
whereas the back-pressure steam turbine 
under otherwise equal conditions gives an 
output of 1620 kWh, only about one-half. 
The efficiency is certainly relatively unfavour- 
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able. It drops (Fig. 8) with this method of 
operation from 66 per cent (at a boiler 
pressure of 40 atmos. absolute) to 63-5 per 
cent (at 120 atmos. absolute), but is still 
always far above the best efficiencies of large 
thermal power plants. 

For the conversion of a back-pressure 
steam turbine plant to a steam-air plant one 
is interested in the ratio of the possible 
increase in output e=N,p;)/Nigp) for the 
different methods of operation with or 
without extra air, and with full or no utilisa- 
tion of the heat available in the extra air. 
This information is contained in Fig. 10. 
Here also is given the variation of*the effi- 
ciency for the gain in the mechanical output 
to be obtained with a steam-air plant as com- 
pared with a back-pressure steam turbine 
plant in relation to the corresponding extra 
consumption of the heat of the fuel, 


(DL) —(@D)=(N(py— Neen) (Qan—ep))- 
This efficiency is naturally somewhat lower 
than that calculated above from equation (7) ; 
it is, however, of considerable interest, 
especially in the two cases b and c (66-5 per 
cent) ; but even in case a it is by far higher 
than that of any large thermal power plant. 


REGULATION AND PrRopuUCcTION oF MzcH- 
ANICAL OuTPUT AND HEatT OvuTruT 


As with every back-pressure steam turbine, 
so also with the steam-air plant, either the 
heating load must be adjusted to the heating 
demand of the user when the mechanical 
power has to be taken by a large electrical 
network with which the generators run in 
parallel, or the output of mechanical energy 
must be adjusted to the energy demand of 
the user when the surplus heat has to be 
conducted away. 

In the first case the adjustment to a 
reduced, heat demand is carried out in the 
same way as with the back-pressure plant, 
particularly by throttling the feed supply of 
the steam and by reducing the air for com- 





= 0 
Boiler Pressure in Atm. Abs. 


b, with full utilisation : 
c, operation without extra air 


bustion admitted to the boiler while the 
quantities on the air side may remain 
unaltered, until finally, in the theoretical 
limiting case, the steam production would 
drop to zero, the steam turbine come to a 
standstill and all the heat of the fuel be trans- 
ferred in the air heater to the pressure air. 
The whole arrangement would then operate 
as @ pure air turbine plant. At the limit of 
efficiency of producing mechanical power 
with the steam plant shut down and with no 
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utilisation of the exhaust air, a value of 
25 per cent to 30 per cent would be obtained. 
To reach this limiting case special measures 
would, of course, have to be adopted. Such 
regulation, with diminishing heat demand, 
enables the production of the mechanical 
power to be maintained in a much greater 
degree than the regulation of a back-pressure 
steam turbine plant by pure throttling. 

The second possibility exists, with 
diminishing energy demand, in first of all 
throttling the air side by reducing step by 
step the extra air to n'l and then in 
throttling further the air flowing through the 
compressor and air turbine, while the air 
required for combustion is passed direct 
into the boiler by means of a special fan p 
(Fig. 3). With this regulation pure back- 
pressure operation is reached step by step 
and, with a falling demand for mechanical 
power, the useful heat output can be kept 
constant over a greater range. 

For regulating the output on the air side 
all known methods of regulation for gas 
turbines can be applied, such as by-passing 
the air turbine m by a regulating valve s, 
Fig. 3, temperature regulation, speed varia- 
tion ; also, regulation on the air side can be 
carried out by pressure gauge with closed 
circuit circulation provided an exchanger jis 
installed for the transfer of the heat of the 
exhaust of the air plant to the air for com- 
bustion of the boiler. 

In all these processes the rapidly acting 
regulation of the air side, which is affected 
by the centrifugal governor of the air turbine, 
and the more slowly acting regulation of the 
steam boiler to constant pressure at the 
steam turbine will be independent of one 
another by making the quantity of the com- 
bustion air to the boiler adjustable quite 
apart from the air side. 


SUMMARY 


By means of the organic connection of an 
air turbine with a back-pressure turbine, 
described in the present article, it is claimed 
that considerable mechanical outputs can be 
produced at efficiencies which far exceed the 
best figures of large thermal power plants. 
It is therefore in the interest not only of the 
optimum utilisation of fuel, but of raising the 
efficiency of heat power plants that the 
method proposed should find wide applica- 
tion in new installations as well as in existing 
heating and heat power plants. Specially 
advantageous is the consideration that 
neither in the method of firing nor in the con- 
struction of the boiler and superheater need 
anything be altered and that solid fuel can 
also be utilised without question. In the 
case of new installations the conduction of 
the flue gases through the air heater can be 
carried out without any difficulty, while 
in existing plants this is also generally 
possible. 

The temperatures and efficiencies forming 
the basis of the calculations are in con- 
formity with authenticated recent work. 
The results so obtained can be further 
improved by raising the air temperature at 
the air turbine, by intermediate heating, as 
well as by further improving the efficiencies 
of both turbine and compressor. 

In a far-reaching manner the Oecerlikon 
works have proved the technical and eco- 
nomic side of the reconstruction of steam to 
steam-air plants, and hope thereby to con- 
tribute to the better utilisation of fuel. 

Steam-air plants are destined to increase 
further the importance of heat power plants 
by providing the country with mechanical 
‘ and electrical energy ; in this manner, corre- 
sponding to the greater heat demand, 
valuable winter energy will be released. 





These methods come in: for consideration 
wherever heating problems at higher tempera- 
tures have to be solved, and at the same 
time mechanical and electrical energy is 
required ; they should therefore find applica- 
tion in the chemical industry, the textile and 
paper industry, in dyeing works, also for 
town heating ; they simplify the introduction 
of the heat pump in countries with their own 
sources of fuel, and the air turbine is particu- 
larly suited for their operation. 








Free-Piston Compressor 
Engines* 
By H. O. FARMER, M.C., B.Sc., A.M.1. Mech. E.{ 


Mucus credit must be given to Pescara for 
his persistence and enthusiasm in developing 
the free-piston engine to its present state, in 
spite of earlier failures. Starting his work on 
free-piston engines about 1922, his first com- 
pressor was built in Paris in 1925. This machine 
was designed to deliver 180 cubic feet of free 
air at a pressure of some 85 lb per square inch. 
It used petrol as a fuel and was started by 
exploding a charge of fuel in the combustion 
cylinder. Pescara then moved to Barcelona, 
where his second compressor was tested in 1928. 
This time he employed the compression ignition 
cycle for motive power and started by admitting 
high-pressure air to the compressor cylinders. 
He then returned to Paris, where his next effort 
was a much smaller machine designed to deliver 
only 50 cubic feet per minute. A spring was 
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FIG. 1—DIAGRAMMATIC ARRANGEMENT OF 
CRANKSHAFT AND FREE-PISTON COMPRESSOR 


used for starting, and this machine laid the 
foundations of the prototypes which were sub- 
sequently put into production. 

Though these early engines were commercial 
failures, Pescara persisted, and was rewarded 
eventually by success. The earlier engines were 
based on a symmetrical design, being sym- 
metrical about the centre line. First results 
did not fulfil expectations, for development 
relied so much on trial and error. The requisite 
knowledge on such items as fuel combustion and 
injection, air pumping losses, and piston fric- 
tion were either not available or were not used. 
Eventually the unsymmetrical design was 
evolved as being more suitable for commercial 
requirements, and, with the knowledge gained 
from past experience, progress was rapid. 
To-day so much is known about this engine 
that a free-piston compressor can be designed 
with as much assurance of success as an orthodox 
crankshaft engine. 

The object of this paper is to introduce the 
subject, and in describing one particular 
machine to draw attention to those charac- 
teristics in which it differs from the conven- 
tional crankshaft engine. 

A free-piston compressor consists essentially 
of a single cylinder opposed-piston two-stroke 
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from paper read on December 6th, 1946. 
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engine operating a piston-driven air compressor. 
In the conventional combination shown dia- 
grammatically in Fig. 1, the reciprocating motion 
of the engine piston is transformed into the 
reciprocating motion of the compressor piston 
through the medium of two crankshafts and two 
connecting-rods. If the stroke and connecting- 
rod length of each unit were the same, and the 
two were directly connected, then the motion of 
the two pistons would be identical. In the free- 
piston engine this double transformation from 
reciprocating to rotary and from rotary to 
reciprocating motion is eliminated and the 
pistons are rigidly connected together by means 
of a piston-rod. The pistons are free in the 
sense that their movement is controlled only 
by the gas forces acting upon them and not by 
any link mechanism such as a crank connecting- 
rod system. The scheme shown in Fig. 1 is 
not in any sense balanced, so the usual arrange- 
ment is to use two sets of pistons directly 
opposed to each other. The combustion or 
engine section is an opposed-piston two-stroke 
engine, each piston being connected to an air 
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FiG. 2—DIAGRAM OF SYMMETRICAL Com. 
PRESSOR WITH STABILITY DIAGRAMS 


compressor piston. The two systems are kept 
in step by means of a comparatively light link 
mechanism. As the speed is practically con- 
stant, the output of the engine is controlled by 
varying the stroke and the diagrams vary with 
variation of the outer dead point (O.D.P.), as 
shown in Fig. 1. 

Storage of Energy for Convpression.—As there 
is no fly-wheel in the system, some arrange- 
ment is required to store a proportion of the 
energy liberated on the expansion stroke and 
make it available to return the pistons on the 
compression stroke. When the pistons have 
come to rest at the end of the outward stroke, 
there is a certain amount of air trapped in the 
clearance volume of the-compressor cylinder at 
a pressure slightly above the receiver pressure, 
and the energy in this volume of air is available 
to return the pistons on the inward or engine 
compression stroke. It is obvious that an 
engine could be designed in which the return 
energy from the air in the compressor clearance 
volume would be just sufficient to give the 
requisite compression in the combustion 
cylinder, but in this case the point at which the 
pistons come to rest at the end of the stroke 
would have to be constant ; that is to say, the 
stroke of the pistons would be constant. The 
output of a free-piston engine is varied by vary- 
ing the stroke, so that as the stroke is increased, 
the volume of the air in the compressor cylinder 
clearance volume is reduced, and consequently 
there is less energy available for the compression 
stroke. Conversely, when the stroke is reduced 
there would be too much energy available for 
compression. To correct this feature, a 
“cushion” cylinder is added, which consists 
of a piston reciprocating in a cylinder with a 
closed end, so that the greater the stroke the 
more energy is stored in this cushion cylinder. 








The effect of the cushion is to compensate for 
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the effect of the compressor cylinder, and it is 
so arranged that the return energy for com- 
pression in the combustion cylinder is prac- 
tically constant for all operating conditions, 

There are therefore three essential components 
on all free-piston engines—-(1) combustion 
cylinder, (2) compressor cylinder, and (3) 
cushion cylinder. 

The system is illustrated diagrammatically 
in Fig. 2, but other arrangements of these three 





nical limit ’’) and in this position the links of 
the synchronising mechanism are parallel with 
the cylinder axis. It is the link mechanism 
which determines the limit of travel, so that in 
no circumstances (as, for example, an acci- 
dental overstroke) can the pistons touch the 
cylinder heads in either cushion or com- 
pressor. In normal operation this position is 
never reached by the pistons, and for this 





compressor the O.D.P. at maximum working 
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FIG. 3-ASYMMETRIC COMPRESSOR : GENERAL ARRANGEMENT 


essential components are possible. There are, 
however, always two sets of moving parts which 
travel in opposite directions, and as the weights 
of each of the two sets of moving parts are 
equal, the system is in perfect mechanical 
balance. 


GENERAL DESCRIPTION 


The combustion unit is little different from 
the orthodox opposed-piston engine, which is 
perhaps the most efficient form of compression 
ignition engine. -The compressor and cushion 
pistons are directly connected to the combus- 
tion pistons and may be arranged symmetrically, 
as in Fig. 2; or, alternatively, the compressor 
cylinder may be at one end, attached to one 
combustion piston, with the ‘cushion at the 
other end attached to the other combustion 
piston. Other arrangements are possible, but 
are not so convenient for a simple single-stage 
compressor, and will be considered later. 

The diagrams of Fig. 2 show the pressures 
in the compressor and cushion cylinders plotted 
against the stroke. The hatched area under 
the compressor cylinder expansion curve, and 
that under the cushion expansion curve, 
together give the energy available for compres- 
sion in the engine cylinder. The sum of the 
two must be equal to the area under the com- 
pression curve of the combustion diagram. The 
lower curve of Fig. 2 shows the storage of 
energy plotted against the position of the outer 
dead point of the pistons. This diagram shows 
that as the O.D.P. increases, the energy stored 
in the cushion increases, while that in the com- 
pressor decreases. By suitable design the sum 
of the two is made practically constant. 


ASYMMETRIC TYPE OF COMPRESSOR 


Fig. 3 shows the arrangement and in Fig. 4 
a photograph is reproduced of a small com- 
pressor which is now in production. It is an 


asymmetric type, having the cushion at one end 
and the single-stage compressor piston at the 
other. The compressor piston is double-acting, 
the inner face acting as the scavenge pump 
supplying the combustion air to the engine 
cylinder. In Fig. 3 the pistons are shown at the 
extreme limit of their travel (called the ‘‘ mecha- 





stroke is some 0-35in less than the mechanical 
limit. 

Fig. 5 shows the moving parts of this com- 
pressor and illustrates more clearly the piston- 
synchronising link mechanism. The central 
shafts, one on each side, form the axes of the 
central swinging links, and from these shafts 
all auxiliaries are driven. On one side is the 
cam for operating the 
fuel injection pump and 
the starting mechanism 





teristic, but it is essential that the plunger 
velocity should not fall during this period. 
Should it do so, then the injection pressure 
tends to fall at the end of the injection period, 
a most undesirable feature, for it may give rise 
to “dribble” at the nozzle, with disastrous 
results to combustion. 

In the case of the engine being described, a 
simple cam is used which gives satisfactory 
results, for the injection period at the pump or 
‘** flow period ’”’ takes place before the velocity 
of the plunger has started to fall. 

Referring again to Fig. 3, it will be seen that 
the compressor suction valves are located 
round the circumference of the cylinder. There 
are two reasons for this arrangement. First, 
due to the low volumetric efficiency, the 
suction valves are not required to open until 
the pistons are at about mid-stroke, when the 
valves are uncovered by the piston. Secondly, 
the piston speed, which is the same as that of 
the engine piston, is higher than that usually 
employed in a crankshaft compressor, and 
therefore a greater breathing area is required. 
There would not be room to accommodate both 
delivery and suction valves: in the cylinder 
head. 

Other details of the compressor call for little 
comment, except perhaps the radiator fan and 
cooling water pump drive, which are required 
for a self-contained portable unit. 

Rotary motion is required, but, owing to the 
variable stroke of the pistons and link gear, no 
direct mechanical drive is possible. There are 
several ways of obtaining the requisite rotary 
motion, and the method applied in this case 
is to use a small hydraulic transmission gear. 
A reciprocating pump is driven from one of the 
rocking shafts, and this supplies lubricating oil 
under pressure to a gear motor, the shafts of 
which drive both fan and water pump. The 
power to be transmitted is only 0-7 h.p. and 
the scheme has the merit of simplicity and 
requires little attention in operation. 

Thermal Efficiency—The usual method of 
indicating the overall thermal efficiency of an 
internal combustion engine is to give the fuel 
consumption in terms of pounds of fuel con- 
sumed per brake horsepower-hour, as both 
fuel used and brake horsepower can be con- 
veniently and accurately measured on the test 
bench. With the free-piston engine and the 
absence of any rotating shaft to measure output, 








operates through the 
same shaft. The shaft 
on the opposite side is 
used for operating the 
mechanism for driving 
the cooling water pump, 
the radiator fan and 
the lubricator. The 
speed range of this com- 
pressor from no load 
to full load is 1000 to 
940 cycles per minute. 
Though the mean piston 
velocity is higher at 
full load, the stroke is 
longer, the result being 
a slight increase in the 
cycle time. 
Combustion.—The fuel 
injection system con- 
sists of a normal jerk 
pump, operated by a 
cam fitted on one of the 
rocking shafts, feeding 
the atomisers which in- 
ject the fuel on. the 
centre line of the com- 
bustioncylinder. Unlike 
a crankshaft engine, the camshaft does 
not rotate at a constant speed, and as 
the pistons approach the I.D.P. and the 
fuel charge is to be injected, the cam- 
shaft slows down until at I.D.P. it comes 
to rest, and, in fact, everything on the 
engine stops. On a crankshaft engine it is 
usual to design the fuel pump cam to give the 
plunger a constant rate of lift during the injec- 
tion period, This is not an essential charac- 











FiG. 4—FREE. PISTON COMPRESSOR ENGINE 


the same standard cannot be employed. The 
two items which can be simply and accurately 
measured are the fuel used and the air delivered, 
so that the performance is usually given in 
terms of fuel used per unit of air delivered at 
a specified delivery pressure. It is but natural 


to compare the performance of the combustion 
section with that of the crankshaft engine, but 
it can only be done in terms of fuel used per 
indicated horsepower-hour, and accurate and 
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reliable indicator diagrams are by no means 
easy to obtain. 

When considering thermal efficiency the 
peculiarities of the free-piston engine to be 
borne in mind are :— 


(a) During the combustion period the 
pistons move more quickly and therefore the 
time available for combustion to be com- 
pleted is relatively less. 

(6) The heat loss to the engine cylinder 
cooling water will be low, owing to this faster 


dependent entirely on the energy stored in the 
spring and bears no relation to the compression 
pressure reached under normal running con- 
ditions. On this first stroke the rate of heat 
loss to the cold cylinder walls is greater, but 
unlike the crankshaft engine the pistons are 
moving at full normal speed, and so it is easier 
to attain the necessary compression tempera- 
ture for fuel ignition. The spring is so designed 
that the pistons come closer together on the 
first stroke, the compression ratio being higher 
than for normal running conditions, and if the 
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movement of the pistons during the time when 
the gas temperatures are highest. 

(c) Owing to the variable stroke, the port 
timing varies with load. The timing has to 
be such that the port opening is adequate for 
conditions of minimum stroke, so that as the 
stroke increases, the ports open relatively 
earlier in the cycle. 

(d) The design can be so arranged that the 
compression ratio varies with variation of 
stroke and load. 

(e) In a crankshaft engine the piston rocks 
or tips at each end of the stroke owing to the 
inertia of the connecting-rod when it swings 
across the centre line. This does not arise 
with a free-piston engine, and its effect on the 
piston rings may give rise to some speculation. 


Indicator diagrams were taken very carefully 
with a Standard-Sunbury, calibrating unit on a 
free-piston compressor of the type shown in 
Fig. 3. From the area of the combustion 
diagram at full output the indicated horsepower 
was 37-2, giving a specific fuel consumption of 
0-28lb per ih.p-hour. This represents a 
thermal efficiency of 49-1 per cent, and may be 
considered a satisfactory figure; but many 
engineers would not accept a figure dependent 
on an indicator diagram taken from even a 
medium-speed engine 

Starting.—On the tecinatiae compressors, start- 
ing is effected by means of a spring, while on 
the larger sizes compressed air is used. In each 
case the pistons are moved outwards to a pre- 
determined point in the stroke, and are then 
thrown together with sufficient force to give 
the necessary compression in the combustion 
cylinder to ensure ignition of the fuel charge. 
Fig. 6 illustrates diagrammatically the spring 
starting arrangement. The spring C is com- 
pressed by means of a simple crank geared to 
a handle A. It operates on an arm B connected 
to one of the crank arms of the connecting link 
system by means of a pawl D, which is auto- 
matically disengaged at the end of its travel. 
When the spring is released the crank arm is 

rotated clockwise, the starting handle is left 
behind as it operates through a ratchet, and 
the two pistons are thrown together on the first 
compression stroke. 

Fuel is injected and combustion takes place 
to drive the pistons outwards on the first work- 
ing stroke. The compression pressure reached 


940 cycles per min. 
ASYMMETRIC COMPRESSOR 


fuel charge does not ignite on the first stroke 
the starting operation must be repeated. 

On the first outward or combustion stroke, 
conditions in the cushion cylinder are the same 
as for normal running, but the compressor 
piston is delivering air into an empty air 
receiver and the air left in the clearance volume 
would be at a pressure little above atmospheric. 
Under such conditions practically no return 
energy would be available from the compressor 
cylinder for the return compression stroke—just 
at a time when a high compression pressure is 
needed. To obtain the requisite compression 
during the first few starting strokes a device is 
used which keeps the compressor delivery valves 
closed, while a small by-pass valve is fitted in 
the compressor cylinder head. This device 
can be seen in Fig. 3, and consists of a spring- 
loaded piston which bears on the valve plate 
guard and prevents the valve from lifting. 
The by-pass valve is small enough to cause the 
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FIG. 6-SPRING STARTER 


air pressure in the compressor cylinder to rise 
to @ point somewhat higher than for normal 
working conditions and so store enough energy 
to ensure that the pistons return to the correct 
I.D.P. on the next compression stroke. When 
sufficient air has been pumped into the receiver 
through the by-pass valve to bring it up to the 
normal operating pressure, the spring-loaded 
pistons (or blocking pistons) are lifted and the 
delivery valves operate in the normal way. 

On larger compressors the spring required for 
starting in this way would be so large as to rule 
out its use completely. Air starting is then used 
by admitting a charge of high-pressure air to 
the cushion cylinder. 

Governing.—The governor consists of a spring- 


sure. This piston is connected to the control 
rack of the fuel injection pump, and as the 
pressure rises the fuel charge is reduced, and 
vice versa. Immediately any air is taken from 
the receiver, the pressure will fall, the fuel 
charge will increase, thus increasing the piston 
stroke, and the result is an immediate response 
from the engine to make up the loss. The 
compressor will therefore run steadily at any 
output in the range, unlike an engine-driven 
compressor, which can only run at full output 
or no output. There must be a pressure varia- 
tion to operate a governor of this nature, and 
in the small compressors under consideration 
the operating pressure drop from no output to 
full output is 7 Ib per square inch. 

The governor has, however, other functions 
apart from that of controlling the fuel pump. 
The delivery valve blocking pistons previously 
described must lift when the pressure in the air 
receiver approaches the working pressure. 
During the starting period both sides of these 
pistons are subjected to the delivery air pressure 
and therefore the spring pressure is available to 
prevent the delivery valves from lifting. When 
working pressure is reached, the air is released 
from inside the pistons, leaving full working 
pressure applied to the outer face. The force 
due to this pressure is sufficient to overcome 
the spring force and therefore the pistons lift 
clear of the valves. The point at which the 
air inside the pistons is released is fixed by the 
governor, as the position of the governor piston 
is determined by the air pressure. When the 
governor reaches @ point in its travel approach- 
ing the normal operating position a port is 
uncovered which releases the air inside the 
blocking pistons. 


FuTurE DEVELOPMENTS 


In conclusion, brief reference may be made to 
the other application of the free-piston engine 
system, the combination of a free-piston gas 
generator with a turbine for power purposes. 
The method used is indicated diagrammatically 
in Fig. 7. In this case the whole of the air 
pumped by the compressor cylinder is fed to 
the combustion cylinder for scavenging and 
supercharging. The mixture of excess air and 
products of combustion pass out through the 
exhaust ports to a gas collector, and thence to a 
turbine. In this cycle the first stage of com- 
pression is carried out in the compressor 
cylinder. The second stage of compression, 
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GAS TURBINE 


FIG. 7—DIAGRAMMATIC ARRANGEMENT OF 
GAS GENERATOR 
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combustion, and the first stage of expansion are 
carried out in the engine cylinder. The second 
stage of expansion takes place in a turbine. 
Owing to the large excess,of air used, the tem- 
perature of the gas fed to the turbine does not 
exceed 550 deg. Cent. (1022 deg. Fah.), thus 
eliminating the metallurgical problems which 
afflict the internal combustion gas turbine. 
Owing to the high expansion ratio, low loss to 
cooling water, and use of the exhaust gas 
energy, @ very high overall efficiency of the 








on the first compression stroke is therefore 





loaded piston operated by the delivery air pres- 


order of 41 per cent is obtainable. 
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25 H.P. Wheeled Tractors 





REcENT additions to the products of David 
Brown Tractors, Ltd., of Meltham, Yorks, 
are the two tractors illustrated in the 
accompanying engravings. The heavier 
model, known as the V.IL.G. 1/100c, was 
originally designed and used for the arduous 
duties entailed on aerodrome landing strips 








HEAVY TRACTOR 


during the war. It has a similar engine to 
the lighter tractor, known as the V.I.G. 1/a, 
but is fitted with a powerful winch at the rear. 

The four-cylinder overhead valve engine 
fitted to each of the tractors develops 25 h.p. 
at 1200 r.p.m., and 35 b.h.p. at the governor- 
controlled maximum speed of 2200 r.p.m. 
The cylinders are fitted with renewable liners, 
and have a bore of 3}in with a stroke of 4in. 
An oil-bath air-cleaner with a centrifugal 
pre-cleaner are standard fitments in both trac- 
tors. Power is transmitted through a single 
dry-plate pedal-operated clutch. 

The transmission of the heavy tractor, 
is self contained and easily accessible for 
inspection and maintenance. It comprises 
a four-speed and reverse gearbox, with a 
spiral bevel drive and differential, the 
spur gear final reduction being fitted along- 
side each rear wheel. With the engine 
running at the maximum torque speed 
of 1200 r.p.m., the four forward speeds 
are given as 1-26, 1-84, 3-86 and 7-94 m.p.h. 
and with the maximum engine speed of 2200 
r.p.m. as 2°31, 3-38, 7-10 and 14-54 m.p.h. 
The relative speeds in reverse are 0:83 
and 1-52 m.p.h. With an assured co-efficient 
of adhesion between the tyres and the ground 
of 0-75, the maximum drawbar pull at these 
speeds is 54001b, 31001b, 2100Ib and 1070 1b, 
and in reverse 4500 Ib. 

A separate unit frame, mounted on the heavy 
fabricated main frame of the tractor, carries 
the power and transmission units and is bolted 
to the rear-axle casing, which carries the final 
reduction units. 

A substantial fabricated box-section front 
axle is pivoted to the subframe and car type 
steering is effected through a worm and nut. 
The steering and track rods have self-adjusting 
ball joints. Large internal expanding brakes 
on the rear wheels are independently operated 
by hand and foot levers. 

A powerful winch at the rear of the tractor 
is directly driven from the power take-off, 
and has a drum speed of 24 r.p.m. at maximum 
pull, with the engine at 1200 r.p.m. At this 
drum speed the rope speed is 49ft per minute, 
the normal pull being 10,000Ib. A self-digging 
sprag,. used in conjunction with the winch, 
has three working depths designed to suit 
different conditions. It is housed in a vertical 
position behind the driver’s seat when not in 
use. A four-position towing, hitch which can 
be provided as an alternative to a towing hook 
is shown in one of the illustrations. 

The transmission of the medium tractor 








is similar in arrangement to that of the heavy 


machine, but with the engine running at 
1200 r.p.m., the road speeds are 2-04, 2-79, 
4-40 and 10-82 m.p.h.; whilst at 2200 r.p.m. 
these speeds are 3:73, 5-44, 8-07 and 19-84 
m.p.h. ; the reverse speeds being 1-36 and 
2-49 m.p.h. At these s the relative 
drawbar pulls are 27001b, 2600Ib, 18001b and 
740 lb. The frame of this tractor comprises the 
engine and transmission casings. The rear- 
axle casing, which encloses the differential, 


is bolted to the rear of the frame] casting. ! 





When it was first established it was situated 
at Hadaspar, where studies on hydrodynamic 
problems of irrigation in the Bombay Presi- 
dency were undertaken. But by 1925 the dis- 
charge available at Hadaspar was found to be 
insufficient for carrying out experiments and 
new models were constructed at Kadakwasla, 
where exceptional facilities existed. Thestation 
was eventually transferred to Kadakwasla in 
1934, and now covers an area of 16 acres. 

There are at the station eleven independent 





MEDIUM TRACTOR 


Brakes of the internal expanding type are 
fitted on each half-shaft between the bevel 
reduction and the final reduction spur gears. 
The offside and nearside brakes are indivi- 
dually operated by independent hand levers, 
and both of the brakes are operated together 
by the foot pedal. The drawbar of this tractor 
is fully adjustable for vertical position and 
incorporates lateral spacings for the haulage 
of offset loads. 

A variety of alternative equipment is avail- 
able for use with both of these tractors, includ- 





WINCH AND TOWING HITCH OF 
HEAVY TRACTOR 


ing belt pulley and power take-off, a tropical 
cooling system, manual or vacuum trailer 
brakes and pusher bumpers for shunting. 








Indian Waterways Experiment 
Station 


‘““TrHERE is nothing in the world more soft 
and weak than water, yet for attacking things 
that are hard there is nothing that surpasses 
it, nothing that can take its place.” 

This quotation from the Chinese sage, Lao 
Tze, hangs in the study of the Director of the 
Indian Waterways Experiment Station at 
Poona, which is the first and only one of its 
kind in India. The station carries out, by a 
process of trial and error, investigations with 
the aid of models concerning irrigation and 
river training. It is situated 11 miles from 
Poona, at the foot of the Kadakwasla dam, on 
Lake Fife. 





sources of water supply, the discharge of each 
of which can be kept absolutely constant, with 
no pumping. The water is free from sand and 
is normally clear, except during the floods in 
July and September. The temperature of the 
water is constant throughout the day and varies 
very little with the change of season. 

The station normally has twelve models 
under investigation at the same time, and there 
are, in addition, about twenty permanent 
demonstration models. 

During the last nine years over a hundred 
important investigations, involving over 2000 
experiments, have been carried out, ineluding 
studies of the protection of bridges over rivers 
and the prevention of excess sand entering 
irrigation canals. We are informed that the 
results of all have found practical application. 

The factors determining the size and shape of 
river meanders, the relations between rainfall 
and run-off, the effect of silt washed into rivers 
when hill denudation occurs and the rate of 
silting of reservoirs are all subjects of research 
on which useful results have been obtained. 
Besides, a number of important principles have 
been established in connection with the value of 
attraction, deflecting and repelling spurs and 
islands for controlling rivers. 








Root Crop Macuinery.—In a paper on “‘ Recent 
Developments in and the Future of Agricultural 
Engineering,” presented to the Manchester Associa- 
tion of Engineers, Mr. W. H. Cashmore said that 
the root crop may be taken as an example of the 
need for improved machinery. According to Mr. 
Cashmore, most types of American beet harvesters 
have been tried on a range of soils in Great Britain, 
and although some of these machines have proved 
effective in principle, the machines themselves 
need modification, either to give a higher standard 
of efficiency or to enable the work to be carried out 
in unfavourable conditions. Generally, American 
beet harvesting conditions are much drier than ours, 
but if a machine cannot work in a bad season, the 
advantages of mechanisation are very small indeed. 
A good deal of experimental work is, however, 
being carried out in Britain, and within a few years 
complete harvesters should be on the market. The 
trend of operation is likely to be to cut and windrow 
the tops, lift and clean the beat, and deposit them 
in windrows to be picked up afterwards by a 
separate machine. The tops may be picked up for 
cattle food or left on the field, but it is essential 
to have them clear of the beet. The main difficulty 
at the present stage is to obtain a machine which 
will be reasonably free from possible damage and 
= that will work effectively on a range of 
soils. 
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STATISTICS OF TRADE 


Ir is an unhappy fact that the Govern- 
ment, whether because it is unduly impatient 
to bring into force a great mass of Socialist 
legislation, or because the great power of its 
majority is corrupting it; or merely because 
it is becoming over-confident of the intel- 
lectual ability of its advisers and less con- 
scious of the merits of its critics, seems to be 
paying less and less attention to the need to 
inform the public about the underlying 
reasons for its actions. The Reid Report, it 
will be remembered, provided a basis for 
rational discussion before the Bill to 
nationalise the coal mines was laid before 
the House of Commons. Similarly, publica- 
tion of the report of the Iron and Steel 
Federation as a White Paper provided 
factual information on the basis of which the 
proposed nationalisation of that industry 
could be considered. But when the Transport 








Bill was presented to Parliament a fortnight 
ago no document had yet been published 
descriptive of the present state of road, rail 
and canal transport. Nor has the Govern- 
ment yet attempted any full statement of its 
aims in bringing inland transport into public 
ownership. The Statistics of Trade Bill, 
presented to the House last week, is of a lesser 
order of magnitude than the great nationalisa. 
tion measures. Nevertheless, it affects a 
greater number of businesses, since it imposes 
upon industry in general a task that will be 
costly to perform. No effort seems to have 
been made to’ convince industry that the 
statistics required under the Bill are neces- 
sary both in its own interest and that of the 
general wellbeing of the country. 

The object of the Bill, to quote from its 
preamble, is “to enable certain Government 
Departments to obtain readily the informa- 
tion necessary for the appreciation of 
economic trends and for the discharge of their 
functions; to consolidate and amend the 
law relating to the census of production ; to 
provide for a census of distribution and other 
services ; and for purposes connected with 
the matters aforesaid.” The first census of 
production under the Bill is to be held in 
1948, and a similar census will be held 
annually thereafter. A census of distribution 
may be held in any year “ as prescribed by 
order of the Board of Trade,’’ and will pre- 
sumably occur less frequently. Matters 
about which information may be demanded, 
as listed in a schedule to the Bill, refer to 
almost every detail of the nature and opera- 
tion of a business. From the preamble it is 
clear that one of the objects of the Bill is to 
make available, primarily to the Government, 
but also to industry, knowledge of the 
economic situation of the country. That 
knowledge, it may well be supposed, is 
expected to prove valuable in a number of 
ways. As Sir Stafford Cripps recently 
pointed out, only some 14 per cent of our 
exports go at present to “hard” dollar 
currency nations, whereas 50 per cent of our 
imports come from those nations. That fact 
suggests that some regulation of imports to 
this country may continue to be necessary 
for several years to come, so that in deciding 
what goods are and are not to be freely 
admitted the Government may well find 
statistics of home production useful. More 
certainly it appears to be hoped that the 
statistics gathered from the annual census 
may serve to foreshadow economic changes, 
such, for instance, as a coming depression, 
and thus permit the Government’s economic 
advisers to determine what counteractions, 
financial or other, it will be best to take in 
order to maintain full employment in this 
country regardless of conditions abroad. 
Further, it may be hazarded that the 
information is expected to provide a firmer 
basis for bargaining when international trade 
and other agreements are under considera- 
tion. Potentially, therefore, the value of the 
information to be obtained under the powers 
granted by the Bill is high. 

But the other side of the account also 
deserves consideration. An annual census 
of production must inevitably add to unpro- 
ductive ‘‘ paper’ work of which industry 
already has a heavy and unwelcome load 
to carry. Moreover, the addition to staffs 
necessary to carry out the work must further 


those, already inadequate to the country’s 
needs, in productive employment. The annual 
cost to the Government of the census will be 
about £90,000. To industry in the aggregate, 
which has to collect and not merely to collate 
the information, it must undoubtedly prove 
very much greater. Moreover, certain ques- 
tions seem to need answers. The returns, 
when they are made, are “to be furnished 
with respect to the calendar year next pre- 
ceding the date of the census.” Their collation 
and printing in digestible form is bound to 
take some considerable time. Are the 
statistics likely to provide “ the information 
necessary for the appreciation of economic 
trends ’’ when they may well relate, in a 
period of rapid economic change, such as 
might precede a depression, to conditions no 
longer ruling at the time of publication ? 
Will the Government then not be forced to 
rely wholly as at present on direct consulta- 
tion with industrial bodies and associations, 
whose information, if less complete, will at 
least be fully up to date ? There can be no 
doubt whatever that the information derived 
from an annual census will be valuable to 
economists historically. But managing 
directors and the staffs of those very many 
firms, large and small, that will be incon- 
venienced will need to be convinced of some 
more direct and adequate return to com- 
pensate for the trouble and expense imposed 
upon them before they will very willingly 
co-operate in compiling the census. As 
engineers we are aware by experience that 
any improvement of precise knowledge of the 
making of a machine proves advantageous to 
designers and operators. Consequently we 
are disposed to think it probable that an 
annual census of production may well prove 
similarly advantageous in the economic 
management of a country. We hope 
therefore that Government spokesmen in the 
debate on the second reading of this Bill will 
take care plainly to reveal the benefits 
expected to flow from the passage of this 
measure so that a more definite assessment 
of its value can be made. 


Aerodrome Planning 
ALTHOUGH the most recent official statis- 
tics show that the proportion of civil air 
accidents to the volume of the traffic 
has not risen appreciably, if at all, there 
has been much public concern at the number 
of reported instances lately in which a crash 
has occurred at, or soon after, take-off. 
Although the power uhit itself has reached 
a very high degree of reliability in service, 
there must sometimes be occasions when a 
momentary drop in power may occur ; 
at altitude this is a matter of small moment 
for the loss in height is soon recovered, 
but when the aircraft has just taken off 
and is still at a low altitude, any momentary 
loss of climbing ability may be dangerous. 
One remedy is to provide such a reserve of 
power that any such loss of climb can be 
restored at once by the throttle control. 
Another remedy is to have airfields so large, 
and with such unobstructed surroundings, 
as to make them safe even with the most 
gentle angle of climb, and to admit when 
necessary of a forced landing without turn- 
ing. Airfield size has, however, grown so 
rapidly and to such an extent as to make 
further increases very undesirable’; when 








reduce, even if only slightly, the number of 


the British Civil Aviation authority issued 
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its suggested specification for trans-ocean 
airports, a length of 5000 yards was pro- 
posed, with an additional 1000 yards of 
unobstructed space at each end ; .on these 
terms we should find ourselves committed 
to the provision of airfields each of which 
might absorb 5 to 10 thousand acres of 
precious land, already badly wanted for 
other purposes. Land unsuitable for farming 
of any kind can easily be found in the more 
picturesque parts of this island, but these 
are always areas equally unsuitable for air- 
fields. It is unfortunate that the farmer and 
the airman have needs that differ so little. 
Hence, any suggested means for ameliorating 
this situation are welcome, and we were 
glad to describe in our issue of October 25th 
the American Westinghouse scheme for an 
‘‘ electropult ” accelerating plant, which has, 
we learn, been found by airfield tests to 
enable a jet-propulsion esircraft to take off 
after a run of only 340ft, instead of its normal 
requirement of 2000. When some 25 years 
ago the first experimental flying bombs were 
being tried in America, the launching gear 
made use of a portable rail track along which 
the aircraft was drawn by a steel rope 
wound on to a heavy fusee drum, speeded up 
by a separate engine. In the modern electro- 
pult edition of this apparatus, the heavy 
flywheel is still there, but the rest of the 
equipment is electrical. No doubt, the new 
version will prove more costly than its 
predecessor, but if it will save half the present 
size of our flying fields, the thousands of 
acres saved for agriculture should more 
than repay the outlay in money cost, while 
the gain in food supply will, in these days, 
be even more important. 

To enable this or any other improvement 
in ground facilities to have full play, it is 
necessary that the design of the aircraft 
which will make use of them shall not be 
such as to overload the engine capacity. 
An initial rate of climb of 1000ft per minute 
used to be thought normal, though it has 
long been vastly exceeded, especially by 
military aircraft. As one horse-power used 
with 100 per cent efficiency will, by defini- 
tion, lift 33,000 lb through one foot each 
minute, a climbing rate of 1000ft per minute 
requires that the power loading should not 
exceed 33 1b per h.p., even with flight 
completely frictionless, whether in the mech- 
anical or aerodynamic sense; if one half 
the power were absorbed by friction of one 
sort or another, the loading should not 
exceed 16 lb per h.p. In the official forecast 
for trans-ocean air-liners, the power-loading 
figure suggested is the rather high one of 
14 lb per h.p., and it will have been comfort- 
ing to prospective travellers to read of the 
new Vickers “ Viking” having been de- 
signed to a lower figure, having indeed, 
double the power of the now familiar 
“ Dakota ’’ for the same passenger load. 

Post-war exigencies have certainly some- 
times led to unduly heavy loadings being 
imposed on the motley collection of air- 
craft lately impressed into service to satisfy 
the unprecedented demand for holiday 
transport by air; and it is not surprising 
that public criticism has related less to 
overcrowding and discomfort and to the 
tedious and lengthy ground formalities 
than to the uncomfortably small margin by 
which ground obstructions are cleared during 
the period of take-off. The criticism is in 





many cases justified, but the new inter- 
national civil aviation organisation sitting in 
Montreal has the situation continuously 
under survey, and the public can be reassured 
that the climbing ability of the civil air 
fleets now coming into service should be 
such as to remove entirely all occasion for 
such complaints in the future. 








Obituary 


HUGH KERR THOMAS 


Many of our readers, particularly those 
interested in automobile engineering, will 
learn with regret of the death, on Monday, 
December 2nd, at his home, 113, Lancaster 
Avenue, Hadley Wood, Hertfordshire, of 
Mr. Hugh Kerr Thomas. He was seventy- 
three years of age. Up to his death he was 
a director of British Photographic Industries, 
Ltd. For some years his health had pre- 
vented him from taking a very active part 
in the direction of his works, and he died 
from heart failure following an acute attack 
of bronchitis. After completing his engi- 
neering education his first prominent position 
was that of engineer and manager to the 
automobile branch of the business of J. and E. 
Hall, Ltd., of Dartford, with which firm he 
remained for five years. He then went to 
America and for three years was the general 
manager of the Pierce Arrow Company. He 
returned to this country and was for 
about five years resident director of the 
Associated Equipment Company, Ltd. Later 
he was managing director to Bean Cars, 
Ltd., and occupied an executive position 
with David Brown and Sons, Ltd, of 
Huddersfield. 

At this point in his career Mr. Kerr 
Thomas left the automobile industry and 
became general manager of Houghton, 
Butcher and Co., Ltd., manufacturers of 
photographic apparatus. In 1938 he ioined 
British Photographic Industries, Ltd., as 
works director of the company’s Waltham- 
stow factory. The following year he was 
appointed a director of the company. He was 
largely responsible for the conversion of the 
Walthamstow factory for the production of 
aerial cameras, sighting and reconnaissance 
telescopes and other specialised optical 
equipment needed in the recent war. He 
had a severe illness in 1942, which precluded 
him from taking thereafter as active a part in 
the works direction as he could have 
wished. 

Mr. Kerr Thomas was a member of the 
Institution of Mechanical Engineers and of 
the Institution of Automobile Engineers, 
of which he was a_ Past-President. 
During the years he was closely associated 
with automobile work he made many con- 
tributions to technical literature and two of 
his books are in current use. They are “ The 
Automobile Engineer’s Pocket Book” and 
“Tables, Formule and Memoranda for 
Automobile Engineers.” He was regarded 
as a specialist on transmission, and in recent 
years he was responsible for the Automobile 
Section in ‘‘ Kempe’s Engineer’s Yearbook.” 
Among his hobbies was that of collecting 
period timepieces, and the “ grandfather ”’ 
clock which he presented to the Institution 
of Automobile Engineers at the conclusion 
of his two years of office as President from 
1925 to 1927 still stands in the entrance hall 
of the Institution. He had a dignity and 





charm of personality which will long be 
remembered by those who were privileged 





to work with him. 





The F.B.I. and the British 
Employers’ Confederation 


THE Federation of British Industries and the 
British Employers’ Confederation agreed in 


principle last Tuesday to amalgamate. On that 
day the annual general meeting of the British 
Employers’ Confederation took place in London 
and on the same day the Federation of British 
Industries held ‘a special general meeting to 
consider a resolution for an amalgamation of 
the two organisations. At both meetings 
resolutions were passed agreeing in principle 
to the two organisations being merged into one 
body with one President and Council and 
staff, and it was decided that a scheme of 
amalgamation should be prepared for sub- 
mission to the members of the two organisa- 
tions. 

A statement made after the meetings points 
out that owing to the wide difference in the 
structure of the two organisations, the working 
out of a scheme satisfactory to both will 
inevitably require some time, but the decision 
which has now been taken in principle will 
permit that work to proceed. Hitherto, the 
British Employers’ Confederation has dealt 
with labour questions, whilst the Federation 
of British Industries has devoted its attention 
to commercial and economic matters, but the 
necessity for close contact between the two 
organisations became very apparent during the 
war. There were many industrial problems to 
be settled which involved both labour and 
commercial issues, and in dealing with these 
the Government called for the co-operation of 
both organisations. Under war conditions the 
situation was met by the appointment of joint 
committees to handle specific subjects, and, to 
facilitate this development, it was arranged in 
January, 1945, that the two organisations should 
have their offices in the same building at 21, 
Tothill Street, London, 8.W.1, so that they 
could be in daily contact. 

The experience gained during the war years 
has emphasised the necessity for that contact 
to be’ still further developed and regularised 
on a constitutional basis if employers are to be 
able to make the fullest contribution towards 
solving the many formidable post-war problems 
confronting the country to-day. It is with that 
end in view that the principle has been accepted 
to merge the two organisations into one, which 
will be fully qualified to examine and deal with 
all aspects of industrial problems. 

Sir Clive Baillieu, President of the F.B.I., told 
a Press conference after the meetings on Tues- 
day that neither organisation had any intention 
of infringing the integrity and responsibility of 
members or of seeking new powers for the new 
body. Nor was it the intention to establish 
any monopoly of representation or of member- 
ship. Until the new organisation was complete, 
each body would continue to carry out its 
present functions, but it was hoped with even 
closer collaboration than before. 

At the meeting of the British Employers’ 
Confederation, Lord Weir was re-elected Hon. 
President and Mr. G. 8. Maginess was elected 
to succeed Mr. Andrew K. McCosh as President. 
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Letters to 


(We do not hold ourselves responsible 


the Editor 


for the opinions of our correspondents) 





AGRICULTURAL MACHINERY 


Sir,—To-day, on re-reading THE ENGINEER 
of October 25th, I came across an article on 
page 369 which I had apparently missed pre- 
viously. This article, the extract from the 
Presidential Address of Mr. A. E. Turner, 
M.I.E.I., to the Society of Engineers, seemed to 
me to contain more sound sense than I have 
seen in print for many a long day. 

My father farmed 800 acres and the farm was 
to @ great extent mechanised so far as agricul- 
tural mechanisation was known. In time I 
became a young farmer, but after a few years 
I felt engineering had perhaps a wider scope, 
and to-day I have been an engineer for seven- 
teen years. I have been in many factories in 
many lands, but at heart I am still a farmer, 
and when I walk round a farm and look at 
agricultural machinery, as I often do, I some- 
how feel that I am looking at something akin 
to the vehicles one used to see when an engine 
was fitted to a horse-drawn carriage, and the 
result called a motor-car. The motor industry 
has gone a long way since those days and the 
modern motor-car is, I think we-can say, an 
efficient machine built for the job it has to do. 
Likewise, I hope one day to see agricultural 
implements built from scratch for the job in 
hand rather than adaptations from existing 
horse and manual machinery. 

I believe a good deal is already being done in 
this direction and may the volume of such work 
increase apace. 

C. A. B. WittiaMs. 

Bradway, November 30th. 





FUEL AND THE FUTURE 


Sir,—In reference to the article in your 
journal of 25th ult.—‘‘ Fuel and the Future ” 
—the author hints that a more practical 
utilisation might well be made in the near 
future of low-grade heat, in view of the rising 
costs of fuel and the need for economising and 
conserving it as far as possible. 

Apropos of this, I have lately wondered if 
it would not prove feasible to work a heat 
cycle under strictly regulated conditions as 
regards temperature and pressure increases, 
within a limited working range just above and 
around the critical temperature and pressure 
of a gas. The gas suggested in the first place 
is CO,, as of all the common gases its critical 
temperature (88-5 deg. Fah.) renders it par- 
ticularly suitable for the external addition of 
heat by hot water at about 120 deg. Fah, 
and the cooling it by cold water at 60 deg. 
Fah. (or lower). Below is a diagram (Fig. 1) 
giving the isothermals for this gas, tempera- 
tures being in Centigrade. 

The method of working the cycle is fairly 
straightforward. Starting from a state point 
A (Fig. 1) the gas at 73atm is compressed 
isothermally to point B. From the latter 
it is compressed further adiabatically to 
point C to 78-5 atm. Its temperature will 
rise to about 31-5 deg. Cent. Heat is now 
added externally at constant pressure to 32-5 
deg. Cent. (point D). Adiabatic expansion 
then takes place along the dotted adiabatic 
line to original point A. From A the working 
fluid is propelled along a cooler under prac- 
tically constant pressure conditions to point 
B again, the cycle being repeated. The shaded 
area represents the work done. At first sight, 
it does not look very promising. But inspec- 


effective pressure is about 75 lb per square inch, 
which is serviceable enough. One degree of heat 
added to a gas of the density of CO, at point C 
—equivalent to 45lb per cubic foot is the 
equivalent of 367 deg. Cent. added to the same 
volume of the gas at N.T.P. The small rise of 
temperature along C D doubles the volume 
approximately. 

Assuming we are dealing with 1 cubic foot of 
compressed gas at C, the work: per cycle, 
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assuming this is completed in 1 sec., is at the 
rate of 
75 X 144/550=19-5 h.p. or 
75 X 144/778=13-9 B.Th.U.s. 
The heat addition is at the rate of 
45 x 454 x 0- 216/175 x 1=25-27 h.p., or 
45 x 0-216 x 9/5=17-5 B.Th.U.s. 
Where specific heat of CO, at constant 
pressure=0- 216, 
The mechanical work thus appears to 
approximate closely to the heat equivalent. 
It becomes a smaller percentage as working 
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range is extended. Thus, if 3 deg. of heat 
are added so that the 35-5 deg. isothermal 
is reached, the efficiency of the cycle is between 
45-50 per cent. In the instance just given it 
is nearly 75 per cent. The reason for the 
high efficiency seems to be that at or near the 
critical point the fluid though still gaseous 
is only a very imperfect gas, and its isothermal 
compression at A differs from the normal 
isothermal compression for a gas in that the 
working substance is so highly condensed or 
compressed that the mutual attraction of 
the molecules for each other comes into play, 
preventing much rise of pressure. In effect 





= C and the rectilinear energies of the mole- 
cules become to a large extent oscillatory 
energy of the molecules inter se. At B the 
curve takes a rather abrupt upward turn, 
as at this point the limiting size of the particles 
now largely inhibits further shrinkage in volume. 
At D a small temperature increase results in a 
disproportionately large development of recti- 
linear. velocities, or as we might say, the 
expansion rate is abnormally high. All gases 
naturally exhibit these or similar character- 
istics at their critical temperatures and pres- 
sures, and it is the rectilinear velocities of 
gases with which we are chiefly concerned in 
heat engines. 

The mechanical arrangements for working 
the cycle are preferably of rotary or turbo 
type, so that the temperatures at different 
points in the closed circuit are tolerably con- 
stant, thus making the working conditions more 
easily controlled. A turbo blower A (Fig. 2) 
compresses the fluid adiabatically from 74 atm 
at D to 78-5atm at B, a pressure ratio 
of 1-06, necessitating a peripheral speed 
of 200 feet per second or so in the impeller, 
and one or two stages at most of axial com- 
pression. The gas then passes through the 
heating element B, whence in expanded 
volume it proceeds to the turbine C, part of 
whose output drives the blower. From the 
turbine it goes through the cooler D back to 
the blower. 

One would be safe in assuming an overall 
mechanical efficiency of 70 per cent. The 
pump only involves a small amount of negative 
work as the pressure increase is not accom- 
panied by any considerable reduction in volume. 
To give an idea of scale, a 6in diameter axial 
impeller would pass about 15 cubic feet of gas 
per second at about 10,000 r.p.m., sufficient 
for about 270 h.p. 

F. R. DIMBLEBY, 

Ipswich, Suffolk. 

November. 


REMUNERATION OF ENGINEERS 
Sm,—The extensive discussion in your 
columns of ‘G.I. Mech. E.’s”’ letter reveals 
once again widespread discontent with the 
status of the profession. Unfortunately, it 
gives little indication that engineers are pre- 
pared to take practical steps to correct the state 
of affairs to which they object. 

For instance, ‘“‘N. A. E.”’ states that ‘‘ for 
many reasons neither the A.Sc.W. nor the 
Engineers’ Guild are satisfactory,” without 
advancing a single one of these reasons. He 
then offers a most elaborate proposal for a pro- 
fessional federation, but gives no indication 
that he has taken, or contemplates taking, any 
steps to make it a reality. 

I believe that the present need of the pro- 
fession is not for this or for any other new 
“plan,” but for practical activity on the part 
of individual engineers. The profession already 
has enough organisations ; the reason why they 
are not fully effective lies in our failure to make 
full use of them. May I recommend to 
‘*N. A. E.” and others who think like him the 
following steps? First, they should take an 
active part in the affairs of their institution. We 
often hear complaints at the dullness and 
lethargy of these bodies, but are not the com- 
plainants themselves to blame? Are not the 
defects of the institutions the direct result of 
the apathy of the membership ? 

Secondly, they should join the Engineers’ 
Guild and participate in its work. The pro- 
fession is so divided that there is a vital need 
for a body embracing engineers of all branches 
and dedicated to those aspects of professional 
life which are of common interest to all, but 
which are largely outside the scope of the 
charters of the institutions. The Engineers’ 
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Guild is the only existing body that can fulfil 
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this function. If the nature of their employ- 
ment is such that a trades union can be of 
assistance to them, they should also seriously 
consider the advisability of joining it. 

Thirdly, and I consider this very important, 
they should see whether they could not play a 
fuller part in the life of the community (for 
example, by service on local councils). They 
should always try to bring to bear on current 
problems the combination of exact knowledge 
with a practical outlook that engineering instils. 

The suggestions I have made do not pre- 
suppose the fulfilment of an abstract ‘ plan,” 
but can be put into practice at once by any 
engineer who wishes to do so. They involve 
much hard work, but offer an absorbing interest 
inreturn. I am confident that by such methods 
a real improvement in status and remuneration 
is possible ; how far it is realised depends prin- 
cipally on engineers themselves. 

C. L. CHamPion. 

London, 8.W.7, December 8th. 


Sirr,—The large volume of correspondence on 
the above subject raises issues of much import- 
ance. In particular, the remarks of Mr. Gelder 
(in THe Encrveer for November 8th, 1946) 
call for comment. - 

He says, “‘ From my own experience I have 
found that the holder of a technical qualifica- 
tion is not necessarily the best engineer... . 
I have come into contact with people holding 
B.Sc. (Eng.) who have been practically useless 
in industry, and yet I know of one of the leading 
firms in the world in its own particular branch 
of high-class precision engineering where the 
number of people employed who hold B.Sc. 
(Eng.), A.M.I, Mech. E., or equivalent qualifica- 
tion is practically non-existent, certainly none 
of the executive staff or designers hold them. . . . 
Technical qualifications alone do not make an 
engineer.... There are plenty of first-class 
engineers without these qualifications.” 

We have all met the type of “‘ non-practical ” 
man to whom Mr. Gelder refers ; but I submit 
that this type is in a very small minority. Most 
men with technical qualifications are very good 
engineers. 

A man with technical knowledge (with or 
without qualification) and no practical experi- 
ence is not an engineer. Neither is a practical 
mechanic with no technical knowledge an 
engineer. On the other hand, a man can, of 
course, be an excellent engineer with practical 
experience allied to high technical knowledge 
and be without any qualification. 

Many engineering firms have apprentice 
training schemes in operation. Some of these 
firms have schools attached to their works, 
whilst others allow their apprentices time off 
to attend technical school. The final goal at 
most of the technical schools is Higher National 
Certificate or B.Sc. (Eng.) Degree. 

Mr. Gelder’s remarks raise an issue which is a 
fundamental issue for apprentices and for the 
engineering industry as a whole. It would seem 
that apprentices will have to decide whether to 
“jog along” at their studies, pass the more 
elementary examinations and remain medio- 
crities (as far as technical knowledge is con- 
cerned) without qualifications, and so avoid the 
criticism which technically qualified men, as a 
class, receive from some (often influential) 
quarters, or to strive and succeed in their final 
qualifying examination, and so earn disapproval 
from the same quarters. 

One critical correspondent suggests that 
technically qualified men are all inferior to their 
unqualified colleagues, and he thinks that this 
is because they have damaged their health in 
working for the qualification! This is really a 
very original “ new one ”’ to add to the list of 
criticisms levelled at qualified men. 

In this connection—if I may interpose here 
a personal note—I would say that I know what 








it means to be a fairly good all-round practical 
and technical man in my own line without 
qualifications, and (having obtained my qualifi- 
cations rather later then most people, by evening 
study alone) also with qualifications and can 
therefore speak with some authority on the 
subject. 

I have drawn the conclusion from my own 
experience that some people’s criticism of 
qualified men originates in a sentiment closely 
allied to jealousy. This simple explanation, 
however, does not make the position less serious 
for the qualified men concerned. 

One would agree with most of the remarks of 
Mr. Haut, in THz Enorveer for November 
15th, 1946. However, in connection with the 
examination standards required for engineering 
qualifications, he says: ‘ It is therefore obvious 
that such standards can only be obtained by 
individual efforts and ability, and the rewards 
will follow such ability.” It would be nearer 
the mark to say: “...the rewards should 
follow such ability.” Generally speaking, they 
certainly do not doso. The individual suffers 
and the industry suffers in consequence. 

As quoted above, Mr. Gelder mentions a 
leading firm who apparently prosper because 
they have unqualified men in executive posi- 
tions, and thus discourage those who would 
seek qualifications. If this is true, it is sufficient 
proof that Mr. Haut’s remarks are ill-founded. 
It would be interesting to know the real cause of 
this firm’s success; but it is certainly not 
because they lack men with qualifications ! 

Depending on the nature of their product, 
some firms do not need highly technical men. 
These firms are run successfully by the joint 
efforts of practical and commercial men, the 
higher positions being usually held by the com- 
mercial men. To-day, these conditions prevail 
in firms producing highly technical products. 
In such firms technical men (with or without 
qualification) are bound to be employed, but 
their status is becoming of less and less import- 
ance. The important question arises: ‘‘ What 
class of article will there be eventually to 
produce and market if the technical and design 
function is to remain in so inferior a position as 
those in control would have it ? ” 

Air-Commodore E. L. Howard Williams, in his 
review of “The Rise and Fall of the Luft- 
waffe ’’ (Hauptmann Hermann) in The Daily 
Telegraph for April 4th, 1944, quoted certain 
passages from the book. One of these passages 
is worth quoting here. It is :— 

“*... Goering and Milch ... did not under- 
stand technical problems and therefore did not 
want to have anything to do with them. So 
they created the Engineer Corps. ... Members 
of this Corps were not to be officers. ... Goering 
and Milch never accepted the engineers as their 
equals or even as people they could talk to... . 
The inferiority of the Engineer Corps finally 
became such a scandal that something had to 
be done about it, but by then it was too late.” 

B.Sc. (Ena.), A.M.I. Mecu. E. 

December 3rd. 





Sm,—I have followed this correspondence 
with great interest. In the December 6th issue 
there were thirty-six advertisements of “‘ Situa- 
tions Open ”’ containing the request to “‘ state 
salary required.” This condition of affairs puts 
applicants into something of the position of 
landless serfs at a medieval agricultural 
* hiring.” 

A number of palliatives have been recom- 
mended. I should like to point out that even 
at present engineers are not quite without pro- 
tection. A very small start has been made, and 
the way is clear for further progress. 

First, those who seek guidance in the matter 
of “‘ salary required,” can seek the advice of 
the engineering committees, national and local, 
of the Association of Scientific Workers. This 








body has drafted a set of salary scales which 
will save the innocent applicant from accepting 
an outrageously low figure. 

For those already in employment there exists 
a procedure agreement between the A.Sc.W. and 
the Engineering and Allied Employers’ National 
Federation, providing for “discussions with 
affiliated managements by deputations of their 
staffs. 

I am well aware, from personal experience, 
that there are two large hurdles to be overcome 
in using this procedure. The first is the natural 
difficulty in persuading engineers, who are 
inevitably individualistic in their outlook, to 
entrust their affairs to a deputation. The 
second is to persuade the management that there 
is no personal or political axe to grind. In my 
last position we came up against these diffi- 
culties in full measure, and it was a matter of 
years before results were seen. In one case an 
irate chief actually resorted to physical violence. 
Our strongest card was the fact that the labora- 
tory staff received on the average lower salaries 
than the draughtsmen, who received A.E.S.D. 
rates. In the end we achieved our aim, solely 
by virtue of the fact that it was, stripped of all 
irrelevant attributes, a true aim. Many griev- 
ances have been redressed that only needed 
to be brought into the open. Heavy post-war 
retrenchment, involving much “ staff-shedding,” 
has been carried out according to a mutually 
agreed procedure, designed to avoid any un- 
necessary hardship to the staff affected. 

The prospect may sound daunting to a man 
accustomed to minding his own business, but 
it must be faced. The sooner that full use is 
made of existing resources everywhere, the 
sooner will it be possible to take the matter up 
on a national scale, and to place our profession 
on a status level with those of the law and of 
medicine. 

As for the question of which organisation will 
achieve results, this cannot with certainty be 
answered, but one thing is certain, that a 
parochial outlook on the part of any organisa- 
tion will injure the effectiveness of that organi- 
sation, and will damage the prospects as a 
whole. There is room for the A.Sc.W., the 
A.S.8.E.T. and the Engineers’ Guild. 

A. M. C. 

December 7th. 





Sm,—The recent correspondence in your 
columns on the subject of remuneration of 
engineers compels me to add my own views to 
those already published. May I suggest 
that :— 

(a) Except in the fields of research, tech- 
nical knowledge and experience alone are 
not rare enough attributes to command a very 
high salary. 

(6) Improved remuneration for a proportion 
of the large numbers of qualified engineers 
will follow automatically. when sufficient engi- 
neers have fitted themselves for administra- 
tive positions by broadening their knowledge. 
Probably, at present, the confidence of em- 
ployers is weakened by the poor showing in 
administrative positions of engineers who have 
never fitted themselves for such appointments. 

(ec) The number of non-engineers holding 
positions requiring engineering ability is prob- 
ably greatly exceeded by the number of engi- 
neers, without administrative ability who 
are holding administrative positions. 

If an engineer is dissatisfied with his salary, 
should he not consider the following points :— 

(1) If it is accepted that remuneration is 
governed by the question of supply and demand 
and if the supply is so great that it depresses 
remuneration then it follows that his job is 
one that can be done by a great number of 


people and cannot be one requiring very special 
attributes. 





(2) If a non-engineer has taken up an engi- 
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neering job and made a success of it, why 
cannot a man who has the benefit of an engi- 
neering background obtain and make an even 
greater success of a similar job ? 
(3) The knowledge required to pass the exami- 
nations of the professional institutions is merely 
the minimum which can be regarded as accept- 
able at the outset of an engineer’s career. It 
is not a matter of acquiring proficiency in an 
occupation and then applying this proficiency 
during a lifetime. If, as so often happens, an 
engineer is applying virtually the same know- 
ledge which he gained during his training after 
ten or twenty years, he cannot expect to be 
paid more than he was ten or twenty years 
ago. (Neglecting, of course, changes in the 
value of money.) 
In short, the remedy is for engineers to 
associate themselves with appointments re- 
quiring rarer attributes rather than to try by 
artificial means to raise the remuneration and 
status of mere technicians. 
W. F. GEorGE. 
Farnham, Surrey. 
December 4th. 


Srr,—I wonder how many members of the 
profession who regard trade unions with sus- 
picion realise that this attitude, if not already 
out of date, was completely out-moded by the 
great increase in status which they achieved 
during the war, in partnership with employers 
and a Coalition Government, in which the 
Conservative element predominated? — 

I fuliy support the views of Mr. Babcock in 
your issue of November 29th and am convinced 
that, if such engineers would swallow their 
prejudices and examine the performance of 
professional unions in all fields, the claims of 
the A.Se.W. in the engineering world should at 
once be apparent. 

The fact that such organisations act as trade 
unions and affiliate to the T.U.C. should by no 
means be taken as indicating a “‘ leftist ’’ policy, 
but shows that they are taking all possible steps 
to augment their powers of protecting their 
members. Surely this is a fundamental part 
of their work. 

In any case, now that wartime practice nas 
made the trade unions the acknowledged media 
for contacting the organised section of the 
working population, not only on economic 
matters, but on all affairs concerning the welfare 
of their members, the professional organisations 
would be falling short of their duty if they did 
not avail themselves of this additional channel 
of activity. 

A. F. B. Natt. 

Purley, Surrey, December 4th. 





SOUTHERN RAILWAY SCHEME 


Sir,—With reference to the editorial in the 
issue of your journal for November 29th, 1946, 
dealing with the Southern Railway develop- 
ments, we venture to draw your attention to a 
misstatement in the conclusion of the article. 
It is there stated that the profile of the 1600 h.p. 
main line diesel-electric locomotives being 
built by this company for the Egyptian State 
Railways “...has deliberately been kept 
within the British loading gauge..”’ for the 
purpose of trial runs on the L.M.S.R. before 
being shipped to Egypt. Whilst there was an 
early suggestion that such trials might be con- 
sidered, it was abandoned almost at the outset, 
when it was realised that the British loading 
gauge would impose certain restrictions, The 
locomotives are being built to take full advan- 
tage of the Egyptian loading gauge, and there- 
fore trials in Britain will not take place. 

THe ENGLisH ELEctTRIic Company, L7tp., 
J. H. M. Syxezs, 
Press Liaison Officer. 

London, W.C.2, December 9th. 


At a meeting of the Institution of Mech- 
anical Engineers, last Friday, December 
6th, 1946, a paper entitled ‘‘ Free-Piston 
Compressor Engines ’’* was read by H. O. 
Farmer, M.C., B.Sc., A.M.I. Mech. E. The 
following discussion ensued :— 


DISCUSSION 


Mr. H. Desmond Carter mentioned certain 
disadvantages associated with the free-piston 
compressor. For instance, connecting-rods 
and cranks were there; they were labelled 
“ links,” but they were there, and also crank- 
shafts were present in the free-piston units, 
one on each side, oscillating instead of 
rotating. That seemed to be rather a fine 
distinction. From the illustration at the end 
of the paper it would be seen that for one 
operating diesel cylinder there were two 
crankshafts, of diameters comparable with 
those of a normal diesel engine, judging from 
the diameter of the crankshaft shown com- 
pared with the operating piston. There were 
four crankpins and four connecting-rods, and 
again the connecting-rods, in proportion to 
the diesel piston, appeared to be very similar 
to those which would be used in a crankshaft 
engine. The free-piston compressor had the 
limitation that it could operate only, say, 
between 75 1b and 1001b per square inch 
delivery pressure, and if the delivery pressure, 
or the pressure in the air bottle at all events, 
dropped below that, various auxiliary devices 
had to be brought into operation, such as 
pressure-retaining valves, and _ blocking - 
pistons, automatically controlled from the 
governor to close the delivery valves. These 
were all additional contrivances which had 
to be taken into account when making a com- 
parison with the more conventional type of 
equipment. 

The heat losses to cooling water given in 
the paper amounted to 17 per cent. Before 
leaving Manchester he turned up a 
heat balance on a loop scavenge diesel 
engine, and found that the corresponding 
figure was 15 per cent. That was for an 
engine with oil-cooled pistons, so that it 
might be necessary to add possibly 2 or 3 per 
cent. It seemed to him, therefore, that the 
heat loss figure given in the paper was in close 
agreement with that for a crankshaft type of 
engine. 

On the whole, he would favour a constant 
inner dead point, on the ground that other- 
wise, if the compressor were operating at a 
constant load for some time, a ridge would 
wear in the cylinder, and then if the load 
were changed there might be a danger of 
piston ring fracture. For a high-output 
engine, at all events, he would feel that 
piston ring movement would be of advantage, 
if similar to that which arose in the crank- 
shaft engine, in order to keep the piston rings 
free. 

He had been a little staggered by the 
author’s remark, when introducing the paper, 
that he would not reply to any remarks on 
gas generators. Personally, he was interested 
in that subject, and as it was referred to in 
the paper he felt justified in “‘ shooting back.” 
He was in favour of gas generators of some 
type, because the piston type of gas generator 
associated with a turbine in series had the 
characteristic of absorbing the high-tempera- 
ture part of the cycle in the piston unit with 
great efficiency, dealing with relatively small 
volumes of dense gas, whereas the turbine 
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part of the equipment dealt efficiently wit) 
large volumes of lower-temperature gas, an! 
the overall efficiency of the equipment was 
therefore high. 

The free-piston gas generator, however, was 
not the only solution ; there were other types 
of piston generator, such as the crankshaft 
type, and again naturally each type had its 
own advantages and disadvantages. To his 
mind, the disadvantages of the free-piston 
gas generator were, in the first place, that it 
was bulky. That arose from the fact that if 
one had, say a diesel engine piston of Tin 
diameter one required an air compressor 
piston of, say, 20in diameter associated with 
it. The equipment could not be built up as a 
multi-cylinder unit; there had to be inde- 
pendent gas generators, and for a normal 
installation there would be a multiplicity of 
these relatively bulky units. Secondly, the 
free-piston gas generator operated at a con- 
stant speed, the speed being determined by 
the reciprocating weight of the moving parts. 
That was a disadvantage, because on variable 
load a smaller pressure and a smaller quan- 
tity of gas were required, and, as the pressure 
of the gas before the turbine dropped, the 
free-piston compressor reached an unstable 
condition, which involved closing down the 
free-piston generators in turn automatically 
as the load on the turbine was dropped, and 
as the load on the turbine increased these 
free-piston generators had to be put into the 
starting position and automatically started 
up in turn. That naturally required fairly 
elaborate control gear. 

Again, theoretically, if there were, say, six 
free-piston gas generators they might all 
exhaust simultaneously ; there was no con- 
nection between the pistons, as on the multi- 
crankshaft gas generator, where there would 
be an almost constant delivery of gas so that 
it was necessary to have a gas collector, with 
consequent loss in kinetic energy in the gas, 
some of which, however, reappeared as heat. 

As against this, with the crankshaft type 
the flow of gas could be varied by varying 
the revolutions per minute of the generator. 
A multi-cylinder crankshaft arrangement 
could be used, and that provided a very 
compact form of generator, more or less on 
the lines of a conventional diesel engine ; 
and the air could be provided by axial or 
centrifugal compressors, which meant that 
the equipment was compact and efficient. 
The crankshaft gas generator had a dis- 
advantage, in that’ with a normal com- 
pression ratio the maximum cylinder pres- 
sures would be very high; but he did not 
know that one should be unduly frightened 
of maximum pressures of the order of 2000 Ib 
per square inch. There was, however, 
another answer: lower compression ratios 
might be used, of the order of, say, 7/1, and 
with the assistance of a glow plug in the 
cylinder for starting purposes there should be 
no inherent difficulty. 

Mr. W. A. Tookey said he had been 
waiting for a good many years past for 
such a paper as had been presented that 
evening, and at last it had arrived. His first 
introduction to the Pescara free-piston com- 
pressor, as it was now called, was in 1932, 
when he was engaged to make a test of one of 
the earlier designs. It was then in a printing 
works in Paris, and it was, as Mr. Desmond 
Carter had mentioned, distinctive in that 
there was no vibration at all when it was 











*An abstract of the paper is printed on page 540. 


working. It worked, and it worked well and 
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regularly ; but what struck him most about 
it was the noise that was made whilst it was 
in operation. 

Nowhere in the paper was there given the 
cylinder capacity, or the designed cylinder 
capacity, of the particular engine of which 
diagrams were given. The author mentioned 
the bore, 4:73in, and mentioned the running 
speed—and the running speed, apparently, 
could not be adjusted very easily ; one had 
to take what speed the set gave one. The 
combined stroke of the two pistons would be 
about 144in. If that was so, it enabled one 
to go a little further, and it was possible to 
judge the amount of heat that was going into 
the cylinder and the ratio of that heat to the 
thermal efficiency, thus getting the brake 
mean pressure. The mixture strength which 
he computed from that would only be about 
28 B.Th.U. per cubic foot of total cylinder 
volume, and the ratio, therefore, between the 
indicated mean pressure and the mixture 
strength was the very high figure of 2-78. 
That was a very good figure indeed, and only 
to be obtained with mean pressures of that 
order and mixture strengths of that weakness 
(if he might so describe it), because only then 
did one get an efficiency as high as was 
claimed in the paper. That meant that if one 
wanted to increase the output of that engine 
one would increase the rate of fuel con- 
sumption, and then one would not get the 
thermal efficiency of 49-1 per cent. 


Usr By SERVICES 


Brigadier F. N. McLennan remarked 
that his inspectorate was _ free-piston- 
minded to this extent, that from a 
Service \point of view a combined engine- 
compressor of the kind in question had con- 
siderable attractions. It was light, and if 
light alloys were used for the main casting it 
could be made very light indeed as com- 
pared with the conventional engine and com- 
pressor. He imagined also that the number 
and variety of the spare parts which would 
have to be carried in the field would be con- 
siderably less than with any ordinary com- 
bination of engine and compressor, and to the 
Royal Army Ordnance Corps and to the 
R.E.M.E., who had to do the maintenance, 
that was a considerable advantage. Although 
the Service had only had experience of those 
two machines for a comparatively short time, 
and therefore had not any great length of 
experience of their running and of possible 
troubles, there were obviously certain snags 
which had not yet been entirely overcome. 
There had been a certain amount of mech- 
anical trouble in the link mechanism, and a 
re-design was in hand now. They had had 
trouble also with too much oil coming through 
with the compressed air, but that, too, he 
thought, would be overcome by changes in 
lay-out and in the size of air filters and so on. 
There was the point that, as compared with 
the ordinary Service type of compressor of 
comparable output, the machine worked in 
one stage, whereas the ordinary one worked 
intwo. That might perhaps explain a certain 
amount of trouble, or the beginnings of 
trouble, with delivery valves. They were 
working at a much higher temperature than 
with the two-stage compressor, and more 
work was needed to make sure of continued 
reliability. He had seen recently one of their 
two machines stripped down, and that 
seemed to accentuate the need for very 
careful alignment of the engine and com- 
pressor and cushion cylinders linked with 
them. There seemed to be no reason in 


principle why the boring of the cylinders and 
the machining of the pistons and piston-rods 
should not be a fairly straightforward opera- 


due to slight distortion or faulty machining 
in the first instance he did not know—that 
there was evidence that care must be taken 
in the alignment of the coupled pistons and 
the cylinders. It might sound as though he 
were running down the free-piston com- 
pressor, but he was not. There were teething 
troubles with all new things, and particularly 
with anything so unconventional as the 
Pescara compressor. 

Another consideration which weighed with 
the Service was the ability of a prime mover 
to start at very low temperatures as well as 
at very high temperatures. So far they had 
not had the cold starting performance with 
the Pescara compressor that they hoped they 
would be able to get with Service compressors 
for the future. 


SoME PRACTICAL PoINTsS 


Mr. E. Marsland said that the liner wear 
figures given in the paper were surprisingly 
small, and he would be glad to have an indica- 
tion from the author of the amount of ring 
wear which might be expected. The possi- 
bility suggested itself that the ring wear on 
these machines might be very high, as the 
piston speeds in the early part of the power 
stroke, when the gas loading on the rings was 
high, were much greater than in the normal 
crankshaft engine. The author had referred 
to the fact that these compressors, having no 
bearings to damage, could be operated with 
high combustion pressures, but did not the 
difficulties of designing a liner with injector 
holes in the highly stressed portion impose an 
equally severe limitation on the permissible 
cylinder pressures ? 

Mr. H. S. Broom, said that he spoke 
with perhaps a little prejudice on the 
question of free-piston compressors, because 
his own company had spent quite a 
long time ten or eleven years ago working 
under Pescara licences, and they built 
and tested one machine at any rate 
which had many of the troubles which the 
author had encountered. They had liner 
trouble, and particularly piston ring trouble. 
Piston ring trouble was one of the things 
which really beat them. The cylinder wear 
was not so heavy as the piston wear. The 
general design of the machine had much in 
its favour, but it also had disadvantages. 
They came to the conclusion that it had to be 
made very nearly as heavy as a standard unit 
to give the same performance, and he would 
like the author to give some comparative 
figures of the weight of a Pescara type 
machine compared with the conventional 
type. 
The point which might influence the weight 
of the complete unit was the low volumetric 
efficiency and comparatively low speeds. 
To-day, speeds of 1200 or 1500 r.p.m. on a 
unit delivering 100 cubic feet were not 
unusual. He had some very approximate 
figures for the weight of a diesel engine and 
compressor of the normal type, and it would 
be about 25 cwt for a machine delivering 
110 cubic feet. He did not know whether 
the author could give a figure to be com- 
pared with that. That was for a heavy diesel 
engine ; with a petrol engine or a lighter 
diesel engine, of course, the weight would be 
about 15 cwt for a free air delivery of 110 
cubic feet. 

On the question of the governor, the con- 
ventional method of governing the type of 
unit used for portable sets was simply to 
cut out the compressor either by closing or 
by opening a suction valve or by-passing air 
and slowing down the engine so that the 
actual engine fuel consumption when the 
compressor was not pumping was very low 





have as low a fuel consumption when running 
on no load he rather doubted, because the 
speed would remain almost constant, and 
there was still the work to be done on the 
cushion cylinder and a certain amount of 
scavenging and other things which continued 
at more or less the full rate as compared with 
the conventional compressor when slowed 
right down and just ticking over. 

Mr. H. O. Farmer, replying to the dis- 
cussion, said that the pistons on the com- 
pressor described were made of cast iron ; 
if made of aluminium the speeds would go 
up a good deal. The design he had put for- 
ward was intended to be a commercial 
design which could be sold to people, and 
therefore the object had been to’ provide 
something which would certainly be reliable. 
There was no objection to making the machine 
a two-stage compressor. He had been very 
interested in the remarks made by Mr. Broom 
and Mr. Pratt about the older engines of 
which they had experience some time ago. 
He thought the troubles which those speakers 
had with their engines in the old days were 
largely due to combustion. It had been 
stated that the old engine would not run 
for more than 100 hours. He had seen no 
limitation to the number of hours which they 
would run to-day, but on the old engine, as 
developed on the Continent, the combustion 
was not good. If one ran a two-stroke engine 
and asked piston rings to run over red-hot 
ports with bad combustion and kept on 
piling up carbon underneath the rings one 
would not get far. One of the first things 
which his firm did with the free-piston engine 
was to say: “Let us apply our English 
ideas of combustion.” Perhaps they were 
lucky, but he could say with some justifica- 
tion that the combustion on the units which 
they had had running in England was as good 
as anything that could be found in com- 
pression-ignition engines in this country. 

He had been asked what troubles there had 
been with the mechanical parts. There had 
been a number of troubles, but they had been 
overcome. Reference had been made to the 
fitting of needle roller bearings. Experience 
on reciprocating shafts was comparatively 
limited, and it was necessary to learn more 
about it. In the early days of the develop- 
ment of the engines in question the French 
used ball bearings and ordinary roller 
bearings on the reciprocating parts—on the 
ends of the link mechanisms. A ball or roller 
bearing worked satisfactorily when it was 
doing what it was intended to do, #.z., rolling. 
If one suddenly accelerated it and made it 
change its direction one had the rollers 
rotating in one direction, and then one 
suddenly stopped them with a high rate of 
acceleration and pushed them round the 
other way, so that sliding came in. For that 
reason he thought that ball bearings and 
roller bearings were not suitable on the link 
mechanisms. In some cases needle roller 
bearings were used, and with much more 
success, because the inertia of the parts that 
were moving, the actual rollers, was so much 
less that it was much easier to stop them and 
to start them going round the other way ; 
but that again was a point on which they had 
not as much experience as they had about 
the normal rotating shaft in a bearing. The 
application was very new by comparison 
with the crankshaft type of engine. 








U.S. Ratway Returns.—The Association of 
American Railroads states that in the first eight 
months of 1946, the net railway operating income of 
Class 1 railways in the U.S.A. was 298,401,456 
dollars, compared with 735,012,867 dollars in the 








tion, but the fact remained—whether it was 





indeed. Whether the Pescara type would 





same period of 1945. 
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Reflections on Electrical Power Packs 


By J. C. MACFARLANE, M.LE.E., Wh.Se.; J. W. MACFARLANE, 
M.1.E.E., Wh.Sc. and W. I. MACFARLANE, B.Sc., A.M.I.E.E., Wh. Sc. 


HE tendency to standardise was very 

marked during the recent war. Engineers 
literally had to standardise to secure the vast 
production which was required. Trade asso- 
ciation and Service committees are even now 
sitting in attempts to settle standard engines, 
electric motors and generators. Can engine 
makers and producers of a.c. and d.c. genera- 
tors co-operate to produce standard electrical 
power packs ? 

Chambers’s Twentieth Century Dictionary 
defines the word “ pack” thus: Pack, pak, x. 
Compensating 
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FiG. 1—COMPENSATED D.C. MACHINE 


a bundle made to be carried on the back ; 
v.t., to press together and fasten up; _ bring 
together; v.i., to settle into a firm mass; 
to admit of being put into compact shape. 

As far as can be ascertained, the term 
** pack’? was first used in motive power engi- 
neering in the aircraft industry, where ‘“‘ power- 
egg” or “‘ power-pack’”’ is, or was, the name 
given to an aircraft engine unit complete with 
its cover or fairing and accessories. In the 
present context we are using the term “ elec- 
trical power pack” to denote a complete 
miniature power station, consisting of a prime 
mover, generally an oil or petrol engine, closely 
coupled to an a.c. or d.c. generator having 
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FiG. 2—-VECTOR DIAGRAM OF COMPENSATED 
A.C. MACHINE 


switchgear, fuel tanks, radiator, &c., all 
integrally mounted, and enclosed in an all- 
enveloping cover of attractive design. 

Thousands of electrical power packs were 
produced during the war and their develop- 
ment was largely made possible by the intro- 
duction of the completely compensated genera- 
tor (which standardised equivalent a.c. and 
d.c. generators into a single-frame size), 
and by the adoption of closely coupled engine- 
generator units in which the generator has only 
one bearing, while the armature or rotor 
replaces the prime mover fly-wheel in whole or 
in part. 

Even now it is usual for a d.c. generator to 
be made in a somewhat larger frame than that 
of the equivalent alternator. Almost invariably 





the generator is of salient pole, non-compen- 
sated construction, and in this type of machine 
the magnetic effect of the armature (the arma- 
ture reaction) produces & magneto-motive 
force across the face of the pole. This reaction 
distorts the main polar flux and one pole tip 


becomes saturated, permitting only a slight | pack 


flux increase, while the other tip is progres- 
sively weakened and may even be magnetically 
reversed on overload. The net effect is a con- 
siderable reduction in the total flux crossing the 
air gap with consequent poor voltage regulation 
and poor overload capacity. 

To improve the performance the designer 
may lengthen the air gap between pole and 
armature, particularly at the pole tips, to reduce 
the effect of armature reaction. This move, 
of course, means a stronger, and therefore 
bigger, main field. Increase of size brings 
increase of weight, together with slower response 
to load changes, since 
the bigger the field the 
greater its electrical 
inertia and the more 
sluggish it becomes. 

Now, if a winding 
carrying the same cur- 
rent as the armature is 
put on the field struc- 
ture in such a way as 
to cancel out or com- 
pensate the armature 
reaction, these troubles 
are avoided, and the 
usual method is to carry 
this winding in slots in 
the faces of the salient 
poles. The construction 
is, however, expensive 
and is generally used 
only on_ special-duty 
machines. Under the 
stimulus of war, @ 
second form of this 
compensated machine, 
previously used only 
for particular appli- 
cations, was further 
developed, and is now 
as cheap as the non- 
compensated generator. The idea is simple: if 
the machine is compensated, salient poles 
are not required, and the fields may be 
wound directly into slots in the stator as 
is done in the a.c. induction motor. Such 
an arrangement is indicated diagrammatically 
in Fig. 1, the compensating windings being 
at the top and the field windings at the 
bottom of the same slots. Frame sizes for 
d.c. machines equal to those for a.c. generators 
at equivalent ratings are easily possible in this 
way without increase in the d.c. generator price. 


Compensation of the a.c. generator can also 
be achieved ; in this case no extra windings are 
required, use being made of the fact that angular 
displacement takes place between rotor and 
stator when a load is applied. An exciter of the 
highly amplifying ‘‘ Magnicon”’ type may be 
used, and in this case when the load is applied 
and the voltage tends to fall, the exciter ampli- 
fies the change and automatically boosts the 
field of the alternator to restore the initial 
voltage conditions. As the displacement 
between rotor and stator, or load angle, has 
increased, the increase of field is taken up partly 
to maintain the main flux and partly to com- 
pensate for the increased armature reaction, 
as indicated in the vector diagram Fig. 2. 
If the direct current field is produced in a 
three-phase winding, then this winding will 
also act to damp the effects of sudden load 
changes, and, further, will save an additional 
winding specifically for this purpose. 

By designing on these lines, then, d.c. and 
a.c. generators may be made physically inter- 
changeable. The advantage to the manu- 
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FiG. 3—DIRECT-COUPLED WELDING GENERATOR 











facturer is obvious. The prime mover and its 
associated apparatus may therefore be com- 
pletely standardised for all generators of equi- 
valent rating, the electrical unit being taken 
“from the shelf”’ to suit a particular applica- 
tion. In addition, the compensated machine 
has the inherent advantages of lighter weight, 
better overload capacity, and higher efficiency 
and (an important point) experience has shown 
that it can be made at the same cost as the old 
type machine. 

The standardised electrical generator has led 
to a further simplification of basie engine- 
generator set design—the closely-coupled power 
As has been said, this consists of a 
single-bearing generator, flange mounted to th: 
engine, with the output-end engine bearing 
acting as the second generator bearing, and the 
armature, in effect, replacing the fly-wheel. 
When this idea was first mooted, there was 
much head shaking among the engine makers. 
The best answer, of course, was that it worked, 
and in fact, many thousands of closely-coupled 
units were made and ran satisfactorily under 
active service conditions during the war. 

The best and, as is so often the case, the 
simplest arrangement, is to bolt the engine 
end bell and generator magnet flange closely 


Air Flow 


AND PETROL ENGINE 


together and to mount the whole unit on 
flexible supports, two feet being provided on 
the engine and two on the generator. The 
flexible mountings have several purposes: to 
prevent racking of the power unit due to mis- 
aligned feet or warping of the beéd-plate on 
uneven ground; to allow interchangeability 
without close jigging of fixing holes; and to 
help to damp engine vibrations. In small sets 
the rotating member of the generator is usually 
bolted directly to the crarikshaft, while in 
larger units some allowance for warping is 
desirable and this is achieved by a simple type 
of flexible plate coupling, which allows for 
slight misalignment while still holding the 
rotating parts co-axial. A typical small unit 
is illustrated in Fig. 3, which shows a 
d.c. welding generator directly coupled to 
@ standard industrial petrol engine of 10 
h.p. nominal rating. Welding sets of this 
design have been made in large quantities and 
have seen service in many parts of the world. 
The direct coupling and the flow of air through 
the generator (arranged to carry away engine 
heat) are shown. The switchgear is mounted 
in a box on top of the machine. 


A second example, illustrated in Fig. 4, 
shows a 80-kVA alternator of the compensated, 
self-regulating type, driven by a 130 h.p. oil 
engine, and indicates the flexible coupling and 
the unit construction. The efficiency and 
regulation curves for this generator are repro- 
duced here to show the satisfactory values 
obtained with compensated generators. (Figs. 
5 and 6). 

Where exciters are required, these may also be 
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closely standardised for a wide range of 
machines. Modern excitation methods call 
for high amplifications, giving rigid control of 
voltage under sudden load changes. Two 
frame sizes cover a wide range of generators, 
the exciter being usually driven at a definite 
speed by means of a vee-belt, the pulley ratio 
being altered to suit the engine speed. By 
such methods, rigid control of voltage (or 
other electrical quantities) can be obtained 
without the use of vibrating or carbon pile 
regulators. Referring again to the inherent 
regulation curves for the 80-kVA alternator set, 
at 0-8 power factor the specified limits in 
this instance were + 24 per cent of level 
voltage, although closer regulation can be 
obtained if necessary. Normally, the exciter is 
mounted on top of the main generator, so as 
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FIG. 4—FLEXIBLY COUPLED 80-KVA ALTERNATOR AND OIL ENGINE 


to make the bed-plates, &c., interchangeable 
for all types of machines with or without 
exciters. 

In small sets the switchgear is usually kept at a 
minimum and can be conveniently mounted in a 
box on top of the generator making the power 
unit entirely self-contained. With larger packs 
a separate switch panel is necessary and this 
should house all the switch apparatus, while 
d.c. and a.c. panels for similar sets should be 
mechanically interchangeable. They are pre- 
ferably mounted on flexible supports to mini- 
mise instrument shock and to assist inter- 
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Fics. 5 AND 6—ALTERNATOR EFFICIENCY 
AND REGULATION CURVES 


changeability, as in the illustration of the 
80-kVA unit (Fig. 4). 

The prime mover of an electrical power pack 
will normally be an oil or petrol engine, but it 
should be noted that similar sets may be and 
have been made employing a water turbine or 
Pelton wheel. It is therefore desirable that the 
end bells of oil and petrol engines of equivalent 
rating should be similar, and further considera- 
tion should be given by engine makers to this 
important requirement. 

Where a.c. generators are to be used, 
constant speed is usually necessary to main- 
tain a constant frequency. With d.c. generators 
this is not necessary and small power control 
circuits may be used to hold a constant voltage 
over a wide speed range, so that the prime 





with an ungoverned engine, a small solenoid 
may be used to operate the throttle to idle 
the engine on light load, the output ‘voltage 
remaining constant. When a load is applied, 
the solenoid operates to speed up the engine to 
normal. 

A drawback of water-turbine and Pelton wheel 
drives is that the governing apparatus is often 
as bulky and costly as the turbine. Ungoverned 
the speed range is of the order of 1 to 1-7 
from full load to no load, and a variable-speed 
generator may be used to give constant voltage 
over the whole range. It is recommended, 
therefore, that for ungoverned drives, if a d.c. 
output is acceptable, such a unit should be 
used. 

The table below gives a suggested suitable 
range of machines for outputs of 2 to 100 kW 





and summarises some of the points made 
above. 









logue ’’ engines and generators thrown together 
on welded channel steel, coupled with a 
‘catalogue’ coupling, and having hung-on 
switchgear, is now passing, and that a funda- 
mentally designed electrical generating unit 
will be used in the future. Electrical power 
packs standardised on the lines indicated are 
really required at the present time; the com- 
ponent parts—engines and generators—are 
available, and a considerable demand exists 
in the world’s markets for high-class British 
goods of this type. Can the manufacturers 
co-operate to finish the job ? 








4 H.P. Marine Inboard Motor 


A compacr small marine inboard motor 
has recently been developed by the British 
Motor Boat Manufacturing Company, Ltd., 
of Britannia House, Ampton Street, London, 
W.C.1. Known as the “ Mariner” engine, it 
was designed and used in the war for airborne 
lifeboats, and it is now being made in two 
designs. The standard model is started from 
behind the engine, and a special model has the 
power-head reversed, so that the engine can be 
started, and all maintenance carried out, even 
when the unit is placed right in the stern of the 
yacht. The complete engine, including its fuel 
tank, only measures I 4in in height, 14in in width, 
and llin in length. It weighs, we are informed, 
only 52 lb. The special model we have referred 
to has been designed for use in small yachts, 
while the standard form herewith illustrated, 
is particularly suited for installation in launches 
or dinghies. 

The designed output is 4 h.p. at 3000 r.p.m., 
and there is a 2: 1 reduction in the bevel wheel 
drive to the intermediate shaft. As is indi- 
cated, the engine has horizontally opposed 
cylinders, with a vertical crankshaft, and a 
flywheel magneto. Starting is effected 





Suggested Requirements 


Four standard sizes. Speed 
governed for a.c,, unnecessary 
for d.c. Considerable ad- 
vantage in use of ungoverned 
unit with constant voltage 
d.c. generator. 


Component 





Engine or Turbine ... 





Generator Four frames to suit engine 
sizes. High efficiency, light 
weight compensated units. 
a.c. and d.c. frames inter- 





changeable. 

Power Pack Closely coupled — flexibly 
mounted, mplete packs 
interchangeable. 





Two standard frames for com- 
plete range, Constant nor- 
mal speed—belt ratio altered 
to suit engine speed, 


Exciter (if required) 





Box on generator for small 
units. Interchangeable 
flexibly mounted a.c. and 
d.c. panels for each larger 
engine size. 


Switchgear 








Using these recommendations, the electrical 
power pack becomes an assembly of standard 
units and the manufacturer, assembler and 
user benefit alike. To the first, adapting end 
bells, bed-plates, canopies, &c., for each job 
becomes a thing of the past; to the second, 
fitting is reduced to the absolute minimum— 
the connection between the engine and genera- 
tor; and the user benefits in smaller first 
cost. Even alignment on the bed-plate need 
no longer be a skilled job, as sufficient latitude 
is inherent in the type of construction. The 
utmost flexibility in the type of product is 
also obtained, for it is as simple for the assembler 
to supply an ungoverned constant voltage 
d.c. unit as a governed alternator. Moreover, 


the user will obtain a lighter and more efficient 
power pack, having easily replaceable standard 
parts, and at a first cost which should be less 
than that required for the older and more 
haphazard production. 














4 H.P. MARINE INBOARD MOTOR 


by means of a rope sheave pulley. The 
cylinders are cast in close-grained nickel-iron 
while aluminium alloy pistons and phosphor- 
bronze connecting rods are employed. The 
shafts are of stainless steel, and run in ball 
bearings and phosphor-bronze bushes. The 
engine is mounted on a bedplate, and water 
outlet and inlet skin fittings are provided. A 
gear type water pump on the shaft is used for 
engine cooling, and the silencer is also efficiently 
cooled. “ Petroil’ lubrication is employed and 
the capacity of the petrol tank is 5} pints. 
As will be seen from our engraving, the shaft 
is at right angles to the crankshaft and the 
design is such that the engine can be installed 
to give a through drive at angles up to 10 
deg. For larger angles, a flexible coupling is 
inserted in the propeller drive. The other 








mover need not be governed. For example, 


It is hoped that the era of standard “ cata- 


equipment which can be supplied with the 
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‘** Mariner ’’ engine we have described includes 
@ 10in reversible propeller with neutral and 
reverse controls, a 5ft length of jin bronze 
shaft with trunnion-operating gear, lft of 
bronze stern tubing, a bronze stuffing box, 
an outboard bearing, and an auxiliary silencer, 
and 5ft of copper exhaust pipe, together with 
the necessary fittings. 








Micro Boring Bars 

WE have received from E. H. Jones (Machine 
Tools), Ltd., Edgware Road, The Hyde, 
London, N.W.9, particulars of the ‘“‘ Offen ” 
micro boring bar, which the firm is now sup- 
plying. These tools comprise a machined 
body or holder, which is designed to accom- 
modate various types and sizes of standard 
shanks, and twelve sizes of boring bars, cover- 
ing a range of diameters from 0-240 to 1-100in. 
In the boring bars are two eutters set at 180 
deg., the diameter across the two cutting 
edges being adjustable through a micrometer 
thimble. 

Three types of holder are made, of which two 
are shown in the accompanying illustration. 
The fixed holder on the right is used for 





FLOATING AND FIXED BORING BARS 
normal production work. This type can 
also be supplied with the adjustmrent 


thimble totally enclosed to prevent machine 
operators altering the setting of the cutters. 
The floating holder shown on the left of the 
engraving is normally used for second opera- 
tions or in columns. In this holder the bar 
is positively located with the cutting tool 
edges in the plane of float, and both the degree 
of float and frictional resistance are adjustable. 

The shanks, which can be changed to suit 
the tools for different machines, are locked 
in the holders by two grub screws and an 
eccentric locking pin. These screws press 
against opposing flats in the tang of the holder 
and, by adjusting them prior to finally lock- 
ing the eccentric pin, the centre line of the 
holder may be offset by any desired amount 
up to 0-030in from the centre line of the 
shank. In this way errors in tool alignment 
may be compensated when using the boring 
bar in a worn machine. 

The boring bars have a hollow centre, 
extending down to the chambers in which the 
cutters are set. The cutters are rigidly clamped 
in position by the pressure exerted by a push 
tube and a floating tumbler which registers 
on a flat on the top of each cutter. Pressure 
is applied on the push tube by a knurled plug 
screwed into the top of the bar, and this plug 
is tightened by means of a tommy bar. A 
chamfer on the back of each cutter bears 
against the tapered end of a hardened needle 
screwed through the knurled plug. A thimble 
at the top of the needle has engraved on it 
coarse and fine graduations equivalent to 
0-00lin and 0-0002in, respectively, expansion 
in the cutting diameter. In order to decrease 





the cutting diameter the tapered needle is 
screwed back the requisite amount and when 
the pressure of the knurled plug is released 
the cutter can be pushed back into the bar. 

A special grinding fixture built by the makers 
is designed to permit the grinding of any 
required angle on the cutters in identical pairs. 








Nationalisation of Electricity 
Supply 

On Saturday, December 9th, Mr. Shinwell, 
Minister of Fuel and Power, after opening an 
extension at the Sculcoates power station at 
Hull, consisting of a 30,000-kW generating set, 
gave the Government’s reasons for proposing to 
nationalise the electrical generating industry. 
He was, he said, not partial to nationalisation 
for its own sake ; his attitude was determined 
by the hard practical issues involved and the 
prospects of social advance. He freely admitted 
that great developments had been made by 
those now in control of the industry, and that 
many undertakings were great examples of 
enterprise.and progress. He judged the issue, 
however, solely by the criterion of the good of 
the people as a whole. He then went on to say 
that, while great things had been done in the 
way of electrical development in many areas, 
he felt that there was little doubt that we had 
reached a stage at which the existing boundaries 
were retarding progress and the full play of 
enterprise. He could see no way of securing 
orderly national development apart from unified 
ownership and control. For the purposes of the 
generation of electric power, centralised control 
on a national basis had been accepted for years 
past, and it was fairly clear that some greater 
degree of integration in the spheres of supply 
and distribution was also essential if electricity 
was to be put within reach of everyone. 
Referring to the present shortage of electricity, 
Mr. Shinwell said that the position had been 
drastically aggravated by soaring demand, 
notably among domestic users. It had to be 
realised that everything possible must be done 
to lighten the heavy load on the generating 
plant. Unless that was done, cuts of a more 
serious nature must be expected. Cuts might 
be avoided in most cases if domestic users 
would play their part. 








Railway Traffic Operations 





THE Minister of Transport was asked in 
Parliament,‘on Monday last, what steps he was 
taking to arrest the steady deterioration in 
railway traffic operations, particularly in regard 
to general merchandise, coal and mineral traffic. 
He was also asked what was being done to 
alleviate the shortage of locomotives and rolling 
stock which had existed since the end of the 
war. In his reply, the Minister reiterated the 
fact that movement by rail was being hampered 
by shortage of serviceable engines and wagons 
and by the poor condition of most of the stock. 
The remedy, he said, lay in a substantial 
measure of replacement and this was being 
speeded up as much as resources permitted. 
Meanwhile all available means were being used 
to relieve the situation, including arrangements 
for the repair of a number of engines returned 
from war service on the Continent. Two senior 
railway officers had been appointed to investi- 
gate operation in order to ensure the utmost 
fluidity throughout the railway system and to 
see that capacity both of existing stock and of 
workshops was used to the best advantage. A 
number of passenger trains was being with- 
drawn to release engines for coal and other 
freight traffic, and the Minister stated that he 
had asked the railway and engineering unions 
for a special effort over the next three months 
to increase train movements, especially at week- 
ends, and the output of repairs and construction 
of rolling stock. It may be added that the 
two senior railway officers mentioned in the 
Minister’s reply are Mr. T. W. Royle, vice- 
president of the London, Midland and Scottish 
Railway; and Mr. O. V. Bulleid, chief mechanical 
engineer of the Southern Railway. 





An Air-Operated Hydraulic 
Pressure Testing Pump 


A compact small pump, designed for us: 
with high pressure hydraulic testing equip 
ment, which is now being made by the Turne: 
Manufacturing Company, Ltd., Villiers Street, 
Wolverhampton, is illustrated in the accom. 
panying engraving. It is designed for coupling 
directly to existing factory air lines, and serves 
as an intensifier which uses the pressure of the 
air to raise the oil or water in the hydraulic 
system to a higher pressure. 

The pump has two cylinders, arrange: 
vertically in tandem, the pistons in each 
cylinder being coupled together by a common 
connecting rod. The piston in the lower 
cylinder is actuated by the compressed air 
and it has a considerably larger surface area 
than the upper piston. Air is supplied to the 
double-acting lower cylinder through a ported 
rotary valve, which is to be seen on the side 
of the upper cylinder in the illustration. This 
valve is operated through a push rod con- 
nected to the air piston and projecting upwards 














AIR-OPERATED HYDRAULIC PRESSURE 
TESTING PUMP 


through the cylinder cover. The air valve 
spindle is balanced by a spring and is unaffected 
by the air pressure. This arrangement avoids 
any tendency it might have to stick when 
being swung over. 

In order to save time when filling the 
hydraulic system, the hydraulic inlet and outlet 
valves have been designed to lift at relatively 
low pressures, so that liquid from the mains 
supply can flow straight through the pump. 
Once the pressure in the system equals that 
of the mains supply, the pump begins forcing 
the pressure up to the required figure. The 
pump operates continuously until the maxi- 
mum pressure is reached, when it stops auto- 
matically. It holds the pressure indefinitely 
without any loss, but if the hydraulic pressure 
is lowered during the test the pump re-starts 
automatically. An air-reducing valve which 
can be fitted to the unit permits an infinite 
variation of air pressure up to the maximum 
of the mains supply. 

Pumps are made in two types, each working 
with an air supply of 801b per square inch. One 
pump delivers liquid at 750 lb per square inch 
at a rate of 4-5 cubic inch per stroke, and the 
other at 20001b per square inch at 1-7 cubic 
inch per stroke. Higher air pressures of up to 
100 lb per square inch may be used to give 
correspondingly increased hydraulic pressures. 
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A Three-Headed Keyway 
Milling Machine 
A THREE-HEADED keyway milling machine 


has been specially designed by Adcock and 
Shipley, Ltd., of Leicester, for cutting three 


work for the machine. A centrally disposed 
box cabinet under the table houses the elec- 
trical equipment and gives additional support. 
The table has a working surface of 8ft by lft 
and is surrounded by a coolant tray. 

Substantial guides are accurately machined 
along the full length of the cross rail to carry 





the three cutter heads. Two tee slots cut along 








KEYWAY MILLING MACHINE 


keyways at the same time in heavy motor 
vehicle back axle casings. Although specially 
built for this particular job, the machine, as will 
be appreciated, can readily be adapted to 
produce one, two or three keyways in a straight 
line in a variety of other components. Key- 
ways up to }in wide of any length may be cut 














CUTTER HEAD 


providing the distance between any two is not 
less than 20in. 

The new machine, as is indicated in the 
photograph we reproduce, has three cutter 
heads, Each of these heads is a complete and 
independent unit. The heads are mounted on a 
cross rail over a heavy tee-slotted table, and the 








whole assembly is carried by two rigid cast box 
section columns to form a substantial frame- 








the rail carry a pair of stops for each head, and 
these stops can be set to control the distance of 
head traverse according to the length of keyway 
being cut. A non-rotating screw is fitted the 
full length of the cross rail at the rear of the 
heads and is supported by suitable brackets at 
either end. 

Each of the cutter heads is driven by an 
individual 14 h.p. flange-mounted motor and 
has variable spindle speeds, hand and power- 
operated down feed for the spindle bracket and 
hand and power-operated longitudinal travers- 
ing means along the cross rail. As each head 
is an independent unit, different feeds and 
speeds can be used on the three heads at the 
same time. 

Each spindle runs in ball bearings and is 
carried in a bracket which moves vertically in 
slides in the head to permit down feeding of the 
cutters. Adjustable stop rods passing through 
the hollow based spindles take the end thrust 
of the cutters when working to prevent their 
sliding in their collet chucks. A slide down feed 
of 6}in is obtainable and is operated by rack 
and pinion through worm gearing. Down feed 
is effected either from a hand wheel on the 
head or automatically from a ratchet wheel 
which functions at the end of each working 
stroke. This rate of automatic down feed can 
be varied from 0-002in to 0-016in per reversal 
by altering the number of teeth on the ratchet 
wheel moved by the pawl. Dogs on the 
spindle bracket, which can be set to stop 
the cutter feed at the required depth, cause 
a masking shield to slip between the pawl 
and the ratchet wheel. If required, the 
feed can also be started and stopped by 
movement of a conveniently situated hand 
lever on the head. 

Three cutter spindle speeds, of 255, 365 and 
510 r.p.m. are available, the speeds being 
selected through lever-operated sliding gears 
in the head. 

Traversing of the heads is effected through a 
rotating nut which is located and turns on the 
fixed main screw. Drive to the nut from the 
spindle motor is through bevel reverse gears 
with hardened steel clutches. A traverse hand 
feed lever on each head automatically releases 





with the power feed in operation. Automatic 
reversal to control the length of head traverse 
is governed by the setting of the stops bolted 
to the tee slots in the cross rail. At the end of 
the set head traverse travel the stops press on 
to a rack bar which engages with a pinion to 
operate the reversing gear lever. 

Control of each head motor and the suds 
pump is effected through a series of push 
buttons set in a control panel on the front of the 
table. 








Steam Ejector Air Pumps for 
Chemicals 


A NEW design of steam jet ejector air pumps, 
specially intended for use in the chemical 
industry, is now manufactured by the Mirrlees 
Watson Company, Ltd., of Scotland Street, 
Glasgow. Two examples of this design 
were shown at the recent exhibition at the 
Kelvin Hall, Glasgow, one being a single-stage 
ejector and the other a two-stage unit with 
jet condenser. 

In recent years the field of application of the 
steam ejector air pump has extended in the 
chemical trade. In early designs special metals 
were used to combat attack from corrosive 
vapours and gases. But even with these metals 
frequent replacements, particularly of thenozzles 








STEAM EJECTOR FOR CHEMICALS 


and compression cones, are necessary. In the 
new design, developed to overcome this trouble, 
all parts of the compression cones and the 
steam nozzles are made from high-grade non- 
porous carbon, accurately machined and 
smoothly finished. 

In the two-stage unit with inter-condenser, 
which we illustrate, the inter-condenser, includ- 
ing the water sprayer, is made from chemically 
inert stoneware. This inter-condenser, as well 
as the carbon parts of the compression 
cones, are supported by a mild steel frame- 
work. The external flanges on all units 
are made suitable for connecting to glass or 
lead pipes. 

We are informed that the makers have 
already provided ejectors of this design to 
chemical manufacturers and single-stage, two- 
stage and three-stage units have been in service 
since 1942 with consistently good results. 

The three-stage unit was designed for and 
maintains an absolute pressure*%of 4mm Hg. 
with a steam pressure of 120 lb per square inch 
gauge. The vapours dealt with by these 
ejectors include hydrochloric, sulphuric and 
acetic acids. 

We understand that under war conditions ex- 
ploitation of this new development was consider- 
ably hindered, but the company is now in a posi- 
tion to undertake manufacture on a wide scale. 





itself when not in use so that it does not rotate 
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Coal Output 

Detailed figures relating to Great 
Britain’s coal output in the month of October 
(and preliminary figures for November) were 
issued by the Ministry of Fuel and Power last 
week, and from them it may be seen that the 
average weekly production of deep-mined coal 
was 3,687,000 tons, or 110,500 tons more a week 
than in September. This advance, the Ministry 
states, was maintained during November, in 
which month the weekly average output was 
3,735,000 tons.. The output of open-cast coal 
in October averaged 204,400 tons, compared 
with 182,600 tons a week in September. Heavy 
rain, however, during November reduced the 
output, which was 43,400 tons a week below the 
October figure. 

The total tonnage of mined coal lost in 
October averaged 75,800 tons a week. The 
amount lost through disputes, 35,600 tons, was 
above the September figure, the chief reason 
being the South Wales omnibus strike, which is 
estimated to have caused a loss of 34,000 tons. 
Rail transport difficulties and lack of wagons 
caused a loss of 3900 tons a week in October, 
compared with 100 tons in September. 

There were 692,600 wage earners on colliery 
books in October, compared with 697,300 in 
September. Recruitment and wastage of man- 
power in October are said to have been much 
the same as in September, both sides of the 
account showing some reduction. The average 
number of wage earners effectively employed in 
October was, however, 637,700, or 3200 above 
the September figure. The average number of 
shifts worked at the face was 4-69, compared 
with 4-61 in September, and the output per 
manshift worked at the face was 2-81 tons, 
compared with 2-76 tons in September. 
Voluntary absenteeism amongst coal face 
workers in October declined to 10-56 per cent 
from 11-38 percent recorded for September. A 
further fall in absenteeism occurred during 
November. 

The Ministry’s statement included also some 
figures relating to coal consumption. During 
October coal consumption is said to have been 
3,492,000 tons a week, and November has 
revealed a further increase to 3,801,000 tons 
weekly. In October industry used 71,000 tons 
per week more than in October, 1945; elec- 
tricity undertakings 63,000 tons more ; and gas 
undertakings 30,000 tons more. Coal consump- 
tion at electricity generating stations was 14 per 
cent over that of October, 1945. As a result of 
the increased consumption of coal, it was possible 
to add only 566,000 tons to total distributed 
stocks during October. Stocks at the end of 
that month were 10-89 million tons, compared 
with 13-78 milliontonsat the sametimelast year. 


Fuel Supplies for Industry 

A letter on the subject of fuel supplies 
in the coming months has been sent by the 
Minister of Fuel and Power to all industrial 
undertakings in the country consuming annually 
more than 100 tons of coal or 130,000 units of 
electricity, or 7000 therms of gas (or 1,400,000 
cubic feet where a gas undertaking is not autho- 
rised to charge according to the number of 
units supplied). After reviewing coal output, 
consumption and stocks, and commenting that 
the supply situation is aggravated by transport 
difficulties, the letter says that there is a likeli- 
hood that total supplies of coal this winter may 
fall short of total requirements by something 
between 2,000,000 and 5,000,000 tons. 

It is essential, the letter continues, that 
industrial consumers should at once take all 
practicable measures to avoid eating too rapidly 
into their stocks, for stocks must be conserved 
to prevent stoppages in the early months of the 
New Year. Industrial consumers are therefore 
urged to secure an overall reduction of 5 per 
cent in their weekly consumption. At the same 
time, it is recognised that some industries, such 
as those expanding their outputs to meet the 


Industrial and Labour Notes 
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grammes, may not be able to effect as large a 
reduction as 5 per cent, but improved methods 
of fuel utilisation and more efficient methods 
of stoking should make it possible to bring 
about substantial savings. The Minister has 
decided that in no circumstances will any 
reductions at all be made in the present rate of 
coal deliveries to electricity undertakings and 
gasworks or to certain essential industries—iron 
and steel (including foundries), coke ovens, 
railways, canels and docks—and that any reduc- 
tions in deliveries to other industries which may 
be unavoidable shall be proportionately smaller 
for certain industries of high national import- 
ance than for other less essential industries. 
If and when it is necessary to reduce deliveries 
of coal to industry, special arrangements will 
be made through the normal programming 
machinery to make upward adjustments in 
favour of those firms, the work of which renders 
this necessary in the national interest. Con- 
versely, downward adjustments will be made 
where changes in the nature of a firm’s work 
call for such action. 

With regard to gas and electricity, the 
Minister’s letter says that the Government has 
decided to make a Statutory Order requiring 
industrial undertakings to restrict their con- 
sumption in the four-weekly period beginning 
December 30th and in each of the two following 
four-weekly periods. The object is to secure 
that the consumption of gas and electricity by 
industrial undertakings as a whole during each 
of these periods shall not exceed, in the aggre- 
gate, the consumption in the four-weekly period 
immediately preceding a meter reading made 
early in December. Generally, the Order will 
provide that consumption in each of the three 
four-weekly periods shall be reduced by 24 per 
cent below the base level. 


Miners’ Holiday Pay 

An agreement has been reached 
between the National Coal Board and the 
National Union of Mineworkers whereby miners 
will have six paid statutory or customary holi- 
days a year. The agreement includes also con- 
ditions of eligibility and pay applicable to the 
holidays taken by arrangement in the various 
districts at Christmas and the New Year. The 
amount and conditions of pay for the remainder 
of the six days in the year 1946~47 are, it is 
understood, to be negotiated before Easter. 

The National Coal Board and the union both 
express the hope that, in view of the coal short- 
age, the Christmas and New Year holidays will 
be restricted to those agreed upon. 


Dock Labour 

At the end of September the Minister 
of Labour appointed Sir John Forster, K.C., 
to inquire into the differences which had arisen 
between the two sides of the port transport 
industry on a permanent decasualisation 
scheme. Sir John’s report to the Minister was 
published at the beginning of the week (H.M. 
Stationery Office, price 3d.). 

From his inquiry Sir John has concluded 
that one of the primary objects of any authority 
which is to administer a scheme for decasuali- 
sation must still be to ensure that there are upon 
the port registers sufficient, and no more than 
sufficient, dock workers to deal efficiently with 
the trade of the ports. Sir John goes on to 
express the view that this primary object can 
best be effected if decasualisation schemes are 
administered by some national joint body of 
the style of the National Dock Labour Corpora- 
tion, working through local or area boards. 
Such a body, the report suggests, should be 
drawn in equal numbers from the two sides of 
the port transport industry, with the addition 
of an independent element consisting of a 
chairman and two members appointed by the 
Minister of Labour. 

On the subject of mobility of labour, Sir 






undertake the increase or reduction of thei: 
registers upon a day-to-day or other short- 
interval basis. As part of the price of a per- 
manent decasualisation scheme jointly adminis- 
tered by some central body, the report says 
that the workers’ side should be prepared to 
accept a provision for the direction of labour to 
distant ports, subject to some form of protec- 
tion to meet hard cases. Furthermore, Sir 
John accepts as sound the contention that 
decasualisation schemes should be applied only 
to ports where there is a considerable volume of 
overseas and coasting trade, and where ther 
is a substantial number of workers who look to 
the port transport industry to provide their 
major means of livelihood. 


Trade Disputes in October 

There were 203 trade disputes involv- 
ing stoppages of work reported to the Ministry 
of Labour as having begun in the month of 
October, and, in addjtion, there were 22 stop- 
pages still in progress at the beginning of that 
month. The approximate number of workers 
involved in these 225 stoppages, including those 
thrown out of work at establishments where 
the stoppages occurred, was about 68,000, and 
the number of working days lost in October at 
the establishments concerned was 285,000. All 
these figures are higher than those recorded for 
the month of September, when there were 202 
disputes in progress, involving 42,300 workers, 
and resulting in a loss of 185,000 working days. 
The coal-mining industry accounted for 119 
of the stoppages known to have been in pro- 
gress during October. They involved 19,500 
workers and were responsible for an aggregate 
loss of 40,000 working days. In the metal, 
shipbuilding and engineering trades there were 
53 stoppages in progress in October, involving 
18,100 workers and resulting in a loss of 
133,000 working days. The transport industry 
accounted for 17 of the stoppages, involving 
18,200 workers and causing an aggregate loss 

of 61,000 working days. 


The American Coal Strike 

The strike of 400,000 American soft 
coal miners, which started 0n November 2lst, 
came to an end on Saturday last, December 7th, 
when Mr. John L. Lewis, President of the United 
Mine Workers’ Union, ordered an immediate 
resumption of work. It is understood that the 
men have returned to work on the conditions 
which have been in force since the mines were 
taken over by the Government following a 
strike last spring. 

Very little has been said about the demands 
made by the Mine Workers’ Union before the 
strike began, but it has been suggested that 
they included a reduction of the working week, 
with an increase of the hourly wage rate. It 
may be noted, however, that Mr. Lewis’s letter 
calling off the strike &dvises a resumption of 
work “until midnight on March 31st, 1947,” 
and says that during the working time thus 
defined the negotiating committee of the 
United Mine Workers’ will be willing to nego- 
tiate a new wage agreement for the bituminous 
industry. 


Iron and Steel Production 

Steel production in the United King- 
dom during the month of November totalled 
1,055,000 tons of ingots and castings, represent- 
ing an annual production rate of 13,715,000 
tons. It is noteworthy that this is the highest 
rate recorded for any month this year. In 
November, 1945, steel production was at an 
annual rate of 12,870,000 tons. 
Pig iron output in November amounted to 
615,600 tons, representing a rate of 7,903,000 
tons a year. The British Iron and Steel 
Federation states that this figure would have 
been at a higher level had there not been 
a slight reduction caused by a temporary inter- 
ruption to production at one of the works. 





John feels that it would be undesirable, even if 





requirements of particular Government pro- 





it was found practicable, for port authorities to 


Pig iron output in November, 1945, was at an 
annual rate of 7,801,000 tons. 
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French Engineering News 


(From our French Correspondent) 
Paris, Dec. 6th 


The Aero-Sudest aircraft company, one of 
the four nationalised aeroplane construction 
plants in France, is now turning out a French 
version of the giant ‘“Strato-Cruiser,” as 
evidence of the recovery made by the Toulouse 
industry. Before the war the Aero-Sudest 
was known as the Bloch aircraft factory and 
produced some of the best aircraft in France. 
The other major work of the company is thé 
mass production of the ‘‘ Languedoc 161.” 

The major share of French aircraft produc- 
tion is now roughly divided between the 
nationalised firms. The Nord Société is making 
the ‘‘ Latecoére 631,” a six-engined long range 
seaplane, the Centre Société is producing the 
‘“*Martinet,” a light commercial twin-engined 
aircraft to be used by private companies for 
transport over short distances, and the Sud- 
Ouest Société is producing the ‘SO 93,” a 
small twin-engined machine, used by the Post 
Ministry for fast airmail services, and the 
“SO 30 R,” a long-range twin-engined. air- 
craft, designed to carry 30 passengers over 
Continental routes. 

ca * * 

The 1947 production programme for the 
automobile industry as elaborated in the 
Monnet plan provides for 217,000 vehicles, 
including 76,300 lorries and 1700 tractors. 
A total of 286,000 vehicles will be produced 
in 1948. 

The figures specified represent the maximum 
production possibilities for the two years. 
The programme for the last year of the plan, 
1950-51, will require 180 per cent of the 1938 
figure of ferrous metal used by the automobile 
industry. Credits of about 30 million dollars 
will be\necessary to re-equip and modernise 
plants. ' Allocations of raw materials to the 
industry have increased by 10 to 15 per cent, 
representing about 80 per cent of 1938 quan- 
tities. Double this amount could be used. 

* * * 


The recent dismissal of many workers in 
the Paris area following completion of work 
by the S.N.C.F. has given rise to fears of wide 
unemployment. Although there is so much 
reconstruction work to be done, the number 
of workshops now open is small and is causing 
concern. It is pointed out that only the State 
can afford to pay for work at the present high 
costs. Neither private builders nor industry 
can undertake work at the moment, lacking 
both the financial means and the materials, 
which are blocked by the State. Thus the 
S.N.C.F. has until now ‘been the principal 
employer of labour, and the completion of 
work in the Paris region has led workers to 
ask that other administrations should open 
workshops to keep them employed. While 
the 8.N.C.F. has greater facilities for under- 
taking work than State departments, alloca- 
tions of steel, wood and cement are too small 
to permit many workshops to be opened. 
In spite of increased production, supplies of 
raw materials are still largely insufficient to 
satisfy even urgent needs. 

* Ok * 

One of the stages in the re-equipment of 
France will be devoted to the reconstruction 
of the inland waterways fleet, which before 
the war comprised 12,000 units, representing 
a total tonnage of 3,250,000—a figure higher 
than that of the merchant fleet. Out of the 
total, 2400 vessels are considered as definitely 
lost, and in addition there are thousands of 
boats which need repairs. In spite of the 
necessity of utilising to the full all the avail- 
able transport, specialised construction ship- 
yards are not being fully utilised, and until 
there is an all-embracing programme, provid- 
ing for modernisation of the waterways and 
bringing to the problem the necessary credits 
to reconstitute the fleet rationally, it is unlikely 
that the problem will be vigorously tackled. 
It has been suggested that the tools and cranes 
which are needed could be obtained from 
Germany, but even if this were done it would 
not obviate the necessity for planning. 


Notes and 





Memoranda 





Rail and Road 


L.M.S. Cotxiston.—A collision occurred on the 
London, Midland and Scottish Railway on Saturday, 
last, December 7th, when the 3.45 p.m. Euston to 
Liverpool express ran into the rear of a stationary 
Coventry to Stafford train just south of Stafford 
station. Five people in the local train were injured. 
Normal working over the line was restored on 
Sunday morning. 

PASSENGER TRAINS AND CoAaL TRANSPORT.—The 
Minister of Transport announced last week that 


from Monday, December 9th, a number of passenger. 


trains on local and main lines would be withdrawn 
in order to release engines for the movement of coal 
and other essential freight traffic. Details of train 
cancellations are being announced by the railway 
companies, and there is to be no reduction in local 
services during peak traffic periods 

L.P.T.B. Tus Coxtision.—A coilision occurred 
on Thursday, December 5th, on the L.P.T.B. 
Central Line extension when one tube train ran 
into the rear of another stationary train in a tunnel 
at Stratford station. The tunnel is used for revers- 
ing trains and there were no rs in either of 
the trains involved in the accident, although we 
regret to record that one L.P.T.B. employee was 
killed and three others were injured. 

PrivaTeLy OwNnep Raimway Wacons.—The 
Minister of Transport has made an Order under the 
Defence (General) Regulations, 1939, requisitioning 
all privately owned railway wagons, the construc- 
tion of which has been completed since May 31st, 
1945. The Order, which is to come into force on 
December 16th, exempts some special classes of 
wagon which are enumerated in the schedule. 
Copies of the Order (S8.R. & O., 1946, No. 2011) can 
be obtained from H.M. Stationery Office, price 1d. 

Rotis-Royce Hittiseton Worxs.—The Board 
of Trade announces that Rolls-Royce, Ltd., is to 
continue to occupy some of the blocks at the Hilling- 
ton factory, Glasgow, and eventually hopes to 
employ between 3000 and 4000 workers. Renfrew 
Foundries, Ltd., is occupying some of the other 
blocks, and most of the remaining blocks have now 
been allocated by the Board of Trade. It is esti- 
mated that the total personnel employed in the 
section of Hillington originally built by Rolls-Royce, 
Ltd., will be in the region of 8000. 

Spean Bripce anp Fort Aveustus BRANCH, 
L.N.E.R.—In view of the very heavy maintenance 
costs in relation to the quantity of traffic conveyed 
over the Spean Bridge and Fort Augustus branch 
line, the Minister of rt has instructed the 
London and North-Eastern Railway Company to 
close the branch on December 3lst. The road 
service now provided by the railway company from 
Spean Bridge for miscellaneous goods traffic will be 
extended by arr ent to cover coal. These 
arrangements, which will be subject to review at the 
end of railway control, will not involve any addition 
in the overall transport cost to the public. 


Air and Water 


Snips TRANSFERRED TO CuinA.—The Minister of 
Transport stated recently that 29,000 gross tons of 
shipping formerly registered in the United Kingdom 
had been transferred to the Chinese flag during 1946. 

Tue Late Str Joun Latra.—We note with regret 
the death, on December 5th, of Sir John Latta, 
Bart,, Chairman of Lawther, Latta and Co.. Ltd., 
managing owners of the Nitrate Producers’ Steam- 
ship Co., Ltd. He was 79 years of age. 

Mopet Arrorarrt Exursition. — The third 
national model aircraft exhibition to be held in 
Great Britain has been opened at Dorland 
Hall, Lower Regent Street, London, 8.W.1. It 
has been organised by The Daily Express and The 
Aeromodeller, and displays nearly 1000 models of 
aircraft constructed by enthusiasts in every part 
of the country. The exhibition will remain open 
till January 11th. 

Fioatine ‘‘ Breweries.”—The purchase of 
two complete ocean-going breweries has just been 
completed by George Cohen, Sons and Co., Ltd. 
These installations form part of the equipment of 
the Navy’ s “Amenity ” ships, H.M.S. “. m.- 
non” and H.M.S. ‘ Menestheus,” which were 
fitted out with theatres, lounges and bars, and, but 
for the sudden end of the war against Japan, were 
to have cruised in Far Eastern waters to provide 
entertainment for officers and ratings. Each of the 
breweries has a weekly output of 250 barrels of 
beer. They used sea water and could evaporate and 








distil 300 tons of water each every twenty-four hours. 


GeRMAN SHIPPING.—Answering recent questions 
in Parliament on German ships in the British 
Zone, the Chancellor of the Duchy of Lancaster, 
Mr. Hynd, said that a census of sea-going shipping 
had recently been taken, but the results were not 
yet available. Before the census, however, more 
than 400 merchant ships of over 100 tons, intended 
for the German peace economy, had been traced. 
With a few exceptions, these ships were in the 
British Zone. They consisted mainly of cargo 
vessels, but included a few special types, such as 
cattle transports and refrigerator ships, and their 
total tonnage was 160,000 tons deadweight. Mr. 
Hynd added that forty of the ships were at present 
unseaworthy, and the remainder were being used 
for German coastal traffic and on certain short sea 
routes. There were also some 1425 fishing vessels 
of various kinds, all of which were engaged in 
fishing or mine-sweeping operations. 


Miscellanea 

AMERICAN STEEL PRropvucTion.—It is estimated 
that steel production in the U.S.A. in the week 
ended November 30th—the first week of the soft 
coal strike—was at 62-8 per cent of capacity, 
compared with 91-4 per cent in the preceding week. 
Production of steel ingots at this rate amounted 
to 1,106,800 tons, compared with 1,610,800 tons 
a week earlier. 

Canapian Pure Miu Improvements.—In a 
recent issue (November 22nd) some brief notes were 
given by our Canadian correspondent describing 
improvements to the Corner Brook pulp mill plant 

in Canada. We learn from Air Control Installa- 
Gants, Ltd., of Ruislip, Middlesex, that the original 
pulp dryer and also the extension now being con- 
structed at Corner Brook, were manufactured by 
that firm. 


InstITUTION oF MzTatLuraGists.—The Council 
of the Institution of Metallurgists states that 
arrangements have been made for the o tion 
of an appointments register, beginning January 
1947, the purpose of which is to put in touch 
members of the Institution who are seeking posts 
and employers having vacancies on their metal- 
lurgical staffs. Employers are invited to send 
particulars of their vacancies for qualified metal- 
lurgists to the Institution. A list of vacancies 
notified by employers or advertised will be circu- 
lated at frequent intervals to members of the 
Institution whose names are included in the 
appointments register. All inquiries should be 
addressed to the Registrar, Appointments Register, 
Institution of Metallurgists, 4, Grosvenor Gardens, 
London, S.W.1. 

F.B.I. Mission to Austria.—A Trade Mission, 
under the direction of Mr. C. F. I. Ramsden, Over- 
seas Director of the Federation of British Industries, 
has recently returned to this country from Austria 
after spending a week inquiring into the possibilities 
of co-operation between British and Austrian 
industry. In their individual inquiries the members 
of the Mission discovered a number of bottle-necks 
which are holding up Austria’s exports and ability 
to earn foreign exchange, and it is hoped that some- 
thing can be done to ease these difficulties. They 
also feel tu..t there are considerable possibilities 
of importing from Austria goods badly needed in 
this country, and propositions to this end are to be 
put to the various trade associations. This country, 
the Mission says, can render Austria real help in the 
giving of technical advice on modern production 
technique. 

GERMAN REPARATIONS.—Secret drawing presses, 
which enabled the Germans to use steel instead of 
brass in the manufacture of heavy cartridge cases, 
are included in the first consignment of reparations 
now arriving from Germany. A Royal Ordnance 
Factory is to use the equipment for experimental 
work to find possible alternative industrial uses. 
i resses have come from _ the 
ettenwerk in Hamburg. This 
works was so well camouflaged and the ‘activity 
carried on there so well concealed that it escaped 
damage throughout the war. It was not until 
Germany’s defeat that the Allies discovered it had 
been used for munitions. Also included in the 
consignment are heavy machine tools for tranship- 
ment to Australia as the first delivery against the 
Australian share of reparations. Additional repara- 
tions shipments are expected in the next two or 
three weeks, some 1000 tons of plant awaiting 
shipment at Hamburg. Most of this is heavy 
machine tools, allocation of which has been made 








principally to the makers of steelworks plant. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Association of Supervising Electrical Engineers 
Tuesday, Dec. 17th.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2. “Mercury Are Rectifiers, with 
Particular Reference to the Applications of Variable- 


Speed Control of D.C. Motors,” F. T. Cowley. 
6.15 p.m. 
Bradford Engineering Society 
Monday, Dec. 16th.—Technical College, Bradford. 


** Oxy-Acetylene Welding,” D. F. Vissenga. 7.15 p.m. 


Chemical Society 


Wednesday, Dec. 18th.—Royal Institution, Albemarle 


Street, W.1. ‘‘Some Problems in the Separation 
of Isotopes,’’ Harold C. Urey. 7.30 p.m. 

Thursday, Dec. 19th.—EpinpurGH Branco: The Uni- 
versity, Teviot Place, Edinburgh. “Some Prob- 
lems in the Separation of Isotopes,” Harold C. 
Urey. 5.30 p.m. 

Chemical Engineering Group 
To-day, Dec. 13th.—Geological Society, Burlington 


House, Piccadilly, W.1. ‘“‘A Survey of Fat Split- 
ting,” D. Allan. 5.30 p.m. 


Engineers’ Guild 

Wednesday, Dec. 18th.—Royal Society of Arts, 6, John 
Adam Street, W.C.2. “‘ The Education of Engineers,” 

C. L. Fortescue. 6.30 p.m. 


Institute of British Foundrymen 

To-day, Dec. 13th.—MippLESBROUGH BraNncu: Cleve- 
land Technical and Scientific Institute, Middles- 
brough. ‘“‘A Visit to German Steel Foundries,” 

J. E. Mercer. 7.30 p.m. 
Saturday, Dec. 14th.—Scorrish Branco: Royal Tech- 
nical College, Glasgow. ‘‘ American and German 
Steel Foundry Practice,’ B. Gray. 3 p.m.—BrRIsToL 
Braycu: Grand Hotel, Broad Street, Bristol. 

“* Loam Moulding,” R. D. Lawrie. 3 p.m. 


Institute of Economic Engineering 
To-day, Dec. 13th.—Cowdray Hall, Henrietta Place, W.1. 
“Industrial Heating,” J..R. Kell. 7 p.m. 


Institute of Marine Engineers 


Tuesday, Dec. 17th.—Northampton Polytechnic, St. 
John Street, Clerkenwell, E.C.1.  “ Electronics 
Applied to Marine Engineering,” J. M. C. Pinkham. 
7 p.m. 

Institute of Physics 
easy Dec. 17th.—The Polytechnic, Regent Street, 
Rie Ay gree of Nuclear Physics in Medi- 
wit POW, Mayneord.. 5.30 p.m. 


Institute of Refrigeration 

Tuesday, Dec. 17th.—Institute of Mechanical Engineers, 
Storey’s Gate, 8.W.1. “ The Evolution of Machine 
and Plant Design,’ B. C. Oldham. 5.30 p.m. 


Institution of Automobile Engineers 
Monday, Dec. 16th.—Guiascow Branou: Inst. of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 


Glasgow. ““ Some Problems in the Design of 
Braking Systems,” F. A. Stepney Acres. 7.30 p.m. 
Tuesday, Dec. \7th.—CoveNTRY GRADUATES : Gaumont 


Gafé, Jordon Well, Coventry. ‘The Foreign 


Scene: the Automobile Industry in U.S.A., France, Z - Ly 
Belgium and Germany,” L. E. Pomeroy. 7 p.m.— Body’s Chemical Mechanisms of Defence,” C. R. 
BirMincHaM Branco: James Watt Institute, Harington. 9 p.m. 

Great Charles Street, Birmingham. “ Structural . P ie 

Problems of the Commerical Vehicle,” V. Sheffield Metallurgical Association 
Pilkington. 6.30 (p.m.—Luton BRANCH : George Tuesday, Dec. 17th.—198, West Street, Sheffield, 1. 
Hotel, Luton. “Recent Developments in Low- “The Physical Chemistry of the Steelmaking 
Temperature Starting of Petrol and Compression- Reactions,” J. White. 6.30 p.m. 


Ignition Engines,’’ Messrs. Barrington, Bevis and 


Brook. 7.30 p.m. 


Institution of Civil Engineers 
Tuesday, Dec. 17th.—Great George Street, S.W.1. “‘ West 
Middlesex Main Drainage—Ten Years’ Operation.” 
C. B. Townend. 5.30 p.m. 


Institution of Electrical Engineers 

Tuesday, Dec. \ith.—N. WESTERN CENTRE (MEASURE- 
MENTS GROUP) : Engineers’ Club, Albert Square, 
Manchester. ‘“‘The Cathode Ray Oscillograph as 

a Universal Test Instrument,” E. C. Cherry. 6 p.m, 
Wednesday, Dec. 18th.—ScorrisH CENTRE: Heriot- 
Watt College, Edinburgh. ‘“‘ Naval Fire-Control 

s 


Radar,” J. F. Coales, H. C. Calpine and D. Tyne. ‘The Locomotives of Edward Fletcher,” 
Watson. 6 p.m. J. M. Fleming. 6 p.m. 
Tuesday, Dec. 17th.—Guiascow SEcTIon : Royal 


Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Dec. lith.—39, Elmbank Crescent, Glasgow. 
‘* Prefabricated Small Craft,” R. L. Aitken. ‘‘ Tugs 
of the Admiralty Wartime Merchant Ship Pro- 
gramme,” A. Caldwell. 6.30 p.m. 


Institution of Locomotive Engineers 
Wednesday, Dec. 18th.—Inst. of Mechanical Engineers, 
Storey’s Gate, 8.W.1. - Discussion: “‘Standardi- 


Monday, Dec. 16th.—Royal Victoria Station Hotel, Shef- 


To-day, Dec. 13th.—Scorrisu Sxction : Royal Technical 


Saturday, Dec. 14th.—N. EasTeRN CENTRE : 


Saturday, Dec. 21st. MANCHESTER SECTION : 


To-day, Dec. 


Institution of Mechanical Engineers 


To-day, Dec. 13th,—Storey’s Gate, St. James’s Park, 
S.W.1. ‘“*Mechanical Engineering and Agricul- 
ture,” 8. J. Wright. 5.30 p.m. 

Saturday, Dec. 14th.—N. EasTERN GRADUATES : 


on-Tyne. 


Savoy Place, Victoria Embankment, W.C.2. 
Britain,” C. Sparks. 5.30 p.m. 
Meeting). — N. WersTeRN Branco : 

Club, Albert Square, Manchester. 

Propulsion,” F. Green and J. E. Wallington. 
6.45 p.m. --SouTHERN BRaNcu: Municipal Col- 
lege, Portsmouth. 
Germany,” Lieut.-Col. R. H. Bright. 6.45 p.m. 
S.W.1. 
in Recent Years,” 


Drives,” Cecil Timms. 5.30 p.m. 


Institution of Mining and Metallurgy 
Thursday, Dec. 
House, Piccadilly, W.1. 
east Minin 


Britain,’’> W 


. David Evans, and 
Dumps,” N. W. Wilson. 5 p.m. 


Institution of Production Engineers 
Saturday, Dec. 14th.—YORKSHIRE GRADUATES : 
Northern Hotel, Leeds. ‘*‘ Management,” 
Colonel C. W. Mustill. 2.30 p.m. 

Monday, Dec. 16th.—Hautrax Section: Whiteley’s 
Café, Westgate, Huddersfield. ‘‘ Industrial Stan- 
dardisation and the B.S.I.,” J. O. Cooke. 7 p.m. 
Wednesday, Dec. 18th.—SuHEFFIELD Section: Royal 
Victoria Hotel, Sheffield. ‘Modern Trend in 
Heavy Machine Tool Design,” J. Rivers. 6.30 p.m. 
Thursday, Dec. 19th.—Inst. of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1. ‘* Pro- 
duction of Bevel Gears,” G. W. Nash. 6.30 p.m.— 
Guiascow Section: Inst. of Engineers and Ship- 
builders, 39, Elmbank Crescent, Glasgow. *“Manu- 
facture and Application of Sintered Carbides,” 
E. M. Trent and Pi Eckersley. 7.30 p.m. 


Institution of Structural Engineers 
Thursday, Dec. 19th.—11, Upper Belgrave Street, 8.W.1. 
‘** Engineering Economies,” Sir Frank Gill. 6 p.m, 

Junior Institution of Engineers 
To-day, Dec. 13th. <a Society of Arts, John Adam 


Street, Adelphi, W.C.2. Presidential Address, 
“* Inspection,” A. W. Sproul. 6.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 


To-day, Dec. 13th.—Literary and Philosophical . 8 
Lecture Theatre, Newcastle-on- eae 

bustion of Fuels,” Sir Alfred C. Renta. 

Saturday, Dec. 14th.—Stupents SEcTION : 3 
Hall, Newcastle-on-Tyne. ‘50 Years of Pro; 


Great 
Lieut.- 


in Propulsive Efficiency,” Robert Hinch iffe. 
6.45 p.m. 
North of England Institute of Mining and Mechanical 
Engineers 
Saturday, Dec. 14th.—Neville Hall, Newcastle-on- 
Tyne, 1. ‘Trunk Conveyors,” Allan Grierson. 
2.30 p.m. 


Royal Aeronautical Society 
Thursday, Dec. 19th.—Inst. of Civil Engineers, Great 
George Street, 8.W.1. “The Evolution of the 
Spitfire,” J. Smith. 6 p.m. 

Royal Institution of Great Britain 
To-day, Dec. 13th.—21, Albemarle Street, W.1. 


Sheffield Society of Engineers and Metallurgists 


field. ‘‘Some Recent Problems for Railway Metal- 
lurgists,”’ Hugh O’Neill. 6.15 p.m. 
Society of Instrument Technology 


College, Glasgow. “Effect of Design of Boiler 
Auxiliaries on the Choice and Performance of Auto- 
matic Control,” J. E. O’Brien. 7 p.m. 


Stephenson Locomotive Society 


Central 
Methodist Church Hall, Ridley Place, Newcastle-on- 


y' 
“St. Rollox Works 
7.30 p.m. 


Technical College, Glasgow. 
in the 90’s,” J. W. Smith. 
Manchester 
Geographical Society, St. Mary’s Parsonage, 
Manchester, 3. ‘‘ Modern Locomotive Classes,” 
W. H. Whitworth. 6.15 p.m. 


West of Scotland Iron and Steel Institute 
13th.—39, Elmbank Crescent, Glasgow. 


Gas 

Company Showrooms, Grainger Street, Newcastle- 

‘Some Problems Encountered in the 

the of the High- _— Wind Tunnel Balance at 
) 


the Bg pe Aircraft Establishment, Farnborough,” 
irby. 2.30 > 
Thursday, Dec. 19th.—Inst. of Electrical Engineers, 


“The Future of Pulverised Coal Firing in Great 

(Joint 
Engineers’ 
** Aircraft 


“The Development of Gas 
Turbine Power Plants for Traction Purposes in 


Friday, Dec. 20th.—Storey’s Gate, St. James’s Park, 
“Progress in Turbine Gear Manufacture 
A. Sykes, and ‘“ The Measure- 
ment of Errors in Gears for Turbine Reduction 


19th.—Geological Society, Burlington 
“The Geology and Open- 
of the Jurassic Ironstones of Great 
“Notes on the 
Estimation of Tonnage and Grade of Some Chromite 





Personal and Business 


Mr. F, A. Davenport has been appointed deputy 
chief engineer at Dunlop’s Speke factory. 


Mr. H. M. K. Greenwoop has been appointed 
assistant advisory engineer (London), South African 
Railways and Harbours. 


Tue Narronat Coat Boarp announces the 
appointment of Professor H. L. Riley as Director 
of Carbonisation Research. 


THE MINISTER OF FUEL AND PoWER has appointed 
Mr. A. M. Bryan to be Chief Inspector of Mines in 
succession to Sir John Felton, who is retiring. 


Press Guarps, Ltd., announces that from 
January Ist, 1947, its address will be 372, Farm 
Street, Birmingham, 19 (telephone, Birmingham 
Northern 3354). 


Mr. R. A. Pearse, M.A., A.M. Inst. C.E., has 
been appointed technical engineer in the Depart- 
ment of the Deputy Controller of Production 
(Atomic Energy), Risley, Lancs. 


GEORGE CoHEN, Sons anp Co., Ltd., announces 
that Mr. E. G. Howell has been put in charge of the 
ferrous scrap works-to-works trade for the southern 
region of its raw materials division. 


Sir WALTER Benton Jones, Bart., has been 
elected President of the British Tar Confederation. 
Dr..E. V. Evans has been elected Chairman, and 
Mr. R. Alsop and Dr. T. Howard Butler, Vice- 
Chairmen, of the Executive Board. 

THE COLONIAL OFFICE 
appointments :—Major J. 
neer, Public Works Department, Zanzibar; Mr. 
E. W. Bechervaise, electrical engineer, Public 
Works Department, Nyasaland; Major O. J. E. 
Getling, assistant engineer in Zanzibar ; and Mr. H. 
Rogers, executive engineer in the Pubitic Works 
Department, Nigeria. 


announces the following 
A. Robb, assistant engi- 








Contracts 


Tue Lonpon, MIDLAND AND ScorrTisH RAlLway 
has placed contracts for the reconstruction of a 
bridge carrying the Sheffield-Derby trunk road over 
the main line at Unstone, Derbyshire, between 
Chesterfield and Sheffield, and for the reconstruction 
to modern design of a rail bridge between Uttoxeter 
and Rocester, on the Churnet Valley line. 


GILBERT GILKES AND GorDON, Ltd., Kendal, has 
received an order for a 3000-kW hydro-electric set 
from Colombia, South America. The turbine will 
take its water from the Nus River and will supply 
power to the cement factory of the Compania 
Marmoles y Cementos del Nare. The alternator will 
be manufactured se Bruce Peebles and Co., Ltd., 
Edinburgh. 








Launches and Trial Trips 


Locn Avon, cargo liner ; built by Harland and Wolff, 
Ltd., for the Royal Mail Lines, Ltd.; length 498ft, 
breadth 66ft, depth 41ft; gross tonnage, 9200. Engines, 
double-reduction geared turbines, single screw, develop- 
ing 10,500 s.h.p. Launch, November 27th. 


MorsBIHAN, motor cargo liner; built by Harland and 
Wolff, Ltd.,. for the French Government; length 
420ft 6in, breadth 55ft, depth 33ft 6in ; gross tonnage, 
4450. Engines, two-stroke, ry aay crosshead type 
diesel, ten cylinders, 620 mm bore by 1150 mm stroke, 
about 135 r.p.m. Launch, November 21st. 


Port Napier, twin-scréw motorship ; built by Swan, 
Hunter and W igham Richardson, Ltd., for Port Line, 
Ltd.; length 559ft 5in, breadth 70ft, depth 43ft ; gross 
tonnage, 11,600. Engines, two Wallsend-Doxford 
balanced opposed-piston, with six cylinders, 670mm 
bore by 2320 mm combined stroke. Launch, November 
12th. 








Eeyrr’s Patent Laws.—A new Patents and 
Designs Law has been drafted and is about to be 
placed before the Egyptian Parliament. It is anti- 
cipated that this law will provide for the grant of 
patents for inventions for a term of fifteen years, 
subject to the payment of annual renewal fees. 
It is probable that during the first few years the 
Egyptian authorities will not make an official search 
and examination as to novelty of inventions before 
granting patents, and that they will limit their 
investigations to examining specifications as to the 
clarity of the description of the invention. Pending 
the coming into operation of the new patent law, 
it is essential that new inventions should continue 
to be protected by registration in the Mixed Court 
of Appeal, because the prior use or publication of 
an invention in Egypt before the date of filing of an 


application for a patent under the proposed new 


law will prevent the grant of a valid patent being 








sation of Locomotives and Components: How 
far can it go?” 5.30 p.m. 


“Applications of Emission ener in 
Ferrous Analysis,” 8. D. Steele. 6.45 p.m 


obtained. 
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A Seven-Day Journal 


Railway Comnenian s and the Transport 


On Thursday, December 12th, the four main 
line railway companies issued a statement with 
regard to their attitude to the Transport Bill. 
The railway companies state that they are 
opposed to the nationalisation of transport, and 
consider that before any irretrievable step is 
taken on so vital a matter, a public inquiry 
should be held. The Bill, they state, provides 
no practical or constructive plans for the im- 
provement and co-ordination of transport, but, 
on the other hand, proposes an unwieldy and 
bureaucratic control, with no proper safeguards 
for transport users. If, after a public inquiry. 
the nationalisation of transport is found desir- 
able, then the terms of acquisition should be 
settled as was done in 1921 by an independent 
tribunal. It is pointed out that the Commis- 
sion provided for in the Transport Bill will be 
subject to general direction by the Minister of 
Transport on nearly every matter ; moreover, 
any functions delegated to executives by the 
Commission must be approved by the Minister. 
The Commission, it is further pointed out, will 
not have to prove annually, as the railways 
have done since 1921, that their management is 
economical and efficient. Having regard to the 
facts, it is claimed by the railway companies 
that there has been no real examination of the 
needs of the users. Changes, it is stated, are 
envisaged which, if adopted, would involve 
great administrative and financial dislocation. 
and would impede for years the restoration of 
transport facilities. Finally, the statement 
says that the financial terms for the acquisition 
of the railways put forward in the Bill are unjust 
and would cause widespread hardship to the 
many people who depend for their livelihood on 
the income from railway stocks. In 1945 
£42,000,000 was paid in interest and dividends. 
Even between the years 1928 and 1938, which 
included many years of acute trade depression, 
the average annual amount paid in interest and 
dividends was £35,000,000. The-e figures may 
be compared with the £25,000,000 annual 
amount payable if the stock to be issued by the 
Government in exchange for railway stock 
carries 24 per cent interest. 


Report of the Derailment at Hatfield 

A REPORT has now been issued by the Ministry 
of Transport on the derailment which occurred 
on July 15th, 1946, at Hatfield on the L.N.E.R. 
In this accident the 7.5 p.m. express passenger 
train from King’s Cross to Aberdeen, comprising 
fourteen bogie vehicles, hauled by a 2-6-2 type 
tender engine of the ‘‘ V 2’ class, was approach- 
ing Hatfield on the down main line on an easy 
right-handed curve, when it became completely 
derailed, except for the leading pony wheels 
of the engine and the rear bogie of the last 
vehicle. There were nearly 400 passengers in 
the train, but only 11 were injured and detained 
in hospital. The conclusion reached in Colonel 
Wilson’s report is that the derailment was 
initiated by the leading coupled wheels of the 
engine, which were kept close to the track 
alignment by the rigid engine frame until the 
flange of the right-hand wheel broke two 
bolts of a fish plate and released the joint of 
the low rail on the curve. There was no defect 
in the engine other than the results of normal 
and acceptable wear. The circumstances of the 
derailment, when considered with two other 
cases, appeared to suggest that this class of 
engine may be more than ordinarily sensitive 
to any weakness in lateral stability of the track 
or to imperfections in its cross level. The track 
had been recently relaid, and it was considered 
that the derailment was probably due to inter- 
action between the locomotive and the track 
at comparatively high speed. In concluding 
the report, Colonel Wilson remarks that the 
few derailments in which the “V2” class 
have been concerned must be viewed in relation 
to the aggregate mileage of nearly 50 millions 


this class since its introduction ten years ago. 
It would, he states, be unreasonable to suggest 
that their employment on express passenger 
trains represents an unjustifiable risk. A recom- 
mendation was made that consideration should 
be given to the improvement of the front end 
side control of the engines, possibly after a 
comparative investigation of the flange forces 
developed at the leading coupled wheels by the 
scientific methods which are now available. 


An Engineering Advisory Council 

In the early part of this year, a suggestion 
was made by the National Engineering Joint 
Trades Movement that the Government should 
set up an Advisory Engineering Board, to 
assist in the post-war reconstruction of the 
industry. On Monday, last, in reply to a ques- 
tion in Parliament, the Minister of Supply, 
Mr. Wilmot, said that following discussions 
with engineering employers and trades unions, 
he had decided to set up an Engineering Advi- 
sory Council. Its purpose would be to provide 
for the Minister of Supply, in the discharge 
of his responsibilities for the engineering 
industry, a means of consultation with em- 
ployers and workers on matters of general 
concern in the engineering field. Matters 
normally handled by the joint organisation 
of employers and trades unions in connection 
with wages and conditions of employment would 
be excluded from the Council’s activities. 
Mr. Wilmot explained that the industries 
covered by the Council would comprise mecha- 
nical, electrical and radio engineering, but 
not shipbuilding or the iron and steel industry, 
which fell within the purview of the Iron and 
Steel Board. The Minister added that the 
Council would be under his chairmanship 
and would consist of equal numbers of trade 
union and employer members, whose names 
would be announced later. In answer to a 
further question, the Minister said that the 
Council would begin to function early in the 
New Year. 


Technical Mission to the Caribbean 


A BritisH technical trade mission, which 
left this country during August to visit the 
oil industry in the Caribbean area, has now 
returned and has issued a statement relating 
to its activities. The mission was led by Mr. 
G. R. Bolsover, of the United Steel Companies, 
Ltd., and each of its members represented a 
different section of the manufacturers of oil 
industry equipment. The objective of the 
mission was to enquire into the manner in 
which equipment supplied to oilfields and re- 
fineries is used under service conditions in 
the Caribbean area, and its report comments 
upon such matters as the absence of suitable 
trade literature, the lack of suitable repre- 
sentation, poor deliveries and damage in tran- 
sit, comparative prices, and standardisation. 
On the subject of representation, the report 
says that it was repeatedly stressed that British 
oilfield equipment producing firms should be 
represented in the district by at least one 
knowledgeable technical man, and not by “ high 
pressure salesmen with heavy expense accounts.” 
The provision of such a man to represent the 
whole of the industry has been under con- 
sideration in the United Kingdom, and the 
members of the mission feel that such an 
appointment requires the most serious and 
careful consideration. With to the 
price of equipment, the mission found that 
there was no constant difference in the price 
quoted by this country and that by other 
sources, but the general position was that at 
present United Kingdom prices are too high. 
This can be attributed, of course, to labour 
conditions and exchange rates, but it is felt 
that the oil equipment industry should look 
into the question of some parts being supplied 
in an unnecessarily heavy design. The mission 
considers that one of the most important items, 





which has: been achieved by the 184 engines of 


and one frequently referred to by all the tech- 





nical men it met, is standardisation. Tech- 
nical men in the Caribbean were insistent 
that if equipment is produced in the United 
Kingdom it should conform with existing oil 
industry specifications, particularly as regards 
size, as outlined in American specifications 
ordinarily used. 


Warnings of Electricity Cuts 


To mitigate the inconvenience and danger 
caused to some industrial consumers of elec- 
tricity by cuts in supply, the Central Electricity 
Board with the cooperation of the B.B.C., 
has arranged an extension of the existing 
warning systems. Under the new scheme, 
which is supplementary to the existing broad- 
cast warnings, announcements will be made 
in the Light Programme, in the afternoon, 
whenever a cut in electricity supply is imminent. 
By arranging to receive any such announce- 
ment (which will coincide with the normal 
incidence of the afternoon peak load), industrial 
consumers can be sure of receiving a few minutes 
warning of an imminent cut. Speaking at a 
Press Conference in London, on Tuesday, 
December 17th, Mr. Harold Hobson, Chairman 
of the C.E.B., said that it was impracticable 
to give more than about five minutes warning 
of an imminent cut. He emphasised the fact 
that our present difficulties were due not to 
shortage of coal but to a general deficiency in 
generating plant capacity. This deficiency 
was a direct legacy of the war years, when 
urgent priorities of the moment virtually 
brought to a standstill the manufacture of 
generating plant, with all the associated civil 
and mechanical engineering works. Although 
schemes now in hand envisaged an increase of 
some 6 million kilowatts in the country’s genera- 
ting capacity by 1950, nothing could be done . 
to reduce the intervening time lag. The 
existing plant shortage would be acute and 
the resulting necessity for load shedding would 
be accentuated rather than diminished during 
the next two winters, when economy in the 
use of electricity would provide the only remedy 
in the present situation. 


The British Cast Iron Research 
Association 
TuHE Silver Jubilee of the British Cast Iron 
Research Association was celebrated by a 
luncheon at the Connaught Rooms, London, 
on Wednesday, December llth. The President, 
Dr. Harold Hartley, was in the chair, and 
during the proceedings delivered his presi- 
dential address, an excerpt of which is printed 
on another page of this issue. Other speakers 
at the luncheon were Mr. L. H. Keay, Presi- 
dent of the Royal Institute of British Archi- 
tects, and Mr. W. Leonard, Joint Parliamentary 
Secretary to the Ministry of Supply, who 
emphasised that. the ironfounding industry 
had as great a burden to bear in the drive to 
regain and surpass the pre-war standard of 
living as it had in the effort to win the war. 
Mr. Leonard said that the Association, con- 
cerned as it was with technical and scientific 
research, had earned for itself an established 
position as an effective and, indeed, essential 
aid to the ironfounding industry. Mr. P. H. 
Wilson, chairman of the Council, paid a well- 
deserved tribute to the work of Mr. J. G. 
Pearce, who has just completed twenty-one 
years’ service as Director of the Association. 
On behalf of the Council, Mr. Wilson pre- 
sented an inscribed silver salver to Mr. Pearce, 
who made appropriate acknowledgment. An 
illustrated brochure, which has been pro- 
duced in connection with the Silver Jubilee 
celebrations, indicates that plans have been 
prepared for extending the Association’s pre- 
mises at Alvechurch, Birmingham. The plans 
include research laboratories providing for 
physical metallurgy, heat treatment, chemical 
research arising from and appropriate to the 
general programme, finishing processes, metallo- 
graphic examination, and mechanical testing. 
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Present-Day Locomotive Working in 


Great Britain* 
By 0. 8. NOCK, BSo. 


No. II—THE L.MS.R. 
(Continued from page 


I HAD another very fine trip coming south 
with one of the streamlined engines of the 
class, “‘ No. 6224, Princess Alexandra,” on the 
9.27 p.m. sleeping car express from Glasgow, 
St. Enoch, to Euston. This train, which was 
instituted during the war for Service men 
only, takes the Glasgow and South-Western 
route to Carlisle, and the performance of the 
“ Pacific ” thus provides an interesting com- 
parison with my earlier footplate journey on 
one of the “5X” 4-6-0s described in THE 
ENGINEER for May 24th, 1946. The load was 
heavy, fourteen coaches including a number 
of twelve-wheeled sleeping cars—463 tons 
tare and about 490 tons with passengers and 
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FIG. 5—DIAGRAM OF WORKING: ST. ENOCH 
TO NEILSTON 


Glasgow to Euston, 414 miles by this route, 
crews being changed at Carlisle, L. and N.W., 
sheds; the train does not call at 
Carlisle Citadel station, being non-stop from 
the passengers’ point of view from Dumfries 
to Watford. From Glasgow Driver J. J. 
Cartmell and Fireman T. Johnstone, of 
Kingmoor shed, were in charge, and with 
them I rode to Carlisle. 

The night was fine and clear, and after one 
or two momentary slips on the sharp curve 
leading out of St. Enoch station we got away 
in first-class style. Our running to the 
Shilford summit is shown in Fig. 5, from 
which it will be seen that a wide open regu- 
lator and 25 per cent cut-off produced an 
uphill acceleration to 56 m.p.h. by the time 
we struck the Barrhead bank; up this we 
were going extremely well, when adverse 
signals brought us practically to a stand on 
the 1 in 69 gradient at Neilston. As we 
slowed up Cartmell put the engine into full 
forward gear, and when the starting signal 
cleared he opened the regulator to about one- 
half; without a suspicion of slipping 
“ No. 6224 ” got under way, and very quickly 
the driver opened out to full regulator, at the 
same time linking up to 40 per cent cut-off. 


“The L.N.E.R. 2-6-2 





* The first article, entitled 


“ CORONATION ” 


CLASS PACIFICS—Part II 
534, December 13th) 


The acceleration on the 1 in 70 gradient was 
steady, and in most impressive style we 
topped the summit at 17 m.p.h.—equivalent 
to a drawbar horsepower of about 1050 
(corrected for gradient). Although this 
check at Neilston had cost us fully 4 min in 
running, one could hardly regret it occurring, 
since it provided so exce ellent an a eisthdid 
for the hill-climbing 

capacity of the locomo- 


Cumnock in 294 min from the start. The 
average speed over the actual climb, from 
Hurlford to Polquhap siding, was 44-3 m.p.h, 

Once past New Cumnock the timing is very 
easy, with 42 min allowed for 36-9 miles of 
almost entirely favourable road, and a good 
proportion of this distance was run with the 
engine coasting. Johnstone’s method of 
firing was to build up a really thick fire at 
the back ends of the box on the heavy uphill 
section, after which the fire was not touched 
until approaching Dumfries. Between Kil- 
marnock and Polquhap the firing rate was 
considerable, approximately 90 lb per square 
foot of grate area per hour ; but as all this 
coal was placed just inside the door the 
labour involved was not excessive. This 
initial firing carried us over the 58 miles from 





Kilmarnock to Dumfries at a net average 


ea 





i.) 
~) 


tive to be displayed. 
This special Services 

train follows the 9.15 

p.m. ordinary sleeping 


te 
=) 





car express from St. 
Enoch to London (St. 
Pancras), and if sta- 
tion working on the 


Speed M.P.H. 


J 
> 


=<— 80 M.P.H. 





A 
c 


latter train is heavy at 
Kilmarnock and Dum- 
fries the Euston train 
is delayed outside each 
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place ; so it happened 
on this trip, though 
fortunately from the 
viewpoint of locomo- 
tive performance there 
were no delays on the 
open road after the 
Neilston episode until 
we were nearing Car- 
lisle. After passing 
the Shilford summit 
we ran under easy 
steam across the high 
tableland to Dunlop, 
and with a maximum 
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speed of 71 m.p.h. 
down the Stewarton 
bank we were through 
Kilmaurs, 22-2 miles 
from Glasgow, in 34} 
min; another 3 min 


20 ‘Miles 





75 
would ordinarily have 








sufficed to see us into 50 
Kilmarnock, but a 
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signal delay outside 
caused our total time 











Cs, 





from Glasgow to be 
40} min. Net running 
time was, however, not 
more than 33} min 
for this distance of 
24-4 miles, a net gain of 24 min on booked 
time. 

We left Kilmarnock 3 min late, on a 
schedule of 72min for the 58 miles to 
Dumfries. This is a little easier than that of 
the day express to St. Pancras (allowed 
68 min), but again the uphill timing from 
Kilmarnock to New Cumnock is severe— 
30 min for 21-1 miles of heavy road. The 
work of the “ Pacific’ engine “ No. 6224” 
here was very fine, and is shown in full detail 
in the diagram Fig. 6. Calculation of the 
d.b.h.p. developed at various points indicated 
that the locomotive was being worked to 
the curve D in Fig. 4, page 533, with 
output rising to a maximum of about 
1750 d.b.h.p. at 53 m.p.h., at which the cut-off 
was 25 per cent. We dropped a minute on 
the stiff initial timing of 15 min over the 
9-4 miles from Kilmarnock to Mauchline, 
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but this was more than regained on the 





‘Green Arrow’ Class,’ appeared October llth, 1946. 


second stage of the climb and we passed New 
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FIG. 6-DIAGRAM OF WORKING: KILMARNOCK TO NEW CUMNOCK 


speed of 52 m.p.h. start to stop, and the 
working, on a consumption of 35 |b per train 
mile, or 0-07 Ib per train ton-mile, was thus 
very economical. On the first stage of the 
gradual descent from New Cumnock we 
attained 70 m.p.b. near Kirkconnel, but 
after that “‘ No. 6224 ” was allowed to coast. 
At Sanquhar (31-9 miles), passed in 39? min, 
we were less than a minute late, and although 
we experienced a slack for relaying at Carron- 
bridge we had time in hand to make a 
punctual arrival in Dumfries, had we not 
been held up outside awaiting the departure 
of the St. Pancras train. 

On the final] stage the train is timed easily, 
with 48 min for the 34-1 miles to Carlisle 
No. 12 box. On account of the traffic delay 
previously mentioned we left Dumfries 
16 min late, but with a clear road we should 
have been able to make up at least 6 min or 
7 min. We started well; in less. than 
100 yards from rest Cartmell had opened out 
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to full regulator, and, with the engine rapidly 
accelerating this 490-ton train, the gear was 
quickly linked up until-on passing Noblehill 
Junction, 0-8 mile out, the cut-off was 15 per 
cent. On level track speed rose to 53 m.p.h. 
in 5 miles from the start ; the 2-mile rise at 
1 in 150 to Ironhirst was cleared at 444 
m.p.h. without any opening out, but on the 
similar descent from Ruthwell the engine was 
greatly eased. The St. Pancras train calls at 
Annan, and our driver was expecting further 
trouble. On the merest breath of steam we 
attained 65 m.p.h. downhill, and at 60 m.p.h. 
passed Annan, 15-5 miles, in 19} min 
from the start. But after this checks 
came thick and fast, and we were even- 
tually brought to a stand outside Carlisle 
Citadel station, 32-9 miles from Dumfries, in 
474 min. The booked passing time at the 
station is 46 min, so that in the face 
of these checks our driver had done very well. 





Restarting, we steamed slowly through 
the station and another 2? min brought us 
abreast of No. 12 signal-box, where the 
relief men were waiting. Cartmell and 
Johnstone handed over an engine in first- 
class trim for the remaining 299 miles. 
The time allowance to Crewe is easier 
than that of the down train by 
which I travelled, 193 min, against 183 
min, and the non-stop run of 281} 
miles from Carlisle No. 12 to Watford 
is booked in 6h 4 min—an average of 
46-4 m.p.h. The timings of the Anglo- 
Scottish expresses on the West Coast route 
have been relatively easy throughout the 
war, but often the loads are nearer 600 than 
500 tons, and the economical running of 
these fine “ Pacifics” has been, and 
will continue to be, an outstanding feature 
of the motive power section of the 
L.M.S.R. 








Stressing of Gas 


Turbine Blading 


By J. HODGE, M.A., A.M.I. Mech. E., A.F.R. Ae.S. 


INTRODUCTION 


INCE it is necessary to run gas turbine 

blading both for compressors and turbines 
at hgh stresses and, for turbines, high 
temperatures, particularly for aircraft use 
when weight is a vital consideration, the 
various kinds of stresses must be determined 
as accurately as possible. The methods given 
below have given reliable results in practice, 
and while all the factors involved are not 
fully taken into account, the most important 
can be accurately calculated. These consist 
of the pure centrifugal tension, the centri- 
fugal bending stress and the bending stress 
due to the gas loading. By consideration of 
these a reasonable compromise can be arrived 
at between aerodynamic shape and structural 
strength. Considerations affecting the former 
are not discussed in this paper. The methods 
given below apply equally to both turbine 
and compressor blades, provided they are 
unshrouded. 


Notation 
A... ... Cross section area Square inches 
F «. Force ... Lb 
g . Acceleration due to gravity Feet per sec 
mi sec 
I Moment of inertia In 
L Length of blade element be- 
tween sections (= —_ Fa-) Inches 
M... ... Bending moment... ... in 
m Mass flow. ... Lb per sec 
N Number of blades ~ ig a 
P Gas pressure.. Lb per square 
inch abs. 
P.q,7,8,¢ Moment arms of extreme fibre 
about Sirus ps axes of 
section a ‘ Inches 
ee Radius ... Inches 
- an Mean tensile stress due to 
centrifugal force ... Tons per 
square inch 
V... .. Velocity Feet per see 
wz,yy ... Axes nea, centroid of sec- 
ov, 22 tion respectively perpen- 
dicular to, paralle) to and 
at +45 deg. to the plane of 
the wheel 
Piss ne Gen demesity....,. so ccs ope (Lb aun 
o ... ... Material density ... Lb weateule 
inch 
@... ... Angular velocity ... Rad per sec 
Suffixes 
1,2—-—n Reference number of section 
starting from _ section 
nearest root 
a Axial 
w Circumferential 
i Inlet 
0 Outlet 
METHOD 


Usually five cross sections of the blade are 





considered, equally spaced from just above 


the fillet, where the blade joins the root, to 
the tip of the blade. This is a sufficient 
number to give a result accurate enough for 
practical purposes, but which is 2 to 3 per 
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cent above that which would be obtained by 

taking an infinite number of sections in 

calculating the centrifugal tension. 
Centrifugal Tension (T').—This is given by : 


; oLw?* (45+ As) (Fat Be) 
T n= 3240 An mal 2 Aig aaa 


i? A n+1 + A 0)( Bats +#e) 
2 2 


This involves the approximations (1) that 
the centroid of the portion of blade between 
R, and R,,, lies at radius R,+R,+,/2, and 
(2) that the volume of the portion=L x 
(A,+An4,/2). These lead to the slight over- 
estimate of stress mentioned above and this 
can be eliminated, if desired, either by taking 
more sections or using graphical integration. 

Centrifugal Bending Moment.—The cent- 
roids of the five sections considered do not in 
general lie on a radial line and hence a 
bending moment will be applied by the 
centrifugal forces. 

The extent of the bending moment is 
calculated as follows :—Taking the position 
of the centroid of section 1 as origin, the 
co-ordinates of the centroids of the other 
sections when viewed radially are measured, 
the axes being the plane of the wheel (y axis) 
and the perpendicular to it (x axis). The 
co-ordinates of the centroids are then 
(0, 0), (%q, Ye), (x3, Ys)» &e. 











The bending moments are then calculated 
in the planes of the axes :— 
Circumferential BM about section 1 


“Fee [ peta) 
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Similar expressions give the axial BM and 
BMs about the remaining sections, by moving 
the origin to the centroid of eavh section in 
turn. 

Circumferential Gas BM .—This is due to 
the circumferential momentum change and 
is determined as follows :— 

The mass flow through an annulus at 
radius R is given by Am=27RARpVa. 
Then the circumferential gas force per blade 
on an element at radius R is : 


AF =AmVwu—AmoVwo/Ng 
=2nR/N5[piVaiVwi—poVaoVwoJAR 
Then the BM at section 7 is : 
Ma= 
Rs 
an/No| | Rl psVaiVi—poVaoVu0](R—Rn)dR 
n 





This expression can best be integrated 
graphically. 

Azial Gas BM.—This consists of both 
momentum and pressure components. The 
former is determined in the same way as 
given above for the circumferential part of 
the gas loading. In this case the expression 
is : 


Rs 
Mn=2n/Ng | Rl pi Vai? — po Vac?|(R—Rn)dR 
Rn 


The pressure component of the axial force on 
the blades is given by : 


AF=2nrRAR/N . (Pi—Po) 
This results in a BY at section N of 


Rs 
Ma=2r/ | (Pi— 
Rn 


Momenis of Inertia of Sections.—There are 
several methods of obtaining moments of 
inertia of sections, two of which are well 
known while the third has been developed 
specially for this purpose. 

The first consists of splitting the section 
up into narrow strips perpendicular to the 
axis about which the M. of I. is required and, 
regarding each as a rectangle, calculating the 
M. of I’s and adding them up. This is a 
laborious process, involving complicated 
arithmetic which can easily lead to errors. 

A considerable amount of work is saved by 
using the next method, which is the one most 
commonly used for this type of calculation. 
This is the ‘‘ cube ordinate ”’ method, where 
the ordinates of the section perpendicular 
to the relevant axis are cubed and the area 
of the resulting figure measured by means of . 
a planimeter ; suitable corrections for scale 
then give the required M. of I. This is 
particularly useful for very low camber 
sections when considering an axis roughly 
parallel to the chord, which is the type of 
section which the third method does not deal 
with very satisfactorily. 

This latter method is particularly good for 
highly cambered sections or for all sections 
when the axis is roughly perpendicular to 
the chord. It involves making up a special 
scale, which is not worth while unless a fair 
number of sections have to be dealt with. 
Once this has been done, it is, however, 
extremely quick and accurate. 

The theory of the method is as follows :— 
Consider a strip of unit width perpendicular 
tothe axis about which it is desired to find 


Po) (R—Ra)RdR 
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the M. of I. The M. of I. of the section shown 
(Fig. 1) about the axis is (h3/12+-Ay’). 
Assuming that the first section has y,=h,/2 
the condition that: successive sections should 
have equal M. of I’s is given by the equation : 
AS /12+hyy,P=h,F/12+hyug? 
= hy? /12+ hay =K 
If the dimensions are in inches, tnaen K 
represents the M. of I. of the sections in 
inches*. The first fifty values of y are given 
in Table I for K=8in*. (jin=lia*.) 








Taste I 
Sect. Sect. Sect 
No. y. No. y- No. y. 
1 1-442 18 7-486 35 9-388 
2 3-259 19 7-626 36 9-477 
3 3-897 20 7-761 37 9-566 
4 4-389 21 7-891 38 9-653 
5 4-756 22 8-018 39 9-738 
6 5-088 23 8-140 40 9-822 
7 5-380 24 8-260 41 9-904 
8 5-643 25 8-376 42 9-985 
9 5-885 26 8-488 43 10-064 
10 6-107 27 8-598 44 10-143 
11 6-314 28 8-705 45 10-220 
12 6-508 29 8-810 46 10-296 
13 6-692 30 8-911 47 10-370 
14 6-866 31 9-011 48 10-443 
15 7-031 32 9-108 49 10-516 
16 7-189 33 9-203 50 10-588 
17 7-341 34 9-296 




















In order to change the value of K to nK 
it is only necessary to multiply the above 
values of y by Wn. 

A scale is constructed by marking off the 
values of y given above (together with those 
for other values cf K if required) (K=8, 
0-8, 0-O8in* are svitanle for most applica- 
tions). This is then pinned on to the drawing 
of the section whose M. of I. is being calcu- 
lated with its datum coincident with the 
relevant axis. The intercepts on the section 
of lines coincident with those representing 
successive values of y on the scale are then 
measured and added by means of a map- 
measuring wheel or similar device. This 
gives the moment of inertia of the section on 
one side of the axis when the scale is corrected 
to actual size. For the sake of accuracy the 
smallest scale which will cover the section 
should always be used (assuming a series of 
scales with each successive value of K=10 x 
the previous one). In the case of an approxi- 
mately L or T-shaped section, a smaller scale 
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should be used for the part which is roughly 
parallel to the axis than for the other part. 
Centres of Gravity of Sections.—These are 
best determined by making a cardboard 
template of the section on a scale which gives 
a chord of the order of 10in in length and 
balancing it on a point if the centroid lies on 
the section. If it does not, the section can 
be hung up from each end in turn with a 
plumb line, the intercepts of the latter giving 





the position of the C.G. This method, 
though apparently somewhat crude, gives 
accurate results provided reasonably uniform 
and flat card is used. 

Angles of Principal Axes of Inertia and 
Moment Arms of Extreme Fibres.—It is 
necessary to calculate the direction of the 
principal axes of inertia in order to determine 
the bending stresses. For this purpose the 
M. of I’s about the z and y axes and about 
another axis at 45 deg. to them must be 
found. It is usually desirable to obtain the 
M. of I. about the other axis at 45 deg. as a 
check. These two axes at 45 deg. are 
denoted by vv and zz (Fig. 2). 

Then the angle between the minor axis 
and the z axis is given by 





tan 202 eet Jy) 
agains 2 « 
Then 
"= {4 Iet+-Iy+(Iz—I,) see 20} 


Having determined the values of @ and J max. 
and J min., using the values of J, and 7, in 
turn, the moment arms of the extreme fibres 
can be measured, about each of the principal 
axes. 

Calculation of Bending Stresses.—The gas 
and centrifugal loadings are added in the 
circumferential and axial directions. The 
resulting bending moments are denoted by 
M, and M, respectively. These are next 
resulved so as to give the BM’s perpendi- 
cular to the principal axes. Using the con- 
vention that positive BMs are such as to 
give tensile stress in the trailing edge 


M min= My cos 0+ M, sin 6) 
M max= Mysin6+M, cos 0} 

where M min. and M max. denote M about 
the minor and major axes respectively. 

The bending stresses are given by— 

Trailing edge stress= 

sxM min 
2240 J min 

with similar expressions for leading edge and 
back of blade. The total stresses are then 
obtained by adding the bending stresses to 
the mean centrifugal stresses at each section. 

Method of Determining Correct Offsets.— 
Since in an aircraft gas turbine running at 
constant r.p.m. the gas loading varies with 
altitude and forward speed, it is necessary to 
decide on a compromise value of gas loading 
between the extreme values at high forward 
speed near the ground and low forward 
speed at altitude. This value is used to 
decide the offset of the blades wh:ch will 
balance out the gas stresses. In general, it 
is safest to use such values of the offsets that 
the maximum gas loadings are balanced out 
while reduced gas loadings cause stresses to 
increase in the back of the blade rather than 
in the leading or trailing edges. This is 
because the back of the blade is much less 
prone to have stress raisers in it, and thus 
can usually stand h’gher stresses than the 
edges of the blade. In this connection, care 
must be taken in the design of the blades 
that the centrifugal BMs do not reverse 
part way up the blade. This can be the case, 
for example, in a turbine blade which is made 
by means of cylindrical milling cutters. 
With a twisted vortex type blade the cutters 
are not parallel with the blade, and the 
centroids when viewed radially from the tip 
usually lie as shown in Fig. 3. This causes 
the centrifugal bending moments to act in 
the same direction as the gas bending 
moments at some sections which may 
possibly give higher total stresses in the 
trailing edge at some section part way up 
the blade than at the root, thus causing frac- 
ture, beginning in the TE at this section 


q2M max 
224u I max 





T/in 





This effect is shown in Fig. 34, together 
with a good centroid distribution and the 
stresses resulting from it in Fig. 38. Manu- 
facturing tolerances can be determined by 
calculating the stresses resulting from the 
maximum proposed variations of thickness 
and offset. Allowances can easily be made 
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FIGS. 3A AND 38 
for blades with tapered tips. The same 


method as used here to obtain gas bending 
stresses can be applied to unshrouded stator 
blades. 








New Surveying Methods in 
Northern Canada 


Dr. Hans Lundberg, prominent mining 
engineer, is using helicopters in a new, detailed 
type of aerial explorat.on of the uncharted 
regions of Northern Canada this autumn. 
Primary goal is the location of valuable mineral 
deposits, but the geophysical surveying from 
the air also will be the first accurate study of 
millions of acres impenetrable to land expedi- 
tions. Dr. Lundberg recently completed a 
three-month test with a helicopter in Ontario 
and Quebec, checking the adaptability of the 
flying craft and the accuracy of newly improved 
instruments in previously explored zones. 
He reports that a 16-mile square area, which 
required six months to chart by land methods, 
had been mapped in two hours and that this 
was indicative of the possibilities of the new 
type of aerial investigation. The Swedish 
born scientist, who has made mineral] surveys 
throughout Europe and North America in 
the last 30 years, explained that the heli- 
copter’s greatest advantages over aeroplanes 
are that it is able to cruise at much slower 
speeds, at lower altitudes and can be manau- 
vred sidewise and backwards over spots that 
show promising possibilities. The craft also 


can be used in thaw and freeze-up periods, 


when conventional aeroplanes are grounded. 
Test instruments, mounted in the nose of the 
helicopter, are based upon principles used in 
geophysical exploration for 300 years. They 
respond to variations in the normal magnetic 
field which surrounds the earth. Various 
mineral compositions, ore deposits and earth- 
crust formations cause these changes. Once 
the magnetic variations indicate that an area 
should be more closely explored, the scientists 
drop weighted canvas indicators so that 
ground crews can make test diggings to deter- 
mine the exact nature of the mineral. Dr. 
Lundberg said that the combination of heli- 
copter and improved instruments had made it 
possible for the first time to determine not 
only the depth beneath the nreeign of a for- 
mation but also how thick it is. 











ther 

the 
anu. 
Ll by 

the 
ness 
1ade 


.me 
ling 


tor 


ing 
led 
ted 


ral 


of 
sdi- 
es 
rio 
the 
ved 
es. 
ich 


> 
his 
ow 
ish 
ays 


ali- 
nes 
ver 
su- 


tic 
us 


ice 


sts 
at 
or- 
yr. 
li- 








Dec. 20, 1946 


THE ENGINEER 


561 








The Engineer in North America 


By C. L. CHAMPION, B.Sc., A.C.G.1., 


A.M. Inst. C.E., A.M.I.E.E. 


No. I 


THE IMPORTANCE OF REGISTRATION 


ie English engineer, visiting the United 
41 States, very soon notices the importance 
attached to the question of “ registration.” 
In America engineering is not an open pro- 
fession which can be practised by anyone 
able to find a market for his services, but is 
limited by law to those who have qualified 
for registration, in much the same way as 
medical practice is limited to registered 
doctors in England. An attempt by an 
unregistered person to practice “ engineering” 
could be punished by fine or imprisonment 
in most States. 

The first law restricting the practice of 
engineering was passed by the State of 
Wyoming in 1907. In America all questions 
affecting the professions are decided by the 
Governments of the individual States and 
there are wide differences in the legal position 
in different States. Three more States 
passed laws at intervals up to 1919, from 
which time progress has been steady until 
at present only two States lack laws for the 
registration of engineers. These are expected 
to pass similar laws in the near future. It 
should be noted that in none of the States 
was registration due to a desire to restrict 
the freedom of engineers on the part of 
officials, politicians or other sections of the 
community. The laws were passed after 
long and determined efforts by groups of 
engineers in the States concerned. 

The leading engineering societies (the 
American Society of Civil Engineers, the 
American Institute of Mechanical Engineers, 
the American Institute of Electrical Engi- 
neers) have played a limited part in the 
campaign for registration for the reason that 
they are national rather than State bodies, 
but the demand for registration has come 
largely from members of these societies. The 
societies themselves have done important 
work in pressing for greater- uniformity 
between the laws of the various States and in 
the drafting of a “ model law.” Their work 
in this field has been particularly effective 
since the formation of the Engineering Council 
for Professional Development to co-ordinate 
their activities. 

Tn each State the licensing and registration 
of engineers is carried out by State Boards 
of Engineering Examiners appointed by the 
Governor of the State. In America, State 
bodies have sometimes acquired an unsavoury 
reputation for political interference, but it 
appears that the engineering examiners have 
maintained a very high standard of com- 
petence and independence. In States where 
judges may be appointed without legal 
qualifications, the members of the boards 
are invariably experienced engineers. They 
are normally appointed on the recommenda- 
tion of the State engineering societies. The 
writer has heard of no instance where it was 
suggested that registration had led to 
bureaucratic or political interference with 
the profession. 

Whenever the question of registration is 
discussed among English engineers the diffi- 
culty of arriving at a suitable legal definition 
of the words “ professional engineer” and 


** engineering ” is usually mentioned. In the 
United States this is recognised as a very 
real difficulty and State laws have frequently 
been modified to remove obscurities or incon- 
sistencies. 


It is not claimed that finality 





has been reached, but there is no doubt that 
present definitions do work in practice and 
are accepted by the courts. These definitions 
are so important that those of the “ model 
law ” referred to above are quoted in full. 


‘ DEFINITION—-PROFESSIONAL ENGINEER ” 


“The term professional engineer as used 
in this Act shall mean a person who is 
qualified by reason of his knowledge of 
mathematics, the physical sciences, and the 
principles of engineering, acquired by pro- 
fessional education and practical experience, 
to engage in the practice of professional engi- 
neering as hereinafter defined.”’ 


““DEFINITION—PROFESSIONAL ENGINEERING” 


“The practice of professional engineering 
within the meaning and intent of the Act 
includes any professional service, such as 
consultation, investigation, evaluation, plan- 
ning, design, or responsible supervision of 
construction or operation, in connection with 
any public or private utilities, structures, 
buildings, machines, equipment, processes, 
works, or projects, wherein the public 
welfare, or the safeguarding of life, health or 
property is concerned or involved, when such 
professional service requires the application 
of engineering principles and data.” 

The qualifications required by the 
examiners under the State laws are generally 
similar to the requirements of the engineer- 
ing institutions in this country, but are in 
some cases more severe. Thus, typical 
requirements are either :— 


(a) A four years’ university course, 
followed by a degree and four years of 
practical experience. 

(b) An examination of degree standard 
and eight years of practical experience. 

(c) Twelve vears or more of professional 
engineering work of a character satisfactory 
to the Board. 


It is the policy of the various professional 
bodies te maintain the qualifications at a 
very high level, as this is felt to be in the 
best interests of the profession. In the 
States, as in other countries, persons of the 
most dubious qualifications attempt to 
describe themselves as “ engineers.” This is 
shown in the oral examinations held by some 
State boards to eliminate obviously unquali- 
fied applicants. Perhaps the most remark- 
able of these was one who described himself 
to the New York State Board as an “ amuse- 
ment engineer.” It transpired that he 
specialised in the design of ‘‘ scenic railways ” 
and other installations for fairs. The follow- 
ing conversation took place :— 

Question.—‘‘ What factor of safety do you 
use ?” 

Answer.—‘‘ About 90 per cent.”’ 

Question.—‘“‘ Do you mean that your factor 
of safety is less than unity ? ” 

Answer.—‘‘ Yes, Sir, less than unity.” 

Question.—‘‘ Why do you do that ?” 

Answer.—‘‘ To give the customers a bigger 
thrill. They have to hold on when they go 
over @ curve.” 

Question.—“‘ Isn’t that rather dangerous ?” 

Answer.—‘‘ No. When a car is going fast, 
you don’t need a 100 per cent safety. You 
get across before anything happens.” 

Question.—‘‘ Why do you not employ an 
engineer to do the designing for you ? ” 


Answer.—‘‘ I get only 10,000 dollars for a 
design, and if I employed an engineer I would 
have to give half to him.” 

The State Boards are alive to the dis- 
advantages of a parochial outlook and have 
formed the National Council of State Boards. 
Through this Council the various boards 
maintain contact with each other, with the 
National Society of Professional Engineers 
and with the Institutes. The Council also 
makes reciprocal arrangements between 
Boards so that an engineer duly registered in 
one State may practise in another State. 

Opposition to the passage of registration 
laws seems to have been prompted almost 
entirely by a fear of losing a livelihood as a 
result of failure to pass the examinations 
required. Except in the case of quite 
unqualified persons, this fear was largely 
unjustified, since the law usually provided 
that engineers practising in a State at the 
time of the passage of the law could be 
registered without examination. It was felt 
that this proviso, the so-called “ grand- 
father’s clause,’ had to be included as a 
measure of fairness and a certain number of 
engineers of less than the desired standard 
accepted for a limited period of time. 

The writer has discussed the problems of 
registration with many American engineers 
and has never heard the repeal of registration 
advocated. On the contrary, it seems 
generally accepted as the basis on which the 
engineer’s demand for a more influential 
position in the community must be built. 


THE GROWTH OF PROFESSIONAL 
ORGANISATIONS 


The development of engineering in the 
United States has been largely due to the 
work of a group of societies which exercise 
similar functions to the British institutions. 
The most important societies are the follow- 


ing :— 


Date Membership 

Society. founded. (1944). 
American Society of Civil 

Engineers... ... «.- 20,395 
American Institute of Min- 
ing and Metallurgical 

Engineers” *..: ...  .... 1871 12,293 
American Society of Mecha- 

nical Engineers ... ... 1880 18,612 
American Institute of Elec- 

trical Engineers ... ... 1884 22,594 
American Institute of 

Chemical Engineers ... 1908 4,785 


Much could be written on each of these 
societies, but since they are comparatively 
well known in this country as a result of the 
circulation of their journals, the writer pro- 
poses to devote this article to a number of 
other bodies. 

During the years immediately following 
the war of 1914-18, the question of profes- 
sional status was widely discussed among 
American engineers. The technical Press of 
the period printed innumerable letters and 
articles on the subject. It was felt that the 
war had shown that the nation’s progress and 
strength, as well as the high standard of living 
that its citizens enjoyed, was largely the 
result of the work of engineers. By contrast, 
the engineer’s share of the profits of the post- 
war boom seemed very small. 

In June, 1920, a conference was held in 
Washington of representatives of sixty-one 
national and local engineering societies. This 
conference decided, not without opposition 
from some delegates, to found the American 
Engineering Council of the Federated Engi- 
neering Societies. The Council was to be 
composed of representatives of the various 
societies, of which the most important were 
the A.S.M.E. and the A.I.E.E. The A.S.C.E. 
joined somewhat later. 

The new body was well received by the pro- 





fession, which looked to it to secure a great 
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improvement in its status. The Engineering 
News-Record wrote :— 

“The voice of the engineer must be strong 
and must carry far. It will succeed in 
delivering its message to the nation only if it 
speaks for all, not for one or more groups of 
engineers. The opportunity has arrived. It 
has been a long time coming. It should be 
grasped now, for it may not come again.” 

Interest in the new Council extended to the 
general public. A Washington newspaper 
wrote :— 

*‘ When the history of the year 1920 comes 
to be written, they will say that the founda- 
tion of the A.E.C.F.E.S. was epoch making. 
It has within it, even as @ child among insti- 
tutions, a power that statesmen, politicians, 
taxpayers, and plain folk must reckon on as 
heneeforth important. The persons who are 
affilisted with this newly constituted Council 
are experts, compared with civilians or public 
Officials. As human beings, taxpayers, and 
democrats, they are weary of the unnecessary 
costs, the bureaucratic tyrannies and futilities 
and the non-representative methods of carry- 
ing on public business. . . .” 

To turn from the enthusiasm of its founders 
to consider the actual accomplishments of the 
Council is depressing. In its twenty years of 
life no single major accomplishment stands 
to its credit. The Council sponsored various 
committees which carried out valuable work 
within limited fields, but it never made a 
serious effort to produce those revolutionary 
changes in the status of the engineer in the 
community, the desire for which had inspired 
its founders. The great development of the 
thirties, the establishment of a legal status 
for engineers, was the work of local groups of 
professional engineers in the various States, 
with little help from the Council. 

Why was the A.E.C. a failure? The 
answer seems to be that its constitution 
rendered any vigorous action impossible. On 
any major issue the representatives of the 
various constituent bodies were unable to 
commit themselves without consultation with 
their own Councils. Even apart from the 
delay involved, it proved difficult to obtain 
agreement on any contentious issue. In its 
later years the Council seems to have func- 
tioned mainly as an information bureau. 
Serious financial difficulties arose, and when 
in 1940 the principal societies decided to 
terminate their affiliation, it was impossible 
to continue. The A.E.C. ceased to function 
on December 31st of that year. 

The engineering societies experienced a 
need for a greater co-ordination of their 
activities, particularly in the educational 
field, which the A.E.C. had failed to bring 
about. In 1932 they formed the Engineers’ 
Council for Professional Development. The 
E.C.P.D. is a conference of previously exist- 
ing societies and not an executive body. Its 
most important function is the investigation 
of university courses on behalf of the parent 
societies. The need for this investigation 
liés in the very variable standards of univer- 
sities. In the United States a much larger 
proportion of the population than in most 
other countries receives a university educa- 
tion, but the value of this education depends 
greatly on the particular institution con- 
cerned. The best universities have obtained 
a world-wide reputation, but there are others 
where it is possible to obtain a degree with a 
very low standard or where the facilities for 
teaching engineering are inadequate. 

Upon the request from an educational 
institution for its courses to be ‘‘ accredited,” 
arrangements are made for securing informa- 
tion by questionnaire and for inspection by 
a regional committee. Courses accredited by 
E.C.P.D. are now accepted by nearly all the 





State boards of engineering examiners, by 
the engineering societies and various Govern- 
ment bureaux. The Council maintains close 
contact with accredited institutions to ensure 
that their teaching standards do not fall 
below its requirements. 

Parallel with the investigation of courses, 
the E.C.P.D. has exerted its influence to 
stress the need of the young engineer for a 
widely based general culture. This demand 
comes from a deeply felt conviction that the 
engineer will play a great and continually 
expanding part in the society of the future. 
It is felt that the young engineer should be 
prepared to take an active part in all aspects 
of community life, to seek to apply the logical 
and experimental methods in which he is 
trained to those social and international 
problems that are too often clouded by pre- 
judice and suspicion. 

A committee of the E.C.P.D. has prepared 
a “Reading List for Junior Engineers,” 
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which would form an admirable framework 
for a wide humane culture. It has also pre- 
pared and given wide circulation to an 
affirmation, called “The Faith of an Engi- 
neer,”’ which reads in part :— 

‘“‘T am an Engineer. In my profession I 
take deep pride, but without vain glory ; to 
it I owe solemn obligations that I am eager 
to fulfil. 

“When needed, my skill and knowledge 
shall be given without reservation for the 
public good. From special capacity springs 
the obligation to use it well in the service of 
humanity ; and I accept the challenge that 
this implies. 

“Since the Age of Stone, human progress 
has been conditioned by the genius of my 
professional forebears. By them have been 
rendered usable to mankind Nature’s vast 
resources of material and energy. By them 
have been vitalised and turned to practical 





account the principles of science and the 
revelations of technology. Except for the 
heritage of accumulated experience, my 
efforts would be feeble. I dedicate myself 
to the dissemination of engineering know- 
ledge, and especially to the instruction of 
younger members of my profession in all its 
arts and traditions. 

“To my fellows, I pledge, in the same full 
measure I ask of them, integrity and fair 
dealing, tolerance and respect, and devotion 
to the standards and the dignity of our pro- 
fession ; with the consciousness, always, that 
our special expertness carries with it the 
obligation to serve humanity with complete 
sincerity.” 

The work carried out by the E.C.P.D. has 
been of great value, yet it is surprisingly 
little known to the average American engi- 
neer. He hears of it only from occasional 
articles in the journal of his particular 
institute. 

In the course of the ‘twenties there 
developed among individual engineers a 
strong demand for an organisation for the 
advancement of professional status in which 
they could participate. This demand led to 
the formation in 1934 of the National Society 
of Professional Engineers, membership in 
which is open to all holders of licences to 
practise engineering. 

The objects of the Society are the advance- 
ment of the public welfare and the promo- 
tion of the professional, social and economic 
interests of the engineer. It is organised on 
a regional basis, so as to permit the greatest 
possible participation of individuals in the 
work of the Society. Membership of a local 
chapter carries with it membership in the 
State and national organisations. 

Essential features of the N.S.P.E. are that 
it is open to engineers of all branches and 
has only one class of membership, so that all 
members have equal rights. It does not 
attempt to deal with matters concerning 
science or technology, as there are already 
organisations in each branch of the profession 
concerned with technical matters. The 
N.S.P.E. is not affiliated to these technical 
societies, but has received favourable pub- 
licity in their journals. Its initial progress 
was not spectacular, but it has steadily 
gained in membership and seems destined to 
play @ most important part in the develop- 
ment of the engineering profession in 
America. 

(To be continued) 








A Mobile Hot 


—————-— 


NUMBER of particularly interesting 
features are incorporated in a mobile hot- 
mix tarmacadam and asphalt plant, having a 
capacity of 20 tons per hour, which is now 
being built by Frederick Parker, Ltd., of Lei- 
cester. This plant consists of three main 
units—the feeding, the drying and the mixing 
sections—and each of the units is mounted on 
pneumatic tyted wheels, to give mobility on 
the road, The photographs we reproduce 
show the drying and mixing units arranged 
for transport, and their arrangement on 
a working site can be seen from _ the 
drawing, In designing this plant, the aim 
of the makers has been to produce a 
completely mobile plant of high output which 
could be put into operation in a matter of days, 
without necessity for using any tackle not 
incorporated in the plant itself. Hitherto, 
* National Council of State Boards of Engineering 
Examiners. 
+ Joint Committees. 
t Society for Promotion of Engineering Education. 








Asphalt Plant 


such plants have taken weeks to erect, with a 
comparatively large labour force. 

On site the feeding and drying units are 
jacked off the ground and supported on built- 
in legs and supporting stools respectively. 
Once the units are supported on their legs. 
the road wheels can be removed for storage 
until again. required. The mixing unit is 
elevated to give a discharge height from the 
mixer of 7ft 6in by hoisting it upon four incor- 
porated jacking legs, which are worked by 
built-in, hand-operated, winches. 

During erection, bracing members are inserted 
progressively as the unit is raised. The screen, 
elevator trunking, ladders, platforms, &c., 
of the mixing unit are set in position with the 
aid ‘of lifting blocks running on projecting 
beams supported by hinged columns at the 
top of the unit, which are swung up and locked 
in position. 

The feeding unit is of the belt apron type 
and is designed to give an even, well balanced 
supply of aggregate to the drying unit. It con- 
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sists of a steel plate hopper situated over an| from the extraction fan pass through ducts 


tension of the belt drive and turn the pump 


endless rubber belt apron, 36in wide, running on | into a dust collector mounted on one side of the | by means of a large hand wheel. 
two end drums. The drums are driven bya roller| unit. Semi-circular end boxes fit snugly to} From the dryer the hot material drops down 


an enclosed, inclined chute, into the boot of 

















DRYING UNIT ARRANGED FOR TRANSPORT 


chain from the lower end drum of the _ belt 
conveyor which delivers aggregate to the 
dryer. The hopper is divided into two compart- 





the cylinder and are fitted with asbestos sealing 

rings to minimise the entry of cold air. 
To assist in burner setting, a thermometer 
on the control panel is conneeted to 





the discharge chute, where it contacts MIXER CONTROL PANEL 
the flow of material and continuously 
records its temperature. a 12in wide totally enclosed bucket elevator 











On the framework at the _ dis-|on the mixing unit. At the top of the elevator 





























charge end of the dryer is fixed the] the material drops off on to a 12ft by 3ft twin- 
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ments, each of two cubic yards capacity, 
and designed to receive two grades of aggre- 
gate. Accurate pre-determined proportions 
of material are obtained by controlling the 
flow from each compartment through adjustable 
door units, each provided with a graduated 
scale and pointers indicating the size of the 
door opening. Material is deposited from the 
feed unit on to the belt conveyor on which it 
is carried up and deposited into the feed chute 
of the drying unit. 

The drying unit cylinder is 18ft long by 
4ft diameter, and is supported on two machined 
roller tracks running on four support rollers, 
carried by bridge pieces welded to the main 
frame. At the discharge end of the drying 
cylinder are two high-pressure oil burners, 
mounted in a dual combustion box. The 
flame from the burners is directed along the 
cylinder, which is fitted internally with a 
carefully arranged system of staggered lifters. 
These lifters produce a dense cascading of the 
material through the hot gases and also serve 
to convey the material forward to the dis- 
charge end. Oil is fed to the burners by com- 
pressed air applied to a 250-gallon storage 
tank slung beneath the chassis. Air is supplied 
for this. purpose and to the burners by a rotary 
vane compressor mounted on the chassis 
frame. 

The burners have independent oil and air 
controls conveniently situated on a panel at 
the side of the dryer. To extract the hot gases, 
a paddle rotor fan is connected by ducting 
to the cylinder feed end box, air flow being 
regulated by a calibrated damper fixed on the 
suction side of the fan. The dust laden gases 
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ARRANGEMENT ON WORKING SITE 


This pump is of the gear type and,to separate four aggregate sizes and rejects. 
draws its material from independent boilers} The rejects are deposited into a chute leading 
which are arranged singly or in groups,|out of the unit, whilst the graded aggregates 
as required, at the side of the plant. In order] drop into steel bins below. Bins are provided 

















MIXING UNIT ARRANGED FOR ROAD TRANSPORT 


to assist in cleaning and also reduce belt wear|for three grades of stone and one for sand, 
on starting up, when the pump is in a sticky|each having an approximate capacity for 24 
condition, provision is made to relieve the'tons. At the bottom of each bin is a pneu- 









564 


THE ENGINEER 





Duo. 20, 1946 








matically operated radial door, which dis- 
charges into an aggregate batch weigh hopper 
below. 

Cement filler is introduced into the mixer 
through an individual enclosed system. It 
is raised on an enclosed elevator from a large 
receiving boot, which has a dust-tight lid 
and is capable of accommodating a full bag 
of cement. The elevator feeds the cement into 
a 25-cwt. capacity bin fitted with a pneumatic 
vibrator and having a pneumatically operated 
radial discharge door leading down to the aggre- 
gate batch weighing hopper. 

The batch weighing hopper has two separate 
compartments, one for filler and one for aggre- 
gate. Each compartment has its own door 
for discharging down into the mixer. The 
hopper is suspended on a weigh beam 
connected to a large clearly graduated dial in 
the cabin, illustrated on the previous page. 
Bitumen is pumped into a tilting bucket 
above the paddle mixer. This bucket is 
suspended from a separate weighing mechanism 
connected to a dial adjoining that of the batch 
weigher in the control cabin. 

The double shaft paddle mixer below the 
batch weighing hopper has a capacity of one 
ton of materials. A pneumatically operated 
radial discharge door runs across the full 
width of its bottom. The size of this door 
and the large steel shutters around the batching, 
weighing and mixing plant provide easy 
accessibility for cleaning and inspection pur- 
poses. In the event of serious trouble, the 
batch weighing hopper can be traversed side- 
ways out of the body of the unit on an exten- 
sion to its supporting girders. 

Control of the mixing section of the plant 
has been centralised into a large control cabin, 


which, by a.careful arrangement of panelling, 
has been made as dust and fume proof as 
possible. Inside the cabin on a panel in front 
of the operator are mounted short levers 
which operate the air control valves of the 
pneumatic system. The control panel and 
weighing dials are shown in the engraving. 
This system provides power to the pneumatic 
cylinders, opening and closing the discharge 
doors on the individual storage bins, the 
batch weighing hopper and the paddle mixer. 
It also operates the tilting bitumen bucket 
and the filler bin vibrator. By manipulating in 
sequence a series of short levers, the operator 
has complete and instantaneous control of the 
various aggregate discharge doors leading to 
the weight hopper during batching and the 
subsequent mixing and discharge. Compressed 
air for the pneumatic control system is supplied 
by a single-cylinder compressor mounted on 
the chassis frame. All the pneumatic cylinders 
it operates have been designed to have 
sufficient power to overcome any stickiness or 
jamming of the bin discharge doors. 

The radiator-cooled six-cylinder 60 h.p. oil 
engine driving the plant has an ample reserve 
of power, and to facilitate its starting, a built- 
in 1}h.p. petrol engine is provided. Through- 
out the plant, with the few exceptions where 
roller chains are used, vee rope drive has been 
adopted and, in order to give low operational 
costs with trouble-free running, ball and roller 
bearings are used extensively. Lubrication 
has received particular attention and, in order 
that there should be no question of the type 
and application of the lubricants to be 
used, colour charts are issued with the plant 
and the greasing points are painted to 





correspond. 








The Monnet Plan for France 


(By our French Correspondent) 


ie industrial and modernisation plan 
presented by Jean Monnet, Commissaire- 
Général of the Plan, is divided into three 
sections. The first deals with production to 
be reached by 1950; the second, detailed 
plans for the years 1947, 1948, 1949 and 1950, 
and the third, a general programme of moderni- 
sation, investment, importation and exporta- 
tion for 1947. 

Over 1000 people helped to obtain material 
for the plan. Government officials, farmers 
industrialists, workers and .specialists con- 
tributed towards the final result contained in 
a series of bulky volumes covering coal, elec- 
tricity, steel, cement, agricultural machinery 
and transport. 

The plan foresees 65 million tons of coal 
produced in 1950, against 50 million tons 
produced in 1946; 37 milliard* of kWh of 
electricity, against the present 23 milliard ; 
11 million tons of steel, as against 4 million ; 
and 13-5 million tons of cement, as against 
3 million. The plan aims at increasing five-fold 
the production of agricultural machinery over 
the 1938 figure, and the transport industries, 
including railways, canals and road trans- 
port are to be developed to keep in line 
with the greater production efforts of the 
country. 

It will be seen that the plan covers a period 
of 4 years. If success is to be achieved, orders 
will have to be placed with industry immedi- 
ately. Without them the modernisation pro- 
gramme, which must begin at once, will be 
delayed and hold up final achievement, par- 
ticularly in the heavy industries and in electrical 
production. 

While recognising that it is relatively easy 
to find foreign labour for the building industry, 
it is very much more difficult to find qualified 
labour, particularly on the scale which is now 
required. The plan calls upon the Ministry 
of Labour to use everything in its power and 
to use as much of its credits as it possibly can 





*One milliard= 1000 millions. 


to open as many instructional centres as possible, 

The necessity of export is recognised by 
the plan, which points out that before the war 
France normally imported one third of its 
coal and almost the whole of its oil, copper, 
cotton and wool. To pay for these importa- 
tions, exports will be necessary, since France 
will no longer be able to pay 20 or 25 per cent 
of the value of its imports with revenue from 
foreign investments. 

Monsieur Monnet stresses that at the present 
moment the world is one large sellers’ market, 
but that French production is too limited to 
take advantage of it. Very soon international 
competition will return, and’ exports will 
depend very largely upon production costs. 
Recalling that there are two ways in which 
a country can encourage its exports—to follow 
the Japanese example of before the war and 
to pay famine salaries, or to follow the English 
example of increasing production through 
modernisation of plant—Monsieur Monnet 
points out that France will pay particular 
attention to the modernisation of its textile, 
automobile and mechanical industries, from 
which it hopes to draw the bulk of its exports 
of manufactured goods. 

Modernisation will include overhauling pro- 
duction methods, with an accent on specialisa- 
tion, and improvement in organisation. The 
plan understands that modernisation also 
means new equipment, for the efficient use 
of which there will have to be a general increase 
in production. It is suggested that by 1950, 
compared with 1938, the following percentage 
increases must be attained if modernisation 
is to be justified: Coal, 13 per cent; textiles 
20 per cent; construction material, 37 per 
cent ; building and public works, 40 per cent ; 
steel, 46 per cent ; automobiles, 57 per cent ; 
agriculture, 27 per cent. 

To achieve improved production as soon as 
possible, the commission suggests an effective 
labour import programme and an increase 





in the working day. The working. week, 





which is now 40 hours, should, it says, return 
to 48 hours, 

For 1947, the first year of the plan, the com- 
mission calls for investment in industry up 
to 460 milliard of francs, and points out that 
if the planned production is achieved for that 
year the volume of investments will be justi- 
fied. Exports should increase and domestic buy- 
ing power would be encouraged. The 1947 plan 
calls for 55-5 million tons of coal, as against 
50 million in 1946; 7 million tons of steel, 
as against 4-2 million in 1946; 6 million tons 
of cement, as against 3 million in 1946; 
and 26 milliard kWh of electricity, as against 
23-5 milliard in 1946. In connection with 
electricity, the hydro-electric plant at Donzére- 
Mondragon, on the Rhéne, with an annual 
capacity of 1-5 milliard kWh, should be ready 
for service next year. 


STEEL 

The modernisation plan for the steel industry 
was drawn up by a commission presided over 
by Monsieur Eugene Roy, Director-General of 
the Acieries de Longwy, including representa- 
tives of the steel industry and the trade unions. 
The commission states that the industry’s 
aim must be, as soon as it obtains the necessary 
fuel, the production of 6 million tons of 
ingots, and 1 million tons of pig for direct 
consumption. It must produce up to the 1929 
level within the next three years, that is 
10 million tons of ingots and 2-5 million tons 
of pig, and complete the plan by bringing 
production to 12 million tons of ingots and 
2-7 million tons of pig. The final objective 
should be 15 million tons of ingots and 3 
million tons of pig. It also calls for the 
greatest economy in fuel and labour. After 
discussing the damage sustained by the industry 
during the war, it states that with its present 
supply of fuel and labour 12 million tons of 
steel is beyond the industry’s capacity. One 
of the first objectives, therefore, must be to 
bring about a greater collaboration between 
different factories by the machinery of the 
Chambre Syndicale de la Sidérurgie, which 
will advise the factories and outline the works 
programme. Other organisations, including 
the trades unions, will also play their part. 
After a long examination of 1938 production, 
the plan then divides the objective of 15 mil- 
lion tons into various categories and points 
out that during the reconstruction period it 
may be necessary to concentrate on various 
finished products to meet a_ particular 
demand. 

A large section of the steel report is devoted 
to technical considerations, the characteristics 
of furnaces, coking plant, electric equipment, 
Martin and Thomas steel production, rolling 
mills and forges. Discussing modernisation 
and rebuilding of plant, the commission says 
that, with one or two exceptions, they will 
have to conform to certain standards. Over- 
head charges can only be met if production 
for a single ordinary steel-producing unit is 
in the region of 1 million tons, which can 
be absorbed by a single blooming mill. This 
will entail the regrouping of certain units and 
the construction of new factories laid down by 
the plan. It also lays down that a minimum 
production for special steel plants must be 
established. 

After dealing with the position of factories 
in various centres, the report concludes with 
an examination of manpower in the {industry 
and calls for an increase in manpower in stages 
to 120,000, 140,000, 150,000 and, finally, 160,000. 

Investment, contemplated at 70 milliard 
franes, is recommended for the modernisation 
of buildings, furnaces, Thomas and Martin 
steel plants, electric equipment, rolling equip- 
ment and workers’ homes. The plan foresees 
24 new or entirely reconstructed furnaces, 
2 new Thomas steel plants, 8 new Martin 
furnaces, 3 communal electric plants with 
a total power of 380,000 kW, 4 private 
plants with a total production of 90,000 kW, 
new hot and cold rolling mills, and 5000 workers’ 
homes. 


ELECTRICITY 


President of the Electrical Commission was 
Monsieur Bouttville, of the Ponts et Chaussées. 
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The following production steps are called for : 
1946, 24-9 milliard kWh; 1947, 27-3 milliard 
kWh; 1948, 30-9 milliard kWh; 1949, 33-5 
milliard kWh; 1950, 37-3 milliard kWh; 1951, 
39-5 milliard kWh. The heaviest consumption is 
expected in the month of December, and by 1951 
should reach 144 million kWh per day, as against 
66 million kWh in 1938, and 84 million kWh in 
1946. In 1947 hydro-electric production will be, 
according to the plan, 14:3 milliard kWh, 
and thermic production 6-1 milliard kWh, the 
rest, making up to 27 milliard kWh, coming 
from steel works and imports. By the end of 
1951, hydro-electric production should reach 
24-7 milliard kWh. By March, 1947, there 
will be 59 hydro-electric plants producing 
current in the Alps, the Massif Central and 
the Pyrenées. In these areas there are at 
present 57 new plants under construction, to 
be completed by 1951, and 11 others are 
planned, but have not as yet been started. 


CoaL 

Monsieur Duguet presided over the Coal 
Commission. The 1946-1955 programme on 
a basis of 285 days’ work per year calls for 70 
million tons of coal annually. The largest pro- 
ducer is the Nord-Pas de Calais with 125,000 
tons a day, against 100,000 tons in 1946, and 
124,000 tons in 1950. Coal reserves are esti- 
mated at: probable, 4000 million; possible, 
6400 million. 

Modernisation will include electrification 
of mines to replace the present compressed 
air system, which is considered wasteful and 
does not permit an adequate mechanical deve- 
lopment ; increased mechanisation, particu- 
larly in transport, and by conveyor belts ; 
the use of metallic props, pneumatic or mecha- 
nical packing; improved lighting, including 
headlamps for miners; and the organisation 
of transport of personnel underground when 
long distances have to be covered. New seams 
wit produce, through the use of improved 
extraction methods, from 5000 to 10,000 
tons a day, but in smaller seams extraction 
may be more modest. The installation of 
skips for bringing coal to the surface, a system 
which is scarcely used in France at the moment, 
the coal being brought up in cages, is advo- 
eated. Recovery of dust and the installation 
of improved washing machinery are included. 
The latter will cut down the amountof labourand 
should be able to deal with larger sizes of coal. 

Om 

The Commission considering oil was presided 
over by Monsieur Cayrol, President of the 
Chambre Syndicale de Distribution. The 
report calls for the co-ordination and moderni- 
sation of the working of natural oil resources, 
oil transport, refining plant, distribution, 
stocking, and distribution to consumers. 

Consumption in 1955 is expected to reach 
15 million tons, against 6,600,000 tons in 
1938, because of the development of aviation, 
the motorisation of agricultural machinery, 
the development of heating by oil, and the 
growth in the use of bitumen for road building. 
The Commission is in favour of prospection 
for new sources in France and within the 
French Union, at a cost of 6 milliard francs 
a year for 15 years. A fleet of tankers should 
be built, capable of carrying at least 50 per 
cent of French imports, by 1955. The tankers 
should follow international models of 16,500 
tons or thereabouts, but some should be of 
21,000 tons, particularly for the transport of 
crude oil from Iraq to French ports. 

Regarding distribution, the plan calls for the 
construction of a Le Havre-Paris pipeline 
as soon as possible for carrying motor spirit 
and gas oil, and the drawing up of plans for 
a similar pipeline between Lyons and Marseilles ; 
the development of large road transport 
tanks, and the improvement of handling ma- 
chinery at all reception centres. It calls for the 
standardisation of containers and meters, 
which should be organised on American 
technique. It draws attention to the turn- 
over from coal to fuel oil in Britain, and makes 
a similar suggestion for France. 


TRANSPORT 


The Transport Commission was presided 
over by Monsieur Grunebaum Ballin, Presi- 


dent du Section Honoraire du Conseil d’Etat. 
To achieve the objectives as laid down by the 
plan, by the end of 1948, France must possess 
14,000 steam locomotives, 990 electric loco- 


motives, 22,500 railway carriages, 415,000 
wagons, and 750 railcars. To be constructed 
in France before the end of 1948 are: 130 
electric locomotives, 1500 coaches, 1250 rail- 
and-road trailers, 35,180 wagons, and 350 
tractors. The following orders have been 
placed abroad: 1340 locomotives, 100 diesel 
locomotives, and 45,250 wagons. 

France will need 3 million tons of inland 
water shipping, which will be constructed by 
French industry or imported by the end of 
1948. Inland water improvements include 
the dredging of waterways to a depth of 2m 
on the chief canals and rivers. 

The urban transport programme, which 
is planned up to 1950, includes 2970 French 
constructed trolleybuses and 2360 motor buses. 
There will also be imported 27@ trolleybuses 
and 300 motor buses. There is in addition a 
considerable programme for secondary rail- 
ways. 

The labour force foreseen for 1949 is given 
as 500,000 for all classes. Fuel consumption 
for the same year is estimated at 11,300,000 
tons of coal, 1,140,106 kWh, 19,000 tons of 





Employment of Graduates 
in Manchester 


Muc#8 information has been obtained from a 
survey carried out by the Manchester Joint 
Research Council on the employment of univer- 
sity graduates in the industries of the greater 
Manchester area. 

A representative cross section of firms in this 
area was invited to furnish information on the 
degree to which the employment of graduates 
would be increased over the numbers employed 
previous to 1939, and the appended summary of 
replies received gives information abstracted 
from such replies. 

The call for graduates for service in industry 
is estimated (see II) to be 80 per cent above 
pre-war figures, and firms employing 85 per 
cent of these graduates have stated a preference 
for men who have had experience in research 
before entering industry. Taken in conjunc- 
tion with III below, this shows that firms 
employing large numbers of graduates prefer 
men with experience of research methods, while 
the smaller firms lay greater stress on technical 
training for graduate staff. 

These figures are of considerable importance 

















motor spirit, 70,000 tons of gas oil, 173,000] to the universities in providing a foundation for 
Textile 
Engineer- | Chemical. , Textile | manufac- Miscel- Overall 
ing. finishing. turing. laneous total. 
I. Increase in number of firms employing 
— = with 1939, per 
cent : 35 21 18 62 12 32 
II. Increase in number of ‘graduates to be 
employed c.f. 1939, percent ... 62 100 30 60 70 80 
lif. Firms in favour of a period of post- 
graduate research at the university 
before recruitment, percent... 20 52 55 40 55 38 
IVY. Firms offering openings for graduates 
Sie 
(a) Scientific (research and —T 
ment) capacity, percent ... . 41 56 85 50 67 55 
(6) Technical capacity, percent... 87 83 90 65 78 81 
(c) Managerial capacity, percent ... 59 70 70 58 44 61 

















tons of fuel oil, and 1 million cubic metres of 
natural gas. Investment necessary for the 
reconstruction and re-equipment for the years 
1947-1948 in 1939 francs amounts to 1000 
million per year. 

For road transport, general improvements 

in service and speed are envisaged. There 
will also be a vast programme of lorry con- 
struction. Plans are to replace at least 50 
per cent of the present material by the end of 
1948. Some 30,875 3-ton lorries are envisaged, 
as well as 14,950 2-ton lorries, 25,950 5-ton 
lorries, 12,225 7-ton lorries, 2400 10-ton 
lorries, and 1100 15-ton lorries. The Metro- 
politan railway of Paris, which includes sur- 
face traffic, calls for 1360 new motor buses 
between 1946 and 1950, 370 trolleybuses, 
and the construction of 12 kiloms of tunnel, 
excluding a railway to be built to the aero- 
drome at Orly. Large-seale interior transport 
projects include a large waterway linking the 
Escaut and the Seine, capable of carrying 
loaded barges of 350 tons. The total cost of 
this scheme will be 2823 million franées (1939 
rate). There is also a project for a Metropolitan 
railway in Marseilles. 
The Commission agrees that the replace- 
ment of prisoners of war provides a difficult 
problem, part of which can be solved by the 
reintroduction of a 48-hour week and an 
increase in productivity per man. It is sug- 
gested, however, that the extra eight hours 
work per week should be paid for as overtime. 
It also proposes the immigration of 500,000 
foreign workers, to start with 250,000 in 1947. 








New G.W.R. Lonpon Derpor.—The Great 
Western Railway is to build a new fish and market 
depot at St. Ervans Road, Westbourne Park, 
London, to provide more suitable accommodation 
for dealing with traffic of this class, at present 
handled at Paddington station. A covered plat- 
form, offices, staff rooms, water supply, drainage, 











lighting and heating are included in the plans. 


the assessment of the extra calls to be expected 
from industry for graduates in future years and 
of the degree of training called for by the various 
sections of industry. 

In IV of the summary, a valuable indication 
is given to the young man considering his 
future course, since it shows that in over 60 per 
cent of the firms offering employment to 
graduates the higher executive posts are open 
to the scientist who shows himself to be com- 
petent and adaptable. Over 80 per cent of 
such firms afford openings in the plant control 
and works manager grades, and 55 per cent 
have a research and development department. 








PROVISION FOR NEw GENERATING STATIONS FOR 
N.W. ENGLAND AND N. Wates.—The Central Elec- 
tricity Board has received from the Electricity 
Commissioners a further amending electricity scheme 
for North-West England and North Wales, providing 
for four new generating stations, with first sections 
each comprising an installation up to 130,000 kW 
of generating plant, to be constructed and become 
selected stations. Twenty-nine selected stations 
are at present operating in the area under the exist- 
ing schemes, which also make provision for the 
construction of three further new stations. In 

representations to the Commissioners for 
the formulation of the present scheme, the Central 
Electricity Board pointed out that all the new 
selected stations specified in the earlier schemes for 
the area have already been allocated, and indicated 
that, as a result of a review of the prospective plant 
requirements, they have come to the conclusion 
that it would be necessary to take steps for the 
establishment of at least four other new stations. 
Of these, one is required in time to meet the esti- 
mated demand arising in East Lancashire in 1950 
and the others to meet the anticipated growth in 
the demand in other parts of the scheme area in 
later years. Copies of the scheme, entitled “* The 
North-West England and North Wales Electricity 
(Alteration and Extension) Scheme, 1946,” together 
with an explanatory memorandum by the 


Commissioners are on sale at H.M. Stationery 
Office. 
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The Transport Bill’ 





R. BARNES: A process which has been 

going on in this country for over a century 
is reeching its conclusion and consummation 
in this Bill. Transport has been moving steadily 
towards a monopoly solution. The 1921 
Act compelled 123 separate companies to 
amalgamate into four companies. The London 
Passenger Transport Act is another indication, 
but hitherto we have always hesitated to 
grasp this problem in the only way in which 
it can be grasped. Whenever Parliament 
deals with any great basic service which 
represents an overhead charge on the whole 
of industry, Parliament establishes a mono- 
poly. The fact that it is broken up into 
hundreds of thousands of monopolies does 
not alter the fact that the whole of the legis- 
lation of this country has proceeded in the 
direction of establishing the principle of mono- 
poly in the field of transport, but we have 
always denied the nation the advantages 
of co-ordination, unification and integration 
among all the forms of its transport services. 

Road, rail and water transport services 
should not be mutually destructive elements ; 
they should be complementary to each other, 
each serving the nation in its own way and in 
its own time. One should not destroy the 
capital and the livelihood of persons in another. 
This is essentially an industry in which finance, 
annual revenue, annual expenses and annual 
receipts should be pooled. If there are un- 
profitable parts of the country which do not 
pay their way, and if citizens are living there, 
performing some national purpose, they should 
still have the advantage of a modern nationa- 
lised system at their service, and that is impos- 
sible until all have been unified into one com- 
plete system. Therefore, we have seen the 
railways, the road haulage and other under- 
takings, afraid of the purpose of nationalisa- 
tion, beginning to come to underground and 
other forms of agreement, in an attempt to 
overcome this problem. We on our side have 
never denied, and we have never withheld 
our view from the people of this country, that 
as services move in this direction, they must 
be publicly owned and publicly run, with the 
whole of their accounts and the whole of their 
affairs subjected to Parliamentary and public 
examination. 

Major Sir David Maxwell Fyfe: I want 
the right hon. Gentleman to consider his own 
scheme from two points of view. First, there 
is the standpoint of practical help to industry. 
The right hon. Gentleman the Parliamentary 
Secretary and the Chancellor of the Exchequer 
have all paid lip service to the idea of an expan- 
sionist economy. They have all said that 
everyone should cooperate to secure the greatest 
production and the corresponding consumption 
which is necessary for its continuance. Yet 
the first herald of that expansionist scheme, 
based on greater production, is to be a scheme 
for transport about which 99 per cent of all 
the comments that have been made have 
remarked on its restriction and its rigidity, 
instead of its power to serve the public. The 
right hon. Gentleman and his colleagues know 
that these proposals must take a decade to 
put into operation. He knows that it took 
8 to 10 years before amalagamations of the 
railway companies could be brought into being 
after the Act of 1921. Now, when we are 
enjoined almost daily, from the Government 
Front Bench, to look at our trade recovery, 
we are having the wildly irresponsible course 
of all the attention of every operator engaged 
in transport deflected from his ordinary work 
of serving industry into looking at what will 
be, and must be, his position under these 
nationalisation proposals. 


Tae Mryma or TRANSPORT 


We on this side of the House maintain that 
there are four irreducible minima if transport 
is to be the true servant of industry. First, 





* Extracts from speeches in the House of Commons. 





there must be freedom of user choice on the 
part of the user of transport ; second, there 
must be unrestricted power of the trader to 
carry his goods in his own vehicles, as he does 
at present under the “C”’ licence; third, 
there must be the right and the opportunity 
of reward for efficient service and efficient 
running to be passed on to the user; fourth, 
in times of high production, such as we 
are looking to, there could afford to be 
greater elasticity of entry into the industry. 
What do the proposals in the Bill do? They 
take over the railways and _ long-distance 
haulage, and restrict all other haulage opera- 
tors. They contain the power to make the 
consumer take the type of transport which 
the Commission or the Minister thinks right ; 
and they take away the safeguard of the trader 
to carry his own goods in his own vehicles. 
The Minister is aiming at the position where 
it will be the responsibility of the national 
transport authority to ensure that traffic is 
carried by the form of transport which is most 
economical for the community. In other 
words, this will be achieved most simply and 
thoroughly by a completely co-ordinated 
service, in which the consumer does not specify 
the form of transport by which his goods 
are to be moved. The right hon. Gentleman’s 
aim is that consumer choice of transport must 
disappear at the earliest possible moment. 


RESTRICTION OF “‘C” LICENSEES 

I ask the right hon. Gentleman to consider 
the aspect of restriction which he desires to 
impose on ‘‘C” licence holders. I appreciate 
that the Minister and Members opposite do not 
believe in the study of the customers’ con- 
venience, which results in greater orders for 
the transport opefator who does so, but even 
if they do not believe in that I do object. to 
their “stacking the pack,” by removing the 
trumps by which alone the trader to-day can 
protect himself against bad transport, or con- 
ditions or prices which he does not like. The 
check, the safeguard which has existed, and 
which has always been in the hands of the 
trader, is hamstrung by the provisions of this 
Bill. The unrestricted power to run under a 
““C” licence is essential to a great variety of 
industries, if they are to continue efficiently 
and, indeed, to go on with their work at all. 
I cannot find one association of traders, or 
one responsible body of traders in the country 
which does not protest sincerely, and with a 
real sense of fear, about what will happen to 
their own businesses from the restrictions which 
the right hon. Gentleman is seeking to impose 
on “C” licence holders. I do not pursue the 
other point which is equally clear, that when 
the right hon. Gentleman has taken over the 
“A” and “B” licences the Commission, on 
his behalf, will be able to compete unfairly 
with those road hauliers who are left, because 
I want-+the House to consider for a few moments 


the administrative weaknesses of the set-up 
in the Bill. 
INTEGRATION 
The principal argument for integration, 


and the only argument which could justify 
it, would consist of three stages. It would 
say, first, that we have too much inland trans- 
port, too many people, and too much equip- 
ment used on inland transport to-day ; second, 
integration would give economy in the amount 
of manpower and material which we should 
use; and, third, we could only get that inte- 
gration by bringing them under one system 
of national ownership. If every one of the 
matters of fact which are assumed in that 
argument were as true as it is thought, and 
if the reasoning were as sound as it was thought, 
it would still be impossible to square that 
argument with this set-up which the Minister 
puts forward. 

The Executives, under the terms of the Bill, 
are to be separated from the commencement ; 
the demarkation of function is to be preserved 


until further notice, which, in the words of the 
song, means that “it may be for years and it 
may be for ever.’’ It is beyond the wit of 
man and the power of exposition of the right 
hon. Gentleman to explain how the Com- 
mission will produce and help that demarka- 
tion and bring the Executives together. 


MINISTER’s POWERS 


Let us consider the powers which the Minister 
takes to himself. The right hon. Gentleman, 
the Lord President of the Council, used the 
inspired words : “‘ Let the argument be directed 
to the merits, and let the test be the public 
interest.” Let us apply the test. It is pro- 
posed that the Commission shall consist of a 
chairman and four other members. The mem- 
bers will all be appointed by the Minister ; 
they will hold office at his pleasure and be 
paid salaries determined by him. It will be 
subject to the direction of the Minister in the 
very wide sphere of “matters which appear 
to him to affect the national interest,’ on 
the reorganisation of development programmes, 
which involve “substantial outlay on capital 
account.” That, one might think, would 
give the right hon. Gentleman considerable 
powers of interference, but, of course, his 
desires do not stop there, because he takes 
under the Bill power to direct the Commission 
“to discontinue any of their activities or 
dispose of any part of their undertaking.” 

The original idea of this form of nationalisa- 
tion—of an independent statutory body which 
will have some chance and opportunity to 
run the industry and to have independence 
and to put into operation the results of inde- 
pendent thinking—is abandoned, and it is 
inevitable that, if the Minister is to take these 
wide powers of interference, the Commission 
on which, according to his own argument, 
the pith of these proposals depends, can only 
be the retreat of the ‘“‘ Yes man” and the 
sycophant. 

It does not stop there. When we come to 
the Executives, we get another undertaking. 
The members of the Executives are to be 
appointed by the Minister, who will approve 
of their salaries, and they are to receive func- 
tions delegated by the Commission, but nothing 
can be delegated by the Commission unless 
the Minister approves. The right hon. Gentle- 
man emphasises the importance of the Com- 
mission, and then, in the very same Bill, 
deprives it of the power to command, which 
alone can give any chance of making this 
scheme work. The acme of these absurdities 
is when we reach the transport proposals. I 
have shown that the very set-up of the right 
hon. Gentleman is the opposite of integration, 
but one might expect that, at any rate, he 
would pretend that this set-up would bring 
about some reduction in charges to the con- 
sumer and user of transport. That must: be, 
on any sane approach to this subject, one of 
the main reasons for the integration of transport, 


CHARGES 


One of the great questions has always 
been: ‘‘ What is to be the basis of charging ? 
Are you continuing charging on what the traftic 
will bear, or switching over to a charging on 
operational cost or on value?’’ All these 
matters have been transport problems for 
years, shouting for consideration, yet the 
Bill does not contain a word of guidance as 
to how the charges are to be arrived at. I 
should really have thought that if the Govern- 
ment are coming forward with proposals for 
the nationalisation of transport, the House 
is entitled to know the policy of the Govern- 
ment with regard to charges, the vital question 
which can help or hinder industry in its recovery 
at the present time. 

I want, in summing up, to put to the House 
that all the classic arguments against national- 
isation are illustrated ad nauseum in this Bill. 
There is the loss of enterprise and initiative 
which is shown by the attack on the road 
transport industry. The consumer, under 
these proposals, is left with transport as his 
master instead of as his servant. This Bill 
gives an unexampled opportunity for political 
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Coal Utilisation Research* 


By R. W. FOOT 


HIS will be the last opportunity that I 

shall have to address you as President 
before the nationalisation of the coal industry 
comes into effect on the vesting date, which, 
as you know, is January Ist, 1947. I want 
to take this opportunity of acquainting you 
with the progress which C.U.R.A. has made 
and what it has accomplished during the last) 
three years, and to tell you something of the 
policy which your council have adopted during} 


that period, and the hopes and plans which) 


C.U.R.A. has for the future. 


SHELL Borers 


A research programme in 
Association has been co-operating very closely 


with industry is carried out by the Steam| 
Engineering Department, under the super-/ 
This department} 


vision of Dr. E. G. Ritchie. 
deals with two quite separate problems ; 
first, the firing of what are known as “ shell” 
type boilers, and, secondly, studies directed 
towards the mitigation of deposit and cor- 
rosion problems in water-tube boilers. Very 
considerable quantities of coal are consumed 
each year in shell boilers, and it has been esti- 
mated that the tonnage of fuel so used is not 
less than 70 million to 80 million tons per annum. 
In fact, the shell boiler is so large a part of 
our national industrial life that its existence 
is often forgotten, as many years of research 
and development work which has been carried 
out by the manufacturers have made it such 
a trouble-free appliance that it will go on 
providing steam for many years. In the pre- 
war-years, when coal was sold on a buyers’ 
market, and when in most industries fuel 
costs were a relatively small proportion of 
the total production costs, few industrialists 
were concerned with boiler efficiency, though 
many, of course, installed mechanical stokers, 
which gave them an increased evaporation 
rate with reduced labour costs. 

There has, however, been little fundamental 
investigation of the combustion problems of 
these boilers, and we have reason to believe 
that a carefully conducted programme of 
research may result in quite considerable 
advances in boiler design and fuel efficiency. 
The Association has been interested in this 
problem since it was first formed, and for 
the past few years has been ing out inves- 
tigations in conjunction with the boiler makers, 
the stokers and furnace makers, and the Ministry 
of Fuel and Power. Most of these investi- 
gations have been in the field, where manu- 
facturers have kindly lent boiler plant to 
us, but we have now installed a complete 
test unit at Leatherhead, and are beginning 
to conduct experiments there. It is interesting 
to note that we have already been able to collect 
quantitative data to show that the use of too 
much secondary air which all these boilers 
require to complete combustion may . reduce 
the efficiency of the boiler by as much as 20 
to 30 per cent, and that the overloading of 
boilers results in a reduction of efficiency and 
consequently a waste of fuel. 


Deposits ON WATER-TUBE BOILERS 


The operation of solid fuel burning appliances 
working at high temperatures is always com- 
plicated by the impurities present in the fuel, 
and these, apart from attacking the refractories, 
have other effects which detract from the per- 
formance of the appliance. In the case of 
water-tube boilers a great deal of trouble and 
inconvenience is caused by the deposits which 
build up on the outside face of the tubes, 
and by the corrosive constituents in the gas 
stream which attack the metal parts of air 
heaters. Naturally, a problem of this kind is 
of prime interest to the electricity generating 
industry, who are the largest users of water- 
tube boilers in the country, and for many 


* Presidential Address. The British Coal Utilisation 
Research Association, Dec. llth, 1946. Abstract. 





| Naturally, having found the reason for these 
which the} 


years the Association, with the help and 
encouragement of the electricity generating 
authorities and the manufacturers of water- 
tube boilers, has been investigating the prob- 
lem of deposits and corrosion in large water- 
tube boiler installations. A great deal of work 
has been done in the laboratory and in the 
field, and the physical and chemical mechanism 
which causes these two troubles is now fairly 
well understood. This means that the investi- 
gators have been able to find what causes 
the deposits, and also how the sulphuric 
acid which attacks the air heaters is formed. 


happenings, the next thing is to look about 
for a cure for them, and I regard it as extremely 
important that we have now been able to find 
a palliative. I cannot describe this discovery 
to you in detail, but it is a simple one, and 
we are at present trying it out on one of the 
large power stations near London. Though 
it is too early to say what-effect this develop- 
ment will have on the operation in the elec- 
tricity industry it may give you some idea of 
the value of the work if I remind you that on 
that day in February, 1945, when the electrical] 
generating industry had its peak load of the 
year, 15 per cent of the boilers in power stations 
were out of commission for one cause or another. 
Exactly how much of this was due to deposit 
and corrosion troubles is difficult to say, but, 
naturally, a substantial proportion of it can 
be attributed to these causes. It does not 
need much imagination to realise what a 
difference it would make to the capital and 
running costs of the electricity generating 
industry if these difficulties could be eliminated, 


The main instrument for maintaining liaison 
with industry and for studying industrial 
problems and discussing whether they are 
suitable subjects for research lies with the 
Development Division, which is under the 
direction of Mr. A. Fisher. This part of the 
Association, to which we have given much 
thought during the past two or three years, 
has two main responsibilities, first, for the 
engineering development of the results of 
research work up to the stage where they can 
be taken over and used by industry, and, 
secondly, for the introduction of problems 
into the general programme, either on an 
ad hoc basis or as the subject of long-term 
fundamental research. The importance of 
this two-way traffic with industry is, I think, 
generally appreciated, but it is a far more 
intricate and complicated matter for this 
Association, as it is necessary for us to deal 
with a far wider range of problems than any 
other comparable body. 


“ Down-JET” FURNACE 


Some: of you will already have heard of the 
“‘down-jet ” furnace, which arose from our 
fundamental work on gas producers carried 
out during the war years, and I am glad to 
say that after two years of concentrated deve- 
lopment work we have now brought this fur- 
nace to the stage where it can be tried out in 
industry, in various applications. I am not 
going to attempt to predict the results of these 
trials, or to go into any detail into the possible 
uses of the furnace. To give you but one 
example, we have at Leatherhead a small 
furnace and boiler which are together not 
larger than an ordinary filing cabinet, and 
which can produce 200Ib of steam an hour at 
a pressure of 200 Ib per square inch. Com- 
bustion is absolutely smokeless, and the 
furnace can be started automatically from cold 
and give steam within a few minutes. The 
whole unit weighs about 6 cwt and is self- 
contained; it can, if required, be mounted 
on a trolley and transported from place to 
place. The furnace will run for eight hours 
without any attention other than the require- 


responsive to varying steam demands. So 
far as I am aware, this is the first unit which 
has ever been designed to use solid fuel and 
give all the advantages which are available | 
here. Other prototype furnaces are being 
designed for use in the steel industry, in the 
refractories industry and for mould drying. 
We feel that this furnace will have certain 
advantages over existing appliances which 
will make it particularly suitable in various 
industries, and you will be interested to know 
that we have under consideration its applica- 
tion for use with gas turbines. Up to the pre- 
sent, no satisfactory method of firing a gas 
turbine with gases from solid fuel has been 
developed, and we have every hope that the 
down-jet furnace will prove suitable for this 
purpose. 

I have deferred mention of the Research 

Laboratories themselves, not because they are 
less important than the other activities which I 
have mentioned, but in order to show how 
they form the basis of all our work. Dr. 
D. H. Bangham, who has been with the 
Association since its inception, and is now Direc- 
tor of Research Laboratories, is responsible 
for fundamental research of an exploratory 
character into the physical and chemical con- 
stitution of coal and its behaviour under 
various conditions, as well as for more objec- 
tive fundamental work which is designed to 
solve particular problems or to assist the applied 
research of the other Departments. In this 
way the Research Division not only initiates 
new work which may lead to important dis- 
coveries such as the down-jet furnace, which 
I have mentioned earlier on, but also forms the 
fundamental scientific background to the whole 
of the Association’s work. One instance of 
this fundamental work which we have in hand 
at present is the investigation of chemical 
products from coal, where we are pursuing 
one or two lines of thought which may later 
develop into matters of interest to the chemical 
industry. 
Perhaps you may wonder where all this work 
is leading, and what is the ultimate objective 
of the Association. I can only repeat that the 
whole of the Association’s work is ultimately 
directed towards improvements in efficiency 
in the use of fuel, whether it be in the domestic 
grate, the Lancashire boiler, the steel furnace, 
or the electricity generating station, or, indeed, 
any of the thousand and one other places 
where coal is used. I think we have already 
made some progress in this aim, and have, 
for instance, shown that the efficiency of the 
ordinary domestic fire can be doubled by quite 
simple and practical means. We believe, 
for instance, that the work at present in hand 
in connection with shell boilers can eventually 
result in a saving of about 10 million tons of 
coal a year, and this, indeed, is the objective 
of the programme. 


RELATIONS WITH THE NATIONAL CoaL Boarp 


It is with the very greatest pleasure 
that I am able to announce that the National 
Coal Board has accepted the principle that, 
as from January Ist, 1947, the Board will 
step’ into the shoes of the Mining Association 
in its relations with C.U.R.A. I am convinced 
that this is a wise decision, and one which 
must prove to the great and lasting advan- 
tage not only of C.U.R.A., itself, but of the 
coal industry and of the nation which that 
industry exists to serve. It will emphasise 
once more the importance which is attached 
to coal utilisation research and will be a factor 
in encouraging, expanding and co-ordinating 
that research. It was in the hope of such a 
satisfactory development that the Mining 
Association determined, when the proposals 
for the transfer of the industry to public owner- 
ship were first announced, to maintain its 
support for B.C.U.R.A., both financial and 
other, on the existing scale, until the vesting 
date, without any modification or reservation, 
in order that the Research Association might 
be handed over as a going concern with an 
enthusiastic staff which had not suffered anxiety 
or the disappointment caused by the inter- 
ruption of the important work upon which it 
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MECHANICAL ENGINEERING 
AND FARMING 

Is it not rather surprising, considering that 
every inhabitant of this earth depends directly 
or indirectly for his continued existence upon 
successful agriculture, that so little is said 
about the industry at school? Worse still, 
the engineer is likely to find in his academic 
training that even less attention is paid 
during those years to that industry. The fact 
is not then at all impressed upon him that his 
art and skill can assist the technique of 
farming. He is left with the vague know- 
ledge that farmers “ grow things,” and he 
may, further, have an impression that such 
mechanical implements as are used are of 
crude design, scarcely worthy of his attention. 
Far too little of his thought is directed to the 
very certain fact that the design and develop- 
ment of those implements is a matter of 
really vital importance. 





The first Agriculture Lecture, delivered to 
the Institution of Mechanical Engineers on 
Friday last by Mr. 8S. J. Wright, Director of 
the National Institute of Agricultural Engi- 
neering, Askham Bryan, York, must have 
brought enlightenment to and stimulated the 
thoughts of all who heard it. Mr. Wright’s 
lecture, which was given in a very attractive 
manner, was appropriately entitled ‘‘ Mech- 
anical Engineering and Agriculture,” and it 
expressed the view that there is an increasing 
number of engineers looking very seriously 
at agriculture as a possible new field of 
development in which “there may be both 
scope for talent and outlet for manufacturing 
capacity.” Emphasis, for instance, was laid 
upon the fact that, though British farms are 
now using something like 6,000,000 h.p. in 
the form of tractors alone, cultivating imple- 
ments and methods have changed hardly at 
all over a long period of years. The tractor 
has merely replaced the horse as a means of 
hauling much the same equipment as before 
at much the same speed as before. Another 
matter which has not commanded a great 
deal of attention in the past is the very low 
“utilisation factor’ of all agricultural 
machines. Few people, perhaps, outside 
those engaged in agriculture, are able to 
appreciate that many farm machines are not 
employed for more than 100 hours in a year. 
For, however big the amount of land under 
cultivation, seed time and harvest are 
seasonal events and, to ensure success, must 
not occupy more than a few weeks. Even 
the apparently crude design and construction 
of farm machinery compared with many 
other engineering products is open to rational 
explanation. It is not merely that farmers 
are anxious that the machines they need sball 
be cheap in price, though that factor is, of 
course, important. Implements must also be 
light in weight in order to operate on very 
rough and on very soft surfaces, and rolling 
resistance is so high that other mechanical 
losses are relatively unimportant. Thus, 
enclosed highly finished mechanisms are too 
costly and too heavy and save little or 
nothing in operational power. Moreover, 
what Mr. Wright called “‘ stiction ’’—clogging 
by mud, straw and debris of all sorts—has to 
be reckoned with and has its own very 
pertinent effects upon design. But there are 
other problems than those mechanical which 
engineers may find it interesting to study. 
For instance, approximately 400,000,000 
h.p.-hours of work are at present expended 
annually in ploughing 13,000,000 acres of 
land in this country. What, asks Mr. Wright, 
does ploughing really do? Is the expenditure 
of so much energy on a traditional operation 
really necessary ? Such questions may be 
disturbing to farmers. But they are stimu- 
lating to a scientific engineering mind. 

In one factor in particular agriculture 
differs from other fields of engineering 
endeavour. The agricultural machine, as 
Mr. Wright points out, scarcely affects the 
actual production processes at all, for Nature 
alone controls what happens between the 
seasons of sowing and harvesting. But 
machines can and do ease the burden of farm 
labour, and they can help in a large degree in 
the restoration of production where, for 
economic reasons, it may have fallen. Agri- 
culture, aided by the engineer, has made con- 
siderable progress since the eighteenth cen- 





and refreshment dispensers included—might 
be found in a single harvest field ; but there 
are, nevertheless, many laborious tasks on the 
land which are still performed mainly by 
hand, and which occupy a big proportion of 
the time of a restricted labour force. The 
relief of some of the tasks is work to which 
engineers may well extend their activities. 
At the moment there is a grave deficiency 
of established types of agricultural machines, 
a deficiency which it is difficult for engineers 
to make good with prevailing shortages of 
materials and labour, not to mention the 
demands of the country’s export trade. But 
developments and improvements along the 
lines indicated by Mr. Wright should not 


be overlooked, and British agricultural 
engineers are, no doubt, devoting their 
attention to them. There may be, as 


Mr. Wright concluded, fields in which the 
financial rewards for effort will be greater, 
but there are few which offer more promise 
of worthwhile accomplishment. 


Amalgamation of F.B.I. and B.E.C. 

Wak is a destructive and terrible episode in 
human life. It is the very negation of all that 
engineers strive to attain in building up 
material prosperity. But it would be wholly 
wrong to imagine that it conferred no benefits. 
The stress of war brings men and associations 
together ; it breaks down barriers of custom 
and overcomes dislikes and jealousies. Critical 
need becomes so great that even mutually 
hostile bodies perforce work together for a 
single end whilst the war continues. Where 
respect and some degree of collaboration 
existed before, the closer relationship pro- 
duced by war may become permanent as, for 
instance, it has in the present-day collabora- 
tion on many matters of mutual concern of 
the three major engineering institutions. 
Those bodies are, of course, concerned with 
closely related and often very much inter- 
linked affairs and their organisations, objects 
and methods are very similar. The news 
issued in the middle of last week of the 
approaching amalgamation of the Federation 
of British Industries and the British Em- 
ployers’ Confederation relates to a rather 
different kind of association. For these two 
bodies are not alike in aim and function. 
But it is no less true of them that they were 
brought into particularly intimate contact 
by the stress of war and now deem it desirable 
to make that association still closer in time of 
peace. ; 
The two bodies that have now agreed in 
principle to amalgamation have grown up over 
the years with very different structures to 
suit purposes that at first were very unlike 
and not at all closely interconnected. The 
primary concern of the F.B.I. has lain with 
commercial and economic matters, about 
which it has from time to time made many 
public pronouncements, Its membership 
consists of trade associations and individual 
firms. The British Employers’ Confederation, 
with a membership composed of national 
federations of employers, has a wholly 
different structure and was concerned in the 
past almost wholly with labour questions. 
The need now felt by both bodies for a merger 
illustrates very clearly the growing import- 
ance in economic and “ business ” affairs of 
labour demands, not only for shorter hours, 
higher wage rates and better conditions of 
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affairs of management. It also very much 
reflects the increasing interference of the 
Government in affairs that were formerly left 
to industry itself to settle. In days past 
industry was free to set up works wherever 
it chose, to buy and sell wherever it found it 
profitable to do so and rates of wages were 
exclusively the concern of management and 
the unions. But to-day circumstances and 
more particularly the economic circumstances 
of the country are so changed that the 
Government is forced to exercise some degree 
of control. Government, industry and labour 
are all affected by solutions that may be pro- 
pounded for shortages of materials and 
shortages of labour. Increasing the output 
of export goods and raising production in 
general and reorganising industry to suit 
new conditions of home and overseas trade 
are matters in which economic and labour 
questions are inextricably linked. It is no 
longer possible to consider economic problems 
in isolation from labour problems. That fact 
was clearly brought out by the experience of 
war. It is proving equally true in peace. 

But, however desirable the ° proposed 
amalgamation may be, it cannot be effected 
by the mere waving of a wand. The two 
bodies concerned are so very different in 
structure and purpose that a danger obviously 
exists in amalgamation lest the new structure 
of the joint body may hinder the effective 
working of either of its constituent parts. 
Great care will clearly be required in working 
out, for instance, the proper composition of 
the Council so that all the varied interests 
involved shall have due representation and in 
devising adequate machinery for carrying out 
the Council’s will. In the midst of the war, 
when amalgamation was first suggested, it was 
just such difficulties, we believe, that impeded 
any further action other than the housing 
of both bodies in a single building. That 
move, however, seems to have proved a happy 
preliminary. For the result of intimate con- 
tact between the two staffs and the ease with 
which consultation could take place have 
served to demonstrate more clearly the 
advantages of amalgamation. Moreover, 
those advantages have been further empha- 
sised no doubt by the desire of both bodies 
to oppose as effectively as possible many of 
the measures believed to be inimical to 
industry that the present Socialist Govern- 
ment is putting forward. Members of the 
F.B.I. and the B.E.C. will undoubtedly 
study with a critical eye the final form, still 
to be worked out in the coming months, of 
the amalgamation scheme. But there now 
seems very little doubt that a satisfactory 
merging of the functions of the two bodies can 
be and will be effected. 








Obituary 
GOTTLIEB WUTHRICH 


His many friends will regret to learn of 
the death of Mr. G. Wiithrich at a London 
nursing home on Monday, December 16th, 
after a comparatively short illness. From 
his early youth, his main interest was engi- 
neering, and while he was studying at the 
Technical College of Burgdorf, prior to 
graduating in 1897, he was gaining practical 
experience in the Bell Foundry at Zollikofen, 
and later in the Locomotive and Coach 
Repair shed at Herzogenbuchsee. On 


joining the Oerlikon organisation, Mr. 
Wiithrich’s early work at the close of the last 
century ranged over a wide field—from the 
improvement in the iron losses of a series of 
500-kVA transformers (a large size in those 
days), to the installation of power plant in 
the Vorarlberg, in Scotland, Sweden, France 
and Italy. 

At the end of 1903, he was appointed 
resident engineer, and four years later, 
chief engineer and manager of the Ingénieur- 
Bureau, London, in an era when the organi- 
sation was responsible for a good deal of 
pioneer work in electric traction on the 
L. and N.W. (later, L.M.S.) Railway. 
When Oerlikon, Ltd., was formed in London, 
in 1921, Mr. Wiithrich was appointed general 





GOTTLIEBRWUTHRICH 


manager and chief engineer, an appoint- 
ment that he discharged with his charac- 
teristic energy and enthusiasm, until his 
death ended an association with the name of 
Oerlikon that had lasted nearly 50 years. 

Mr. Wiithrich found time to take an active 
part in the affairs of the Institution of Elec- 
trical Engineers, of which he became an 
Associate Member in 1906, and a Member in 
1911. Outside of his work, his main interests 
were those of an ardent bibliophile and 
collector, and during his busy lifetime he 
built up a very fine collection of MSS., of 
Swiss coins, and of stained glass, some 
specimens of which adorned the windows of 
his London office. 








Literature 


By Lieut.-Colonel 
A.C.G.L., 
Methuen 





To Be An Engineer. 
J. R. W. Murtann, BSc., 
A.M. Inst. C.E., &c. London: 
and Co. 1946. Price 7s. 6d. 

Tus is an excellent addition to a series of 

guide books to the professions. It will be 

valued by parents, guardians and school- 
masters, as much as by young men who have 
already elected to follow engineering and 
desire to know how to set about it. 

It may be broadly divided into two parts of 
almost equal length. In the first, the author 


offers, the technical qualifications that are 
called for, the training through which the 
young engineer must pass and its cost, and 
concludes with a wise chapter in which the 








whole matter is summed up. The second 





discusses the prospects that the profession | pulsion 





half of the volume is a series of appendices. 
Here we find a detailed syllabus of the 
Institution of Civil Engineers’ examination 
for associate membership ; extracts from the 
regulations for the intermediate examination 
of the University of London; lists of the 
universities and technical colleges of the 
United Kingdom with useful data ; a typical 
form of indenture for apprenticeship ; and 
several other matters of like kind. 

We suspect that the author’s chapter on 
“The Engineer’s Prospects ” will claim the 
early attention of readers. After an interest- 
ing analysis of known salaries, Lieut.-Colonel 
Murland reaches the confident conclusion 
‘ that the prospects offered by an engineering 
career are excellent, and that the rewards 
(both tangible and intangible) are more than 
adequate.” Judging by recent correspond- 
ence in our. columns, that rosy view is not 
universally taken. Lieut.-Colonel Murland’s 
estimate is that a competent engineer may 
expect to earn a salary of nearly £1000 a 
year at forty years of age. He might perhaps 
have pointed out that, however technically 
competent a young engineer may be, he is 
rarely likely to earn a four-figure salary 
unless he is also capable of taking and holding 
an executive position. It is not difficult in 
these days to learn to be technically com- 
petent, but technology is not by any means 
the whole of engineering as a profession ; 
indeed, it may be the lesser part. That is 
why it is not infrequently found that engi- 
neers relatively low in the technical scale 
occupy positions above men with the highest 
scientific qualifications, but who lack the 
characteristics that are demanded in an 
executive. The power to direct the work of 
others is no less important than the ability 
to direct the forces of Nature for the benefit 
of man. Young men who are taking up engi- 
neering as a profession would do well always 
to remember that, and to endeavour to fit 
themselves, by broadening their outlook, for 
executive positions if their ambition runs 
to £1000 a year at forty. 





SHORT NOTICES 


General Discussion on Transformer Oils. 
London: The Institute of Petroleum, 26, 
Portland Place. 1946. Price 7s. 6d. net.— 
Reprinted from the Journal of the Institute of 
Petroleum, this booklet of 110 pages contains 
a full report of a meeting held on April 9th, 
1946, when eight papers covering important 
aspects of the subject of transformer oils were 
presented and discussed :—“‘ The Contribution 
of the E.R.A. to International Research on 
Transformer Oils,” by P. W. L. Gossling and 
A. C. Michie; ‘‘Some Developments in the 
Refining of Transformer Oils,” by J. C. Wood- 
Mallock; ‘“‘ A Review of the Mechanism of the 
Oxidation of Liquid Hydrocarbons,” by Philip 
George and Alan Robertson; ‘‘ Oxidation and 
Anti-Oxidation,” by E. A. Evans; “The 
Influence of Structure on the Oxidation 
Reactivity of Hydrocarbons,” by Philip George 
and Alan Robertson; “The Sludge Test for 
Transformer Oils,” by C. H. Barton; ‘* Oxida- 
tion Tests for Transformer Oil,” by A. A. 
Pollitt; ‘‘Sludging Value of Transformer 
Oil: Influence of Condenser Water Tempera- 
ture,” by P. W. L. Gossling and J. Romney. 





BOOKS RECEIVED 


The Contractor’s Legal Problems. By Norris L. 
Hayward. London: McGraw-Hill Publishing 
Company, Ltd., Aldwych House, Aldwych, W.C.2. 
Price 12s. 6d. 

Elementary Theory of Gas Turbines and Jet Pro- 

ion. By J. G. Keenan. London: Oxford 
University Press, Amen House, Warwick Square, 
E.C.4. Price 15s. 

Legal Phases of Construction Contracts. By 
I. Vernon Werbin. London: McGraw-Hill Pub- 
lishing Company, Ltd., Aldwych House, Aldwych, 
W.C.2. Price 14s, 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


REMUNERATION OF ENGINEERS 


S1rr,— Whilst I admire Mr. Babcock’s enthus- 
iasm for his own association, the A.Sc.W., as 
indicated in his letter published November 29th, 
I think he ought to have qualified his reference to 
“‘ engineers *’ so as to obviate misunderstanding 
as to what are the appropriate trade unions 
covering the various grades in the engineering 
industry. I gather that he was not referring to 
skilled fitters or turners who are appropriate to 
the Amalgamated Engineering Union, or to 
draughtsmen who are covered by the A.E.S.D., 
but to supervisory and technical grades. I 
would therefore remind Mr. Babcock and any 
of your readers who are interested that my 
association, the Association of Supervisory 
Staffs, Executives and Technicians, has a 
demarcation agreement with the A.Sc.W. which 
provides that for :— 

(a) Professionally qualified scientific workers, 
t.e., those with degrees or equivalent diplomas, 
scientific workers in the chemical industry and 
technicians not employed on production work, 
the A.Sc.W., is the appropriate organisation. 

(6) All supervisory and technical grades not 
covered by (a) are appropriate to the Associa- 
tion of Supervisory Staffs, Executives «and 
Technicians (A.S.S.E.T.). 

A.S.8.E.T: has a procedure agreement with 
the Engineering and Allied Employers’ National 
Federation and has negotiated salaries, terms 
and conditions of service for the following 
grades: foremen, general and senior foremen, 
superintendents and on the technical side rate- 
fixers, planning engineers, production engineers 
and like grades. We also have branches com- 
posed entirely of executives up to and including 
works managers. 

I think this explanation will serve to clarify 
the position. May I add that A.S.S.E.T. is 
affiliated to the T.U.C. and to the National 
Federation of Professional Workers. 

Francis K. Eapy. 

Stanmore Common, December 12th. 





Sm,—I feel I cannot let the remarks of 
*“* Chief Engineer ’’ under “ Leaders” in your 
issue of December 6th pass unchallenged. 

I agree there is much “ wasted endeavour ” 
in so far as much of one’s best efforts receive 
scant praise and recognition, let alone reward. 

As for maximum and minimum, only too often 
is a maximum effort for a minimum reward not 
only expected but demanded. In many cases 
our worth would probably be much increased 
if a more judicious use were made of our know- 
ledge instead of merely rewarding us for that 
which “‘ we are capable of correctly applying,” 
which obviously can only be a fraction of a 
considerably larger whole. 

SYMPATHISER. 

December 9th. 





CONDENSATION BY COMPRESSION 


Srr,—Mr. Holcroft’s reply to the corre- 
spondence on his recent article will have 
astonished those of your readers who read it 
and have followed the subsequent discussion in 
your columns. The theory by which he seeks 
to support the claims in his original article is 
not, one feels, likely to find any acceptance 
among engineers. 

If Mr. Holeroft’s theory—that under certain 
conditions steam containing traces of oil can be 
compressed with less expenditure of work than 
would be required by oil-free steam—were 
correct, it would be possible to construct a 


such a fluid, would have a higher thermo- 
dynamic efficiency than a similar engine using 
“clean ”’ steam. It is, I think, unnecessary to 
give the “proof” of this result in full; it 
follows easily from Mr. Holcroft’s “ theory ” 
and from the statements in his original article 
concerning the heat returned to the boiler. 
The author complains that none of the 
criticisms of his article have touched the root of 
the problem, but on this matter—the condition 
of the “‘ steam ”’ entering and leaving the com- 
pressor—Mr. Holcroft is himself silent through- 
out. One is left to deduce this from the state- 
ment that ‘‘ feed entered the boiler at the 
temperature of the exhaust.” Isubmit that 
there is one and only one point on the tempera- 
ture-entropy diagram which satisfies this state- 
ment, that it shows that the feed entering the 
boiler was entirely liquid and that the amount 
of heat to be supplied to it in the boiler is 
precisely that required in the well-known 
Rankine cycle. The detailed analysis in my 
previous letter was designed to show that the 
plant described by Mr. Holcroft was, in fact, 
operating strictly in accordance with that cycle 
or sufficiently close to it for any difference to 
be insignificant. 
If Mr. Holcroft is still unable to accept this 
conclusion, I would ask him to justify his claims 
by presenting a detailed heat balance for the 
plant as he conceives it to have operated. 
T. LaBrow. 
Stockton-on-Tees, December 9th. 








Production and Prosperity 





AT @ meeting in Neweastle-upon-Tyne of the 
North-Eastern Section of the Institution of Pro- 
duction Engineers, on Thursday, December 
12th, Sir Claude D. Gibb delivered his Presi- 
dential Address, and in the course of it made 
reference to new production needs and methods. 
Politicians, economists and business men 
agreed, he said, that output per man-hour 
to-day was lower than it was before 1939 and 
much lower than during the recent war. Much 
was said of the lost incentive or output of the 
worker, but no mention was made of the lost 
incentive in management, or of managers who 
might be tired and stale. Nothing could be 
more dangerous than management fatigue. 
Production engineers, Sir Claude continued, 
who were responsible for planning and pro- 
duction and were in touch with both work- 
people and senior management, could by 
example, clear thinking and blunt talking 
exercise @ very great influence. Unless some- 
body started off in the right direction there 
would be nobody for the masses to follow, and 
if we had not the stimulus to work to-day, it was 
because we did not realise how desperate was 
our position. Was the root cause of low output 
a reduction of pride in our homes, our products 
and our country, or was it that the fear of 
unemployment, the fear of old age, had gone, 
and fear as a spur no longer existed? Both 
were horrible thoughts, and he found it hard to 
believe that pride could not be restored or that 
fear was necessary for any Britisher to give his 
employer a fair return for a fair day’s pay. 
Until there was built up a team spirit, industry 
in any part of the world would not reach the 
necessary efficiency to hold its own, and pro- 
duction engineers could help foster the team 
spirit by illustrating the interdependence of 
one section upon another. Sir Claude thought 
that if we were to make further industrial pro- 
gress it must come through the more efficient 
utilisation of power. Power must be harnessed 
much more widely to obtain greater output per 
man per hour and thereby a greater efficiency 
of production. More horsepower must be 
made the servant of each producer by building 
machine tools and mechanisms which would 
produce more articles per hour per man 
employed than hitherto. Factories, he asserted, 
should also be made outstandingly bright, 


Fire Research 





EaRxy this week it was announced that the 
Government, through the Department of 
Scientific and Industrial Research, has decided 
to establish a comprehensive Fire Research 
Organisation jointly with the Fire Officers’ 
Committee. For purposes of day-to-day admin- 
istration it will operate as a normal organisation 
of the D.8.I.R. A Fire Research Board has 
been set up jointly by the D.S.I.R. and the Fire 
Offices’ Committee under the chairmanship of 
Lord Falmouth, M.I. Mech. E., who is Head of 
Fire Research “F” Division. The other 
members of this Board are Dr. 8S. F. Barclay, 
Mr. J. W. Berry, Mr. E. L. Bird, A.R.I1.B.A., 
Sir George Burt, Dr. S. F. Dorey, M. Inst. C.E., 
M.I. Mech. E., Dr. P. Dunsheath, ML.I.E.E., 
Mr. A. J. Makins, Air Commodore G. Powell, 
Mr. A. 8. Pratten, Sir William Stanier, F.R.S., 
M.I. Mech. E., Professor D. T. A. Townend, 
F.R.LC., and Mr. W. H. Tuckey. The members 
of the Board, it is stated, will serve in their 
personal capacity and not as representatives of 
any organisation to which they belong. The 
Fire Research Organisation is something entirely 
new in relations between Government and 
industry. It is a joint organisation in which 
industry and the Government are partners, the 
cost being shared equally between them. The 
organisation is to be responsible for the conduct 
of research into all aspects of the prevention and 
extinction of fires, including the safety of life 
in fires and the mitigation of damage. For 
research into the fire resistance of buildings, the 
organisation will collaborate with the Buildings 
Research Section of the D.S.I.R., where much 
work on the subject has been done already. A 
Fire Research Station is to be established, the 
capital cost of which is likely to be from £75,000 
to £100,000, and the ultimate annual running 
cost up to £50,000, both amounts being shared 
equally between the D.S.I.R. and the Fire 
Offices’ Committee. As part of its contri- 
bution to the capital cost, the Fire Offices’ 
Committee will transfer its fire testing station 
at Elstree to the Government. 








Northampton Polytechnic, 
London 


On Friday, December 13th, an “open 
day” was held at the Northampton Poly- 
technic, E.C.1, to mark the fiftieth anniversary 
of its opening. Visitors were able to inspect the 
buildings and witness an extensive programme 
of scientific experiments, demonstrations and 
exhibitions of students’ work. The origin in 
1896 of the institution, first known as the 
Northampton Institute, was modest. The first 
prospectus, issued in August, 1897, establishes 
the fact that at the outset the Institute was 
designed to serve Cletkenwell and its neigh- 
bourhood by giving instruction in connection 
with local trades and by providing social and 
recreative facilities for the younger elements of 
the adult population. The Northampton build- 
ing is on a site presented by the second Marquess 
of Northampton, hence the name given to the 
Polytechnic. When the University of London 
was reconstituted in 1900 the Polytechnic 
became associated with it as an institution 
having recognised teachers. Matriculated 
students following Polytechnic University 
courses are thus able to enter for internal 
degree examinations. This circumstance has 
determined the line of progress for the full-time 
engineering course, started in 1900, and led to 
the part-time courses. In such subjects as 
ophthalmic optics, electro-deposition, horology 
and furriery, the Polytechnic is able almost 
single-handed to meet the needs of Greater 
London. In engineering, on the other hand, 
which at present accounts for more than 
90 per cent of the Polytechnic activities, the 
demand is so great that it is appropriately 
catered for by a large number of local and rela- 
tively few central institutions, amongst which 








reversible heat engine which, operating with 


cheerful and clean. 


the Polytechnic occupies a prominent place. 
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Mechanical Engineering and Agriculture’ 
By S. J. WRIGHT, M.A.t 


(one farmers to-day the view is very 
£1 commonly held that engineers have given 
agriculture something less than its due share 
of attention. No doubt this arises in part 
from the difficulties under which farming has 
laboured during the last few years. Badly 
needed implements have been—and still are 
—in short supply. Scarcity of skilled labour 
and materials has lowered constructional 
standards. Above all, the war brought the 
commercial development of new machines 
virtually to a standstill just when the urge to 
extend agricultural mechanisation was greater 
than ever before. 

But when all this has been taken into 
account, there is still something to be 
answered. By and large, engineering has 
certainly influenced agriculture far less than 
it has influenced most other industries. For 
example, although British farms now use 
something like 6,000,000 h.p. in the form of 
tractors alone, cultivating implements and 
methods have changed hardly at all. For 
the most part the tractors are used as 
mechanical horses to pull much the same 
equipment as before at much the same speed. 
If transport had made only comparable 
progress, we should still be going about in ox 
wagons and stage coaches, even if we did 
pull them with slow-moving engines. 

Again, it must be obvious to anyone that, 
in spite of all recent progress, more things are 
still done by hand in farming than in any 
other walk of life, save only art and sport. 
Indeed, so far as the elimination of hand 
labour is concerned, the present state of 
affairs shows an extraordinary lack of balance. 
On the same farm corn will be cut, threshed 
and sacked in one purely mechanical opera- 
tion, while all the root crops are still harvested 
by hand, much as they were a hundred years 
ago. This may be due to differences in the 
crops concerned, or it may be due, as farmers 
would seem to suggest, to modern engineers 
having shown less interest in farming than 
those who brought the reaper and the 
thresher to practical fruition in the last 
century. 

Now as it happens, the war has led an 
increasing number of engineers and engineer- 
ing concerns from outside to look very 
seriously at agriculture as a possible new 
field of development in which there may be 
both scope for talent and outlet for manu- 
facturing capacity. And if there are real 
difficulties in the way and sound reasons why, 
according to external standards, agricultural 
engineering has progressed in curious fashion, 
it is important that they should be made 
clear in advance. It is the purpose of this 
lecture to throw some light on the problems 
involved, with particular reference to the two 
main directions in which engineering norm- 
ally contributes to industrial development : 
providing mechanical power in the form best 
adapted to the purpose in question, and pro- 
viding labour-saving mechanisms. In the 
first connection it is proposed to sketch 
something of what is involved in soil cultiva- 
tion, both because this is the side of agricul- 
ture in which shee: mechanical power figures 
most prominently, and because it is the one 
which illustrates most clearly some of the 
intangibles which agricultural engineers 
encounter. Labour-saving mechanisms, on 
the other hand, will take us to the other end 





* Institution of Mechanical Engineers. . First Agri- 
culture Lecture, Friday, December 13th. Extracts. 

t+ National Institute of Agricultural Engineering, 
Askham Bryan, York. 





of the farming cycle—the harvesting of crops 
—because it is here that there is most to 
accomplish. First, however, there are some 
general observations which need to be made 
in order to put our subject in proper 
perspective. 

One ought, for example, to emphasise 
immediately that the agricultural industry, 
as such, has been no less willing than any 
other to make use of engineering develop- 
ments. Land was successfully ploughed by 
steam power within ten years of the opening 
of the firs€ public railway ; while the first 
“ oil-engined agricultural locomotive ’’—as 
it was called at the time—made its appear- 
ance several years before the turn of the 
century. And just ninety years ago this 
Institution was told that “The necessity 
exists for such an extended use of steam as 
shall put agriculture on the same footing as 
manufactures generally. For it has been well 
observed that our modern agricultural prac- 
tice is as much a manufacture as the spinning 
and weaving of cotton or the smelting and 
puddling of iron.” The speaker was Waller, 
and the occasion was, I think, the first on 
which your founders listened to a lecture on 
an agricultural subject. 

Some idea of the gusto with which mech- 
anisation was pursued in those early days 
may be gathered from the following extract 
from the judges’ report on a steam cultivator 
competition at Newcastle in 1864 :— 


“Tn the adjoining field Messrs. Fowler 
and Howard ran a neck-and-neck race. The 
pressure of steam was seldom less than 
105 lb on the square inch—the pace was 
tremendous. It was fortunate that 
(Fowler’s) engine was working from the 
nearside : had it been otherwise the fly- 
wheel which . . . fled off the shaft, instead 
of alighting against the hedge, must have 
dashed into the group of spectators causing 
a frightful loss of life. (Messrs. Howard’s) 
pace was much faster than would be desit- 
able for everyday work. The smokebox 
and lower part of the funnel were nearly 
red hot. The implement travelled at a 
great pace and, coming in contact with a 
large stone, the shock was sufficient to 
throw the driver with violence to the 
ground, where he lay for some minutes 
stunned and sick.” 

But Waller and the others of his time who 
described agriculture as a “ manufacture ” 
overlooked its one great economic limitation. 
Mechanisation is concerned with lowering 
production costs—in the first place by saving 
some labour and increasing the output of the 
rest. In most industries the matter does not 
end there. New methods are introduced, 
processes are reorganised and regrouped, and 
there starts a cycle of lower costs—more sales 
—greater production—and still lower costs 
that can go on almost indefinitely so long as 
markets are available. 

But in agriculture machines hardly affect 
the actual production processes at all. They 
can save labour in preparing the land for the 
seed, and make it easier to get things done at 
the most favourable time ; and they can save 
labour again in the harvesting of the crop. 
But Nature alone still controls all that must 
happen in between. On land that is reason- 
ably well farmed already, machinery cannot 
be expected to increase production appre- 
ciably ; it can restore production where due 
to high wages and low prices it has fallen— 
and has done so on thousands of farms over 





the last few years—but that is not the same 
thing. 

For the same basic reason, what may be 
called the “ utilisation factor” of all agri- 
cultural machines is appallingly low by 
ordinary industrial standards. On 90 per 
cent of the farms in the country even the 
tractor, which nowadays figures in nearly all 
operations, will work for less than half the 
hours for which its driver is paid. Of the 
other appliances the only ones likely to be 
used for as many as 300 hours in the year are 
the plough and the farm cart. With most 
machines a working season of under 100 hours 
would be more likely. Thus, however much 
corn a farmer may grow, and however 
elaborate and expensive his equipment for 
dealing with it may be, harvesting must be 
done within five or six weeks at most, and 
the machines stand idle for the rest of the 
year. The same applies to haymaking, 
seeding, planting, and hoeing. There are 
strict limits, too, to what can be accom- 
plished by increasing the size of the farm. On 
@ farm of 500 acres machines can certainly be 
utilised rather more fully than on one of 200 
acres ; but if the area is larger still, much of 
the equipment will have to be duplicated. 
Because farm machines can only be utilised 
for short periods, and because the limit of 
their financial return is a reduction of the 
wage bill during those periods, an over-riding 
requirement with all of them is that they 
must be cheap. 

This need for cheapness is the main reason 
—though not the only one—why, to almost 
any engineer who judges by non-agricultural 
standards, farm machines in general will look 
crude in both design and construction. In 
this connection a story used to be told about 
a distinguished engineer who was sent into 
the country to recover from a nervous break- 
down. Towards the end of his stay he stopped 
one day to watch a binder at work in a 
harvest field and was so fascinated by it that 
he went back later to examine the mech- 
anism closely. But when he saw how it was 
made he had another nervous breakdown. 

This story may very well have been true, 
and yet the binder was certainly one of the 
greatest agricultural inventions of all times ; 
and is still one of the machines with which, in 
normal times, farming is well satisfied. What 
then would our engineer have found to 
wonder at? No doubt he would first have 
been struck by what would seem to be an 
indiscriminate use of wood and metal in the 
overall construction, and by a general air of 
“ eraziness ’ about the whole thing. Next he 
would have noted the use of crude open-link 
chains, plain bearings and cast gears in place 
of the roller chains, frictionless bearings and 
machine-cut gears to which he was accus- 
tomed. Above all he would probably have 
been shocked by the fact that hardly any 
parts had been machined, that the rather 
intricate knotting mechanism in particular 
consisted of rough-looking malleable castings. 


These general considerations might be 
summed up by saying that it is more import- 
ant for agricultural machines to be “effective” 
than for them to be “ efficient ’’ in the con- 
ventional sense of the word. But that does 
not mean that any less skill is required in 
their development. Indeed, it might be 
argued that agricultural machines call for 
much the same qualities from the engineer as 
do aeroplanes ; there is the same problem of 
keeping down weight; there are the same 
unpredictable stresses and strains to be pro- 
vided for ; and there is the same overall need 
for “clean” design. Moreover, for agri- 
cultural machines there are no design data 
to be found in engineering pocket books, and 
there is no equivalent to model experiments 
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in wind tunnels. They have all, in the long 
run, to be worked out the hard way: full 
size and in the field. 

And now let us come to the first of our 
main subjects: soil cultivation. Here 
tractors have brought about the straight- 
forward saving of labour, and speeding-up of 
operations, which result from giving a man 
eight or ten times as much power to control. 
Implements have had to be widened and 
strengthened accordingly, but, as we have 
seen, have not changed in principle. Nor, 
perhaps, would many farmers insist at the 
present time that changes are needed ; 





Western Canada, for example, where due to 
an exceedingly dry winter climate buried 
trash does not readily rot or disintegrate, 
ploughing is practically obsolete. And while 
one knows that our conditions are entirely 
different, such a possibility as destroying 
trash and vegetation on the surface by 
chemical action—or rather by chemically 
assisted biological action—ought surely not 
be overlooked. 

I should perhaps emphasise that this is 
intended to be an engineer’s argument. 
There may be sound physical and biological 
reasons why our present cultivating methods 














FIG. 1—AUTOMATIC PICK-UP BALER 


although from a purely engineering stand- 
point the position is a curious one. In 
ploughing an acre of average land under 
ordinary conditions a tractor does about 
30 h.p.-hr. of external work. Of this work 
about 20 h.p.-hr. are transmitted through the 
draw-bar to the plough, while the remaining 
10 h.p.-hr. are used up in rolling resistance 
and slip at the tractor wheels. We have about 
13,000,000 acres of arable land in Britain at 
present, and it follows that something like 
400.000,000 h.p.-hr. of work are expended 
annually in ploughing alone. One doubts 
whether any other industry but agriculture 
would go on year after year putting so much 
work into an operation about whose essential 
purpose so little is known. 

If one sums up what is known, or suspected, 
about the use to which power is put in 
ploughing, the position is roughly as follows. 
Disregarding the internal losses to which any 
mechanically propelled vehicle is subject, 
about one-third of our 400,000,000 h.p.-hr. 
goes in getting the tractor along, nearly 
another quarter goes in dragging the plough 
along, at least another third goes in making 
arbitrary cuts which are of no particular 
consequence in themselves, while a bare 
twelfth goes in turning over the soil, 1.e., in 
doing something which is nominally useful. 

If in the light of this we were to look at 
the theoretical basis of plough design we 
should not feel any more satisfied. We 
should find some laborious discussions of the 
geometry of rectangles, with the rectangles 
themselves taken for granted; some argu- 
ments on whether the plough shin should be 
elliptical or parabolic or something else—all 
based on esthetic rather than practical 
grounds—and some essays in the simple 
geometry for ruled surfaces—again, with no 
particular reference to the job to be done. 

Agriculturists will no doubt object that to 
break up the soil is by no means the only 
function of ploughing: that control of weeds, 
and the neat burying of surface trash and 


are right and necessary ; but, if so, they have 
never been made clear to the agricultural 
engineer. And until some scientific basis has 
been made clear, any engineer is entitled to 
question the wisdom of using so much power 
to so little definite purpose. 

As it happens, there is another, and rather 
different, reason why this broad question 
needs to be re-examined. Because they have 
to undertake ploughing, agricultural tractors 
have to be so designed that they can exert 
draw-bar pulls of the order of a ton or more 
on surfaces which are generally unfavourable 
to adhesion. This was a relatively simple 
matter in the early days of tractors, when, 
practically speaking, they were used only for 
ploughing. But to-day farm tractors have to 
be “maids of all work” because out of the 
300,000 odd farms of over 5 acres in England 





with the order of pull mentioned, about one. 
third of the external power will be lost in 
rolling resistance and slip. This broad result 
is remarkably independent of the particular 
type or design of wheel concerned. 

It is strange that so little has come of the 
general idea of applying mechanical power 
more directly to soil tillage, although it has 
attracted inventors ever since the first days 
of steam. One of its earliest champions was 
Chandos Wren Hoskins, who argued in his 
“Chronicles of a Clay Farm” that to use a 
steam engine to pull a plough was as illogical 
as to expect horses to dig with spades. This 
was in 1852, when thanks mainly to John 
Fowler, steam ploughing by cable haulage 
was just getting into its stride. Only a few 
years later, in 1858, Rickett’s steam culti- 
vator, in which the working principle was 
that of a transverse auger, was exhibited at 
the Royal Agricultural Society’s annual show. 
Whether it was actually the first to make a 
public appearance or not, it was only one of a 
long line of inventions which have all aimed 
in one way or another at substituting a direct 
mechanical breaking-up of the soil for the 
traditional sequence of operations with 
plough, cultivator and harrows. Sometimes 
the action was one of stirring rather than of 


rotation was vertical instead of horizontal. 
Some machines, too, tried to reproduce 
mechanically the digging action of the spade. 
All these different principles were applied 
during the 1850’s, and they all reappeared in 
machines invented during the 1930's. 

But in spite of all the enthusiasm of their 
inventors, none of these machines has so far 
shown any real signs of superseding the older 
methods. This is hardly the place to discuss 
the purely agricultural defects which mech- 
anical cultivators have exhibited. Nor is it 
necessary to discuss them, because the broad 
reasons for failure are implicit in what has 
been said already. None of these inventions 
has had behind it any exact knowledge either 
of how soil can be broken up with a minimum 
expenditure of power or of how soil should be 
broken up in order to make a tilth. 

One might say that the essence of tradi- 
tional cultivation is to do everything in 
stages so as to give Nature as many chances 
as possible to put things right; and that 
what is accomplished at each stage will 
depend far more on the state of the soil at the 
time, and on the weather conditions which 





follow, than on the design or exact action of 
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Men required to harvest and thresh a 6-quarter crop of wheat at the (present) normal rate of 10 acres per day 
wi 
Tying Carting | Threshing 
Date. Method. Cutting. and and and win- Total. 
stooking. | stacking. nowing. 

ced hl ARISES Se RN ges ka Fy einer meade 40 20 6 60 126 
1870 Reaper and early thresher; tying still by 

hand LA Oa ay reer ee 1 10 6 15 32 
1900 Binder and steam thresher ... ... ... 1 2 6 12 21 
1920 | Modern binder and thresher... ... ... 1 2 6 9 18 
1940 Combine harvester ... 3 3 








and Wales over a quarter of a million have 
no more than 150 acres of land. These farms 
cannot afford more than one power unit of 
ordinary type, and it must take part in every 
kind of farm operation. And it would not be 
far wrong to say that the more suitable a farm 
tractorisfor exerting a heavy pullin ploughing, 
the less suitable it is for nearly everything else. 
Tractive efficiency happens to be one field 
of agricultural engineering in which a good 
deal of research has been done recently, and 
the general outcome is fairly clear. The 
weight of a wheel tractor cannot be much less 





vegetation are equally important. But in 








than double the pull it has to exert ; while, 


the implement itself. Until a good deal more 
research on the underlying scientific prin- 
ciples has been done, to replace all this com- 
plex series of processes with one operation 
and one machine would involve a pretty big 
gamble on the part of the engineer who 
developed it, and a still bigger one on the part 
of the farmer who used it. On the other hand, 
with a billion horsepower-hours at stake every 
year—and that is roughly the sum total of 
work put into soil cultivation—the research 
ought to be done and engineers ought to take 
a direct hand in it. 

Before we pass on from cultivation to 
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harvest, brief mention should be made of the 
whole range of “ distributing” implements 
which come in between. These include drills, 
fertiliser distributors, sprayers and so on— 
all concerned in one way or another in putting 
things on to or into the soil. In this particular 
field so much new scientific work is being 
done, in connection especially with the place- 
ment of fertilisers and with chemical control 
of weeds, that the whole range of existing 
equipment may very soon become obsolete. 
In the meantime one problem which arises in 
a number of ways with seed drills may be 
mentioned by way of illustration. 


With ordinary crops, like cereals, there is 
reason to suppose that higher yields might 
result from more uniform distribution of 
seed. Again, with. crops like sugar beet, 
which have to be singled, a considerable 
saving of labour might result.from sowing in a 
predetermined pattern. Finally, with horti- 
cultural crops the financial saving which 
would result from sowing less seed better 
distributed would be appreciable. In all 
three cases the problem is the nominally 
simple one of devising a mechanism which will 
meter and place seed accurately. It is true 
that seeds of different kinds vary enormously 
in size and shape, but if a suitable mech- 
anism were developed for only one variety— 
say, for segmented beet seed—a good deal 
would have been acéomplished. 


Mechanical engineers would probably 
regard this as a straightforward enough 
business ; but if, with the underlying idea in 
mind, they examined the mechanism of, say, 
the cup feed drill which is to be found in 
every parish, they might very well repeat the 
story told earlier and have a nervous break- 
down. The cups are rough castings not very 
uniform in size, shape or position. Their 
shape and action is such that they scoop the 
seed out rather than meter it. The seed rate 
is adjusted by altering the speed of rotation 
through a gear arrangement which would 
make most people shudder, while the dynamic 
effects so introduced make the whole action 
so haphazard as to be almost beyond descrip- 
tion. Yet one can point to a Czechoslovakian 
cup feed drill, evolved sometime between the 
wars, which by comparison is a real engi- 
neering production, with pressed steel cups 
all exactly alike and a micrometer adjustment 
for seed rate and seed size. The difference in 
price need not have been appreciable if there 
had been any demand for the better machine, 
but only half a dozen or so are in use over the 
whole country. 

The underlying reasons are revealing. The 
seed box and mechanism of a corn drill are 
normally situated 3ft or 4ft above ground 
level; during drilling the machine lurches 
about on an uneven surface, and as a result of 
the two factors combined the final distri- 
bution of seed in the ground bears little, if 
any, relation to the way in which it has been 
parcelled out by the feed mechanism. Quite 
obviously the feed mechanism itself should 
be at or near ground level, but the general 
flexibility of the longer coulter legs would then 
be lost and on most fields the drill would 
block up with trash. In other words, to have 
a well-levelled trashless seed bed is an essen- 
tial to more accurate drilling, however 
perfect the mechanism itself may be. Inci- 
dentally, it would be essential ultimately for 
a rather different reason, because with present 
methods germinating conditions are so 
uneven that there is no close relationship 
between the distribution of seed and that of 
the seedlings. Here is yet another reason for 
re-examining cultivating methods; but to 
the farmer the drill problem is one for engi- 
neers alone—either to solve or to take the 
blame for failing to do so. 


To come now to the group of processes in 
which agriculture is in real need of engineer- 
ing help : those concerned with the harvesting 
of crops. I have already mentioned the binder 
as a crude-looking machine which is neverthe- 
less effective. Let us now look for a moment 
at what the binder—and the corresponding 
machines which preceded and followed it— 
actually accomplished. Table I shows broadly 
what has happened in corn harvesting over 
the last century. 

Threshing is included because in the last 
stage of development it has been merged with 
harvesting in the combine harvester ; in the 
earlier instances it would have been done 
separately and at a different time. It is diffi- 
cult to realise to-day what crowded places 
harvest and hay fields must once have been. 
The exact number of workers given in the 
table of course has no significance, because 
the actual rate of working might have been 
slower or faster than that selected for 
purposes of comparison. But a contem- 
porary print of an eighteenth century hay 
field shows no less than 122 people in one 
field. It is true that the total included some 
musicians and morris dancers as well as dis- 
pensers of refreshments, but that only 
emphasises the point that at these times the 
whole local population turned out to take 





part in one way or another. A typical harvest 
field would have looked much the same. But 
along came the reaper and the one man who 
operated it did the work of forty in the 
field. 

At about the same period the introduction 
of a primitive threshing machine in place of 
hand-wielded flails set free a corresponding 
number of men from the barn. Thirty years 
later the binding attachment and an improved 
thresher reduced the total still more. In the 
final stage the combine harvester has made 
stooking and stacking unnecessary, and two 
or three men can now do the whole job at a 
rate that would have required over a hundred 
to start with. The modern harvest field is a 
very thinly populated place with one operator 
on the self-propelled combine and one tractor 
driver coming and going with the grain 
trailer. 

The reaper needed only slight modification 
to become the hay mower ; various parallel 
inventions followed later in the century, 
including notably the hay loader and the 
baling press ; and quite recently the harvest 
of this crop, too, has been brought to the 
stage of one-man mechanisation. Fig. 1 
shows what may be called the “‘ hay com- 
bine,” the automatic pick-up baler. 

(To be continued) 








URING the past twenty-five years the tech- 

nique of iron founding has altered very con- 
siderably and in this development the Associa- 
tion has played no mean part. Up to the first 
world war cast iron with a tensile strength 
of 15-18 tons per square inch was exceptionally 
good. To-day the material is commercially 
available with a tensile strength of 30 tons 
per square inch and even higher. Industry 
has now available a variety of types of cast 
irons evolved to suit special requirements 
such as heat resistance, corrosion resistance 
and wear resistance. The foundry techniques 
of melting, moulding and casting have been 
much improved and many problems connected 
with continuous casting in green sand and 
permanent moulds with mechanised plant have 
been overcome. The working conditions in 
foundries still need attention and the sec- 
tions of the industry concerned will need to 
tackle the matter seriously if they are to con- 
tinue to attract the man-power required. 
The industry will doubtless, in due course, 
have a lead from the Garrett Committee of 
the Ministry of Labour. I am aware of the 
outstanding success of some of our subscriber 
members who have approached the question 
from the psychological standpoint. 

For many years investigations have pro- 
ceeded in the Research Department to learn 
how molten iron crystallises, to determine the 
influence of the various ingredients and to 
find out why things happen as they do. In 
1936 the Association made public a method 
showing how a fine graphite structure might 
be produced from a titaniferous iron. The 
main research has been continued and is now 
yielding a remarkable return. The results 
are still in the confidential stage, although 
certain provisional patents have been filed, 
but the director assures me that in the labora- 
tory 20-ton to 30-ton tensile cast irons can be 
produced by casting an ordinary straightfor- 
ward hematite pig iron suitably treated. 

I will try to give the story briefly. We have 
succeeded in casting iron into the mould with 
a graphite structure of nodular or spherical 
form instead of being in the stringy, elongated 
flake structure usually found in grey cast iron. 
In saying that this nodular graphite structure 











* British Cast Iron Research Association. Presidential 
Abstract. 


Address by D. Harold Hartley, Dec, 11th. 
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resembles the temper-carbon form of graphite 
found in malleable cast iron, after the lengthy 
annealing of a white iron casting (the only 
way hitherto known of producing it), I must 
make it clear that the new material does not 
possess the properties of malleable cast iron, 
which can be subjected to considerable defor- 
mation and distortion prior to fracture. Mal- 
leable cast iron owes its properties in part 
to its graphite structure, in part to the homo- 
genising effect of the annealing, and in part 
to the fact that the total carbon content, 
and hente the graphite content, is kept low, 
in the blackheart process by starting with a 
low carbon material, and in the whiteheart 
process by oxidising part of the carbon during 
annealing. Nevertheless, the new material 
has a small measurable elongation, 1 to 2 
per cent, with the higher carbon and 2 to 3 
per cent with the lower carbon contents. 

In a melt of hematite pig iron of 3-9 per 
cent carbon and 2-6 per cent silicon, a standard 
0-875in test bar gave in the untreated and 
treated states, respectively, tensile strengths 
of 15-5 and 26-5 tons per square inch tensile, 
and 29-4 and 47-9 tons per square inch trans- 
verse. The treatment increased shock resistance 
from 13ft-Ibs to 47ft-lbs and the Brinell hardness 
from 185 to 215. 

What we regard as the most significant 
feature of this new development is that it is 
applicable and indeed most readily applicable 
to the medium and high as distinct from the 
low carbon and silicon irons, that is to the 
irons most easily castable and which are least 
subject to shrinkage in casting, as well as 
being the most readily machinable. In order 
to put this matter in its proper perspective, 
it may not be out of place to remind you 
that as a result of systematic research into 
the cast irons begun after the first world war, 
and carried out in the various industrial coun- 
tries, the strength was doubled. Many fac- 
tors contributed to this, controlled com- 
positions, better melting techniques, improved 
understanding of moulding sands, use of lower 
carbon irons, ladle additions, thermal treat- 
ment, and so on. The price paid for this 
development was a more difficult material 
to melt and cast, requiring special precautions 
to overcome the increased shrinkage in cooling, 
and hence involving increased costs. Neverthe- 
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less, the high-duty cast irons have been regularly 
made and used and it is possible to purchase 
them under national specifications to 26 tons 
per square inch tensile and to produce even 
higher figures. 

The new material to which I refer possesses 
the properties of the present high-duty cast 
irons without these special compositions or 
treatments, and yet remains readily castable 
and machinable. This does not mean that the 
new material will supplant high duty irons ; 
but rather that it will be used as a base for 
producing high duty cast irons the properties 
of which will no longer be determined by the 
flake graphite structure. The same remarks 
apply to the special duty cast irons, austenitic, 
martensitic, high-silicon, high chromium, &c., 
used for heat and corrosion resistance, or for 
other special properties. Thus a Niresist cast 
iron in the untreated condition had a tensile 
strength of 10 tons per square inch and a shock 
resistance of 30 ft-lbs (usual figures for a 
commercial material). In the treated state 
it had a tensile strength of 20-25 tons per 
square inch and a shock resistance of 120 ft-lbs. 
The deflection in transverse on identical bars 
of Nicrosilal was 0-75in and 3-5in, respec- 
tively, for untreated and treated material. 

Another feature of the treated material is its 
uniformity in properties from piece to piece. 
Thus, of a hundred bars cast from a 4 per 
cent carbon hematite pig iron, ten chosen at 
random showed tensile strengths between 23-8 
and 24-3 tons per square inch, while the Brinell 
hardness varied only between 198 and 203. 
No bar tested showed any flaw. As com- 
pared with the same material in the untreated 
state strength, deflection and shock resistance 
are doubled or even trebled. 

Phosphoric irons can be treated, but it 
must be understood that the new effect does 
not offset the dominating influence of phos- 
phorus in high phosphoric materials. 

The process can be used successfully on 
cupola-melted irons, but much work has to 
be done on the founding, physical and mecha- 
nical properties before it can be applied in 
the industry, which itself will be a formidable 
task. At least a dozen investigations have to 
be carried out. The manner of financing the 
considerable expenditure involved is causing 
much concern to the Executive Committee 
and Council. It is most important to estab- 
lish British priority in this field, and the 
technique cannot yet be disclosed,,in part 
because the patent situation is not yet clear 
and in part because of problems relative to 
the supply of materials involved. 

The evolution of this virtually new material 
will not only put ordinary castings into a new 
class mechanically, and doubtless with respect 
to heat and corrosion resistance and provide 
a new basis for the development of high duty 
and special cast irons, but it will involve a 
new approach to the design of iron castings 
and will undoubtedly influence every branch 
of the industry. 

A feature of this development that appeals 
greatly to me is that it is a consequence of 
research persistently pursued over a period of 
years (albeit almost completely interrupted 
by the war), which led to the conviction of 
possibility provided certain theoretical require- 
ments could be met. It is not the result of an 
approach on Edisonian lines of trying any- 
thing and everything once. It could not 
have been achieved without the laboratory 
organisation which has been built up. It is a 
good example of Whitney’s remark that ‘‘ The 
equilibrium between mental and material 
conception is so sensitive that anything which 
to the fair mind seems possible is to the trained 
persistence permissible.” 

May I ask members to be patient with us if 
it takes our small staff some time to put the 
results before them and to aid them in their 
application. Also, users likely to be interested 
will appreciate that member firms must first 
be advised and trials made before commercial 
requirements can be satisfied. 

Were unlimited funds available, rapid ex- 
ploration would be possible of the various 
fields for the application of this new knowledge, 
which must ultimately affect the activities 





of every branch of the industry. In the first 
instance arrangements are in hand to make 
field tests on the high duty irons such as 
are used by the motor industry and some other 
sections. To permit of effective liaison between 
the laboratories and the section of the industry 
concerned, it is intended that a few selected 
foundries with competent technical staffs 
shall carry out production trials. Care must 
be taken to see that the development is well 
planned. Every endeavour will be made to 
render the experiment self-supporting as quickly 
as possible, but the work necessary, if the 
project is to be brought to fruition without 
undue delay, may involve considerable expen- 
diture. 

In addition to the foregoing, money has 
to be found for more buildings. Although 
Bordesley Hall has only been our headquarters 
for four years, extensions have been made 
and more are needed. The Hall is fully occu- 
pied by the staff of sixty, and difficulty is 
being experienced in accommodating all the 
trainees who wish to come to us from members’ 
works, as well as other approved students. 
Further, an additional 6000 square feet of space 
is wanted urgently for an improved chemical 
laboratory, a sands and refractories labora- 
tory, a machine shop and a staff canteen. 
In the past, capital expenditure has been 
met largely by savings from current income, 
but if the capital expenditure needed in the 
immediate future cannot be met out of income, 
then the Council may have to contemplate 
the raising of a loan. In planning building 
extensions it is necessary to try and look well 
ahead, and in the Commemorative Booklet 
long-term proposals for extensions are shown. 

We have been well supported by our members 
and I welcome this opportunity of saying how 
much the Council appreciates the reception 
given to the proposals made a year ago that 
the subscription basis should be rearranged 
with a view to providing a larger income. 
In that change-over only a small number of 
subscribers were lost whilst, since then, the 
Association has had twenty new entrants. 
With the generous support received from the 
Department of Scientific and Industrial Re- 
search there is envisaged -on the present basis 
a gross income of £50,000 a year within the 
next few years. The Council has it in mind 
that means may have to be found to enable 
the yearly income to be increased to £100,000. 

Except for some sectional interest, it is not 
contemplated that existing members shall 
be asked to find more money, while others in 
the industry who must benefit from the 
Association’s activities do not for one reason 
or other subscribe directly to the work. Con- 
sideration is being given to the desirability 
of obtaining the financial backing by means 
of a properly organised levy throughout the 
trade. We are advised that a levy less than 
the present subscription basis would, with the 
aid of our good friends the D.S.I.R., enable 
the desired figure to be attained. The industry 
is much better organised to finance a Research 
Organisation than was the case before the war. 
Now there exists the Council of Ironfounders’ 
Associations, the Council of Iron Producers 
and, embracing both, the Joint Iron Council, 
and consultations on ways and means are in 
progress with these bodies. Some _ people 
hold the view that for an industry with the 
turn-over of the ironfounding industry, £200,000 
per annum should be expended on co-operative 
research. Be this as it may, for myself—and 
the Council may not agree with me—I am not 
anxious to see the central organisation grow 
too large. The past success is due in no small 
measure to the fact that we are not of an 
unwieldy size, and that the Director has known 
what work the individual members of his 
staff are doing, although the actual details 
are the responsibility of the Section Managers. 
Ultimately, decentralisation may have to be 
considered. 

The Association owes thanks to the members 
of Committees who have served it well, but I 
should like, on this occasion, especially, to 
feel that thanks are conveyed to my col- 
leagues on the Executive Committee, who 
carry a great deal of responsibility for the 


amount of time they have devoted to the affairs 
of the Association. In the early days of the 
war, when it seemed likely that the convening 
of Council Meetings might become difficult, 
the formation of a small Executive Com. 
mittee was approved. Before this step was 
taken, each of the proposed members had 
been approached and had given a promise ‘o 
meet with me regularly every six to eight 
weeks. If such a step had not been taken, 
the work involved in acquiring our new pre- 
mises and reorganising the Association could 
not have been dealt with so expeditiously. 

While celebrating the Silver Jubilee, | 
am hopeful that the subscribers, the Committee 
members and the staff, will regard the passing 
of this milestone as an incentive to further 
progress, taking care to ensure that each new 
step is based on previous experience. The 
move to Bordesley Hall, although originated 
because of war risk, has been amply justified, 
and the Council presents the Annual Report 
with confidence in the future, enhanced by 
an appreciation of the progressive outlook of 
the present Government. The _ technician 
qua technician is little concerned with the 
questions of ownership. He does, however, 
ask the politician that he shall ensure the 
manner of organising the country’s effort, 
shall fully recognise the outstanding importance 
of the work of the specialists, and that what- 
ever is done no steps shall be taken which will 
lessen the incentive to strive for new know- 
ledge. The members of the Association being 
or representing the owners of the foundries 
may, in their private lives, have a more direct 
interest in the political views of the govern- 
ment, but on this occasion all are met to do 
honour to the application of an idea first put 
into operation under a National Government, 
which must continue as a National effort 
whatever the colour of the administration in 
power. 

Up to now we have had a sellers’ market 
since the termination of hostilities, but already 
there seems to be some slackening in the growth 
of exports. Certainly, two or three years hence 
world competition will be keen. We aim to 
ensure that the British Ironfounding Industry 
shall be able, if it is so desired, to export pro- 
ducts of brain rather than brawn by main- 
taining our position as the pre-eminent authority 
on the technology of cast iron—only in this 
way can we feed the industry adequately with 
knowledge. 








A Combination Turret 
Lathe 


A NEW combination turret lathe which has 
been introduced by Alfred Herbert, Ltd., of 
Coventry, is designed for the rapid machining of 
castings, forgings or blanks capable of being 
held in a 12in hand or air-operated chuck. 
When the machine is fitted with a dead length 
bar chuck, bar work of limited length up to 24in 
diameter or bars up to 2in diameter of any 
length can be handled. This lathe, known as 
the ‘‘ 7B,” combines ample power, high speeds 
and rigidity to enable the use of carbide tipped 
tools to the best advantage in machining. To 
ensure long life with consistent accuracy all 
the important working surfaces of the lathe 
have been hardened by the maker's ‘‘ Flamard”’ 
process to 478/555 Brinell. 

The bed of the machine is well braced to 
impart the maximum rigidity and this rigidity 
is supplemented by the parabolic form of the 
casting between the two legs. 

The headstock is driven by a 74 h.p. constant- 
speed motor, or alternatively a two-speed motor 
can be fitted. A dial change headstock pro- 
vides eight speeds from 40 to 1000 r.p.m. 
forward and reverse. With the two-speed 
motor the speed range is from 20 to 1000 r.p.m. 
By rotating a dial on the front of the headstock 
any one of four pairs of fast and slow speeds can 
be selected, the change from fast to slow or 
vice versé being made by moving a lever above 
the dial. This dial is interlocked with the 
starting and reversing lever, which must be 





moved into the neutral position before the dial 
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can be operated. The sliding gears operated 
by the dial pilot wheel must be fully in mesh 
before the starting lever can be moved. 

The feed box provides 4 range of six auto- 
matic reversible feeds, from 40 to 480 cuts per 
inch, to the sliding and surfacing motions of the 
saddle and the longitudinal motion of the turret 
slide. Feeds are indicated by a dial and changes 
are made by a pilot wheel which works in con- 
junction with a@ small lever above it. The 
position of the lever determines whether the fine 
or coarse feed indicated on the dial is in use. 
A second lever on the left of the feed box 
reverses the direction of travel of the saddle 
cross slide and turret slide. A safety clutch in 
the feed box protects the gears and other 
mechanisms in the apron should they be over- 
loaded. The automatic sliding and surfacing 
feeds of the saddle are engaged by levers on the 
front of the apron and both motions are con- 
trolled by automatic and dead stops, four for 
the cross motion and six for the longitudinal 
motion. Both sets of stops are mounted on 
hand-operated stop bars and are adjustable 
along the whole length of each bar. These stops 
can be used in either direction for each tool. 


exceeding 2in diameter, if the bar is over 2in 
diameter the maximum length which may be 
turned is 10}in. 








An Audio-Frequency 
Millivoltmeter 


THE new audio-frequency millivoltmeter, 
designed and manufactured by the General 
Electric Company, Ltd., Magnet House, Kings- 
way, London, W.C.2, is intended primarily for 
measurements at audio frequencies (25—20,000 
cycles per second) in high-impedance circuits 
such as occur in communication equipment and 
in sonic frequency amplifying apparatus. 
Useful applications can also be found for the 
instrument in a.c. power engineering. Thus, in 
addition to the use for which it was originally 
designed, the instrument (illustrated herewith) 
provides a simple and convenient method of 
measuring the small millivolt drops that occur 
in circuit breaker contacts, bus-bar connections 
and heavy-duty cable links, 





Graduations on a large dial at the rear of the 
cross slide hand wheel each represent a move- 


Essentially the circuit comprises a two-stage 
amplifier with negative feed back (stabilising 








COMBINATION TURRET LATHE 


ment of 0-00lin of the slide. A square, quick- 
acting, self-indexing tool turret is fitted on the 
saddle. 

The turret slide trip and dead stops are self- 
selecting and rotate with the hexagon turret. 
This slide can be hand fed and an automatic 
quick-power motion is provided. Safety 
features incorporated automatically declutch 
the pilot wheel, which remains stationary when 
either the quick-power traverse or automatic 
feed is engaged. 

Supplementary equipment which is available 
for this new machine includes chasing mech- 
anism and a taper turning attachment. In the 
chasing mechanism each leader is used to cut 
three pitches, right or left-hand. Thus a leader 
having four threads per inch can be used to cut 
screws of sixteen, eight or four threads per inch, 
the change in ratio being made by the pilot 
wheel on the feed box. A quick-withdrawal 
mechanism ensures that the chaser is with- 
drawn from the work simultaneously with the 
withdrawal of the nut from the leader. The 
taper attachment can be used in conjunction 
with the chasing mechanism for cutting taper 
threads. With this attachment internal or 
external tapers up to 12in long with 24 deg. 
included angle or 64in long with 30 deg. included 
angle can be machined. 

A hand-operated bar supporting and feeding 
equipment consists of a tail rod on which is 
mounted a traveller and supporting chuck’ for 
gripping the stock bar. The traveller is moved 
by a hand wheel, sprockets and chain, and the 
whole mechanism is covered by a hinged guard. 

Within 2in of the cross slide the new machine 
has a swing of 15}in and, over the cross slide, 
8in. Using standard bar work tools a maximum 
length of 25}in can be turned on stock not 











the gain at 100), followed by a diode rectifier 
and a d.c. amplifier with degenerative action to 
eliminate errors due to change in valve para- 
meters. The amplifier is connected in @ bridge 
circuit and the out-of-balance current indicates 
the voltage. 

Nine voltage ranges are provided, under the 
control of a change switch: 15, 50, 150 and 500 
millivolts and 1-5, 5, 15, 50.and 150 volts. The 











AUDIO - FREQUENCY MILLIVOLTMETER 


moving coil indicating instrument has an open 
5in scale. Over the frequency range of 25 to 
20,000 cycles per second the instrument con- 
sumes about 50 watts when operated from a 
200—250-volt, 40—100-cycle per second supply. 
Although the instrument reads the peak 
value of the wave, it is calibrated in r.m.s. 


the same assumption, the accuracy is approxi- 
mately 3 per cent of full-scale reading on all 
voltage ranges. Throughout the frequency 
range of the instrument the resistive component 
is 1 megohm and the input capacitance is 
20 picofarads. The millivoltmeter has a gener- 
ous short-term overload capacity ; even if full 
mains voltage is inadvertently applied to the 
lowest range (15 millivolts) no damage will be 
sustained provided the instrument is discon- 
nected quickly. The design is such that the 
highest overload that can be applied to the 
moving coil is approximately 100 per cent, and 
this value, even if it is sustained indefinitely, is 
not sufficient to burn out the coil. 

In its polished walnut case the complete 
instrument measures 16in by 10in by 10}in and 
weighs 27 Ib. é 








Catalogues 





Visco Encingernine Company, Litd., Stafford Road, 
Croydon.—Leafiet No. 466 describing ‘“ Viscozone ” 
generators. 


E.usorr Brornurs (Lonpon), Ltd., Century Works, 
Lewisham, 8.E.13.—Catalogue of miniature panel 
instruments. 


Nevers Etxecrric Company, Ltd., Purley Way, 
Croydon, Surrey.—Illustrated brochure dealing with 
Nevelin rectifiers. 

G. C. Prxtincer anv Co., Ltd., Sutton Common Road, 
Sutton, Surrey.—Catalogue of oil-firing and air-con- 
ditioning equipment. 

Tanoyes, Ltd., Cornwall Works, Smethwick, Bir- 
mingham.—Leaflet No. 603, giving particulars of 
hydraulic test pumps. 

Sunvic Conrrots, Lid., Stanhope House, Kean 
Street, W.C.2.—Publication TD.10 (a) on adjustable 
time-delay switch units. 

_ Inpertat Cuemicat Inpusteties, Lid., 42, Hertford 
Street, W.1.—Handbook on ‘‘ Kynal” and “ Kynal- 
core ” aluminium alloys. 

INTERNATIONAL TrmzE Recorpinc Company, Lid., 
Beavor Lane, Hammersmith, W.6.—Folders relating to 
time-recording systems. 

Cuartes Carr, Ltd., Grove Lane, Smethwick, Staffs. 
—Booklets on non-ferrous castings and chill cast phos- 
phor bronze rods and tubes. 

Gent anv Co., Ltd., Faraday Works, Leicester.— 
Illustrated booklet describing Tangent fire detection, 
indication and alarm equipment. 

S?aNDARD TELEPHONES AND CaBLEs, Ltd., Connaught 
House, Aldwych, W.C.2.—Copy of ‘“‘ Power Cable 
Handbook,” booklet giving wire and cable reference 
data and catalogue of P.V.C. insulated set wires. 


AUTOMOTIVE Propucts Company, Ltd., Tachbrook 
Road, Leamington Spa.—lIllustrated booklets dealing 
with Lockheed hydraulic aircraft controls and equip- 
ment and Lockheed Avery hoses and self-sealing 
couplings. 








Raltway Puan FoR Cuina.—Railway transport 
from one end of China to the other will be possible 
for the first time, it is reported, if a new Govern- 
ment plan for the rehabilitation, modernisation and 
expansion of the existing railway network drawn 
up by the Ministry of Communications is fully imple- 
mented. The plan, officially described as the first 
stage in the national railway construction pro- 
mme, provides for thirty-four new lines, with 
a total of 7392 miles. When it is completed, the 
most remote inland centre of any consequence will 
be linked, directly or indirectly, by rail with a sea- 
port. The few existing lines in China, covering 
only one-eighth of her vast territory, are con- 
sidered inadequate to meet her needs. 

Of the 18,123 miles of railways, some 4200 
miles have been damaged in fighting between 
Government and Communist forces during the past 
few months, and the repair of these lines must be 
completed before new building can begin. Mean- 
while, the overhaul of lines which sustained damage 
or fell into disrepair under Japanese occupation has 
been pushed with vigour. Apart from the Shanghai 
and Nanking and Shanghai and Hangchow railways 
in the metropolitan area, which have resumed 
operations, reconditioning work is still proceeding 
on the Chekiang and Kiangsi line, which serves two 
south-eastern provinces. Part of this line is 
expected to be functioning again by March, 1947. 
According to an unconfirmed report, the authorities 
in Canton have been negotiating with an American 
consortium for a big loan for the rebuilding and 
modernisation of the Canton and Hankow Railway. 
The programme is estimated to take about three 
years at a cost of 60 million U.S. dollars. An 
American railway engineer is also reported to have 
been invited by the authorities to submit detailed 





volts, assuming @ sinusoidal input, and, with 


plans for carrying out this programme. 
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Dust Collecting Plant 


PartTIcuLaRs of the design and construction 
of its new ‘“ Pneu Mech” automatic textile 
sleeve dust collector have been received from 
the J. 8S. Engineering Company, Ltd., of 69, 
Wortley Road, West Croydon, Surrey. 

In these dust collectors, as can be seen from 





ment the weight of the tubes is distributed 
evenly over the tube plate and the specially 
designed ends of the tubes. 

The filter tubes are cleaned by the usual 
method of periodically reversing the air flow 
through the tubes in successive chambers 
throughout the plant, and simultaneously 
agitating these tubes to loosen the dust clinging 
to the surface. For this purpose the firm has 
developed an interesting mechanism for clos- 

















FILTER CLEANING MECHANISM 


the diagram, below, the textile filter tubes 
are suspended from a common tube plate 
over each compartment of the assembly. 
The lower end of each tube is closed and has 
attached to it a weight which maintains the 
correct tension. Dust-laden air enters the 
bottom of the tube compartment and passes 
round the sides of the tubes through which 
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FILTER TUBE ARRANGEMENT 


it is drawn and filtered. The flow of air towards 
the tube plate is substantially parallel and when 
cleaned it passes through the apertures in 
an axial direction. It is claimed that by this 
design the wear on the tubes is comparatively 
even over their whole area. As each tube is 
freely and individually suspended when the 
shaking action is imparted to their supporting 
plate during the cleaning process equal agita- 
tion is given to all tubes. During this move- 





ing the main contaminated air inlet valve 
and opening the reversed air flow scavenging 
valve in each chamber in turn. These two 
valves are maintained in their respective 
positions for a predetermined time, during 
which the filter tube plate is agitated. At 
the end of the set cleaning period, the valves 
are restored to their filter working positions 
and the process is repeated at successive 
chambers along the installation. 

The top of a dust cleaning plant, in which 


a typical operating mechanism for cleaning 





VALVE AND SHAKER LEVER OPERATING POINT 


the filter mediums is fitted, is shown in the 
upper engraving. An endless chain carries two 
series of cam plates, which operate the valve 
and shaker levers at each of the filter com- 
partments in turn. When one series of cams 
has traversed the length of the installation 
the second series comes into operation at 
the beginning of the line. Thrust and side 
play in the chain is avoided by the use of track 
rails on which the grooved rollers register. 
The cams are firmly supported at the operative 
positions on the valve levers by a series of 
thrust pads and rigid skids to obviate undue 
movement when they are under load. 

The third engraving reproduced herewith 
shows one of the series of cams in the operative 








position. The saw-toothed cams A actuate 
the shaker lever B of the filter tube plate, 
whilst the side profile cams C move the valve 
lever D to reverse the flow of air in the chamber. 
On each of the cams C is a pin E which lifts a 
pair of locking levers FF, which drop into 
position to prevent movement of the valve 
levers after the cams have passed. 

Normally the speed of the chain is some 
5ft per minute, which sets the cleaning period 
for each section at 30 seconds. The period in 
which a complete cycle of operation occurs 
varies with the number of chambers in the 
installation and may range from 1} to 10 
minutes. The cleaning cycle can be arranged 
so that only one chamber is out of commis- 
sion in a given period, irrespective of whether 
the installation has three or more sections. 








Technical Reports 


Application of Small Automatic Hammer Mills. 
By C. A. Cameron Brown, B.Sc., M.I.E.E, Report 
Ref. W/T 10. The British Electrical and Allied 
Industries Research Association. 1946.—This 
report describes the practical development of the 
principle of the small autcematically controlled 
hammer mill established as practicable in earlier 
work, which is described in E.R.A. Report W/T 4. 
The present report deals mainly with the general 
principles of application of an automatic mill to 
meet different farming requirements and con- 
ditions. The methods of installation outlined are 
illustrated by detailed reference to actual installa- 
tions. This report should be of interest to supply 
authorities with rural areas of supply and to agri- 
culturalists generally. 








Soil Survey Procedure and its Application in Road 
Construction. Road Research Bulletin No. 4. H.M. 
Stationery Office. Price 9d.—This bulletin contains 
the results of surveying by the Road Research 
Laboratory of the Department of Scientific and 
Industrial Research before the war on the sites of 
several trunk road schemes, and describes the con- 
siderable wartime developments of technique. 
When preparing a specification for a road, it is no 
longer sufficient to prescribe one treatment for the 
soil, in ignorance of its characteristics. The pro- 
perties of the subsoil must be measured before it 
can be used as an engineering material, and the 
variability of the soil over the area of the site must 
be ascertained. On all large works it is now custom- 
ary to carry out a soil 
survey, prior to beginning 
construction. The bulletin 
outlines the way in 
which results can be 
interpreted and applied. 
A soil survey usually 
involves the exploration 
of soil conditions over the 
site by boring, the 
preparation of a vertical 
section or sections, soil 
sampling and the reduc- 
tion of the information 
to engineering recom- 
mendations. Some infor- 
mation can be obtained 
by manual and visual 
inspection of the soil 
samples, but in any exten- 
sive work it is desirable to 
use a soil laboratory 
equipped for making 
classification and compac- 
tion tests. Such a labo- 
ratory is described in the 
bulletin. The methods of 
recording water table 
contours and of drawing 4 
soil profile are explained, 
and it is shown how the bearing capacity of uniform 
homogeneous soils for structures can be inferred 
within broad limits from the nature of the soil. 





All About Glues: Adhesives for Wood. Forest 
Products Research Bulletin No. 20. H.M. Station- 
ery Office. Price 6d.—This bulletin has been pre- 
pared by the Forest Products Research Laboratory 
at the request of the Adhesive Makers’ Panel, an 
informal body created early in 1945 to develop 
collaboration between industry and the Labo- 
ratory. The booklet gives information on the 
duties that glues have to perform and the purposes 
for which the various adhesives are best suited. 
The methods of using glues are outlined, but a 
description of the machinery commonly employed 
has been omitted, as being outside the scope of the 
bulletin. 
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Irrigation in Western Canada 
(From our Canadian Correspundent) 


In recent years a number of important irriga- 
tion projects have been carried out in Western 
Canada, but one now in course of construction, 
known as the St. Mary’s River project, in the 
Lethbridge district of the province of Alberta, 
is by far the most ambitious. In fact, the earth 
dam now being constructed is the largest of its 
kind ever undertaken in Canada, and presents 
new and difficult engineering problems. 


CANADIAN IRRIGATION 


The Lethbridge district has well earned the 
distinction of being the cradle of Canadian irri- 
gation. Although it is situated in what may be 
termed the “semi-arid” area of © America, 
where irrigation is not always necessary, there 
are few localities on the American continent 
where there are more ardent enthusiasts for 
irrigation. The reason is not hard to find. The 
people of Lethbridge hardly know what the 
word ‘* depression ’’ means. During the drought 
of the "thirties, Lethbridge enjoyed the highest 
level of retail trade per capita of any com- 
munity in Canada. It does not have to rely 
only on income from grain production, from 
ranching or from coal mining. This area con- 
taias many food-processing industries as well, 
which have been built up to take advantage of 
irrigation developments. 

Canadian rainfall records show drought in 
Saskatchewan in 1894-95, and again in Alberta 
in 1903-10, then again in 1913-20, and most 
recently in 1929-35. In short, there are 
recurring cycles of from seven to ten dry years. 
followed by seven to ten years of over-normal 
rainfall. Rainfall in the drought area ranges 
from 10in to 12in during the growing season. 
With less than an average of 10in, farmers can- 
not Maintain a decent standard of living. 
Irrigation can make up the deficiency. The 
objective of further irrigation in Western 
Canada is not to grow more wheat, but to make 
the territory more habitable, to support more 
people, to conserve investments already made, 
and to raise the national income. 

Enabling legislation for irrigation in Canada 
is found in the British Columbia Goldfields Act 
of 1859, the B.C. Water Privileges Act of 1892 
the North-West Irrigation Act (a Federal 
measure) in 1894, the Alberta Irrigation Districts 
Act in 1920, and the Prairie Farm Assistance 
Act in 1935. Construction of the Alberta 
Rehabilitation and Irrigation system was com- 
menced in 1898. In 1903 the C.P.R. started 
construction on its “western section.” In 
1909 the Southern Alberta Land Company, now 
known as the Canada Land and Irrigation 
Company, began construction of its Bow River 
scheme, while in 1910 the eastern section of the 
C.P.R. was commenced. These developments 
were all substantially completed by 1914, 
though only the first two were in full operation. 
But the completion of these privately financed 
schemes brought to a close the first cycle of 
irrigation development. 

In recognition that irrigation was too hazard- 
ous an enterprise to be undertaken by private 
capital, and that future development must be 
of a community nature, backed by Government 
support, the province of Alberta passed its first 
Irrigation Districts Act in 1915. This Act was 
revoked and a new Act passed in 1920. The 
passing of this Act ushered in the second cycle, 
namely, that of community development 
backed by Government guarantee. Commenc- 
ing with the Taber district in 1919, irrigation 
has been steadily extended, until to-day works 
are built which now serve a total of half a million 
acres in the Prairie Provinces, and can serve 
more than half as many acres again from exist- 
ing canals. In Alberta and Saskatchewan 
together, Prairie Farm Rehabilitation Act 
engineers have determined from surveys that 
a further area of approximately 2 million acres 
can be irrigated. The final total may be higher, 
but this depends on soil surveys to determine 
the suitability of soil in areas capable of irriga- 
tion. In Alberta alone, some 700,000 addi- 


tional acres can be reached with water. In 





other words, present irrigation can be extended 


ultimately to serve from five to six times the 
number of acres presently receiving water in the 
Prairie Provinces. 

The people of Alberta, particularly those of 
Lethbridge and Medicine Hat, are concerned 
at the moment with two major projects, for 
which plans and estimates have been made and 
which are ready for construction. One of these 
is the Canada Land and Irrigation Company’s 
Bow River project; 56,000 acres are now 
watered from the Bow River. A further 
180,000 acres can be reached by an additional 
supply from the Bow, the cost for which was 
estimated in 1938 at some 8 million dollars, and 
which might to-day cost between 10 and 11 
millions. The other is the St. Mary’s-Milk 
rivers scheme, 


St. Mary’s anpD MILK Rivers ScHEME 


Principal attention is focused at this time 
on the St. Mary’s and Milk rivers scheme. A 
great earth dam now being built is to create a 
reservoir at Spring Coulee, which will make 
available for irrigation that proportion of the 
entire international flow of these rivers to which 
Canada is entitled by treaty. Ultimately, this 
development will augment the flow now utilised 
by the C.P.R. and tributary systems, and thus 
extend irrigation to some 345,000 additional 
acres south and east of the town of Raymond 
to the Saskatchewan boundary, and in the 
areas extending almost to Medicine Hat, all 
south of the South Saskatchewan River. 

An order of the International Joint Commis- 
sion on October 4th, 1921, sets forth a basis 
for sharing the waters of the St. Mary’s and 
Milk rivers and their tributaries. At the time, 
recommendations were made for storage to 
impound these waters. The United States has 
since completed storage facilities for its entire 
share, while Canada has depended so far entirely 
on diversion, and so has to date used only some 
40 per cent of its allotted share of the combined 
flow of the two rivers. To make full use of all 
the water from these rivers to which Canada is 
entitled, a number of reservoirs have to be 
created, the largest of which, known as the 
St. Mary’s reservoir, is to be on the St. Mary’s 
River, 6 miles north-west of Spring Coulee. 

No time has been lost in completing plans 
and commencing construction work. The 
control works to back up the water, on which 
construction has already commenced, will 
create a pond 15 miles long and up to 6 mile-~ 
in width. This reservoir will hold some 
300,000 acre-feet of water, and, together with 
nine other reservoirs to store a further 467,000 
acre-feet, will permit full use of Canada’s share 
of international] stream flow and thus provide 
for irrigating a further acreage three and a half 
times as great as that presently served by the 
C.P.R. canals, 


EartaH Frit Dam 


The type of structure selected for controlling 
this reservoir is an earth fill dam. It will be 
185ft in height over the river channel and 
} mile long at its crest. It will have a maximum 
width from toe to toe of over $ mile. Over 
5 million yards of earth, rock and gravel have 
‘o be moved to build it. To waste water during 
flood periods and to divert the stored water 
into the main canal, two concrete-lined tunnels 
are required, 20ft in diameter, cut through rock. 
The former is 2200ft long and runs under one 
end of the earth dam. The latter is } mile long 
and takes off above the dam in a south-easterly 
direction, at right angles to the stream, to 
deliver water into the main canal. Each tunnel 
has a control valve or gate at its upper end. 
A quarter of a million yards of tunnel rock have 
to be removed. Work is now proceeding on the 
tunnels, a contract having been awarded this 
past summer. This will be the highest earth 
dam so far undertaken in Canada. Three 
seasons’ work will be required to complete it. 
In view of partial earth slides having occurred 
in the past on similar structures, notably on the 
huge Fort Peck dam in Montana across the 
Upper Missouri’ River in the United States, 
south of Regina, in 1938, exhaustive tests 
of foundations and earth materials avail- 
able have been made in this case to ensure 
safety. 

-Dr. John: A. Allen, Professor of Geology at 








the University of Alberta, reported on the 
geology of the site, while Dr. T. H. Hogg, 
Chairman of the Ontario Hydro, and Mr. F. H. 
Cothran, of Charlotte, N.C., who has built many 
engineering works in Canada and was consultant 
for the Grande Coulee project, were also called 
in to advise as to design and construction. 
Another eminent American engineer, Major- 
General Harley B. Ferguson, of Washington, 
has also been engaged as consultant. General 
Ferguson was for years engaged on levee and 
dam construction with the U.S. Army Corps of 
Engineers on the Mississippi and Missouri rivers. 

The earth fill will be handled by heavy 
modern earth-moving “ Letourneaus” and 
spread bulldozers. When spread in layers, it 
will be sprinkled and compacted with large 
sheep’s-foot rollers, 8ft in diameter and 10ft 
long, with spikes that make them look like 
giant hedgehogs, and which apply pressures of 
4 ton per square inch through the spikes. The 
water face of the dam will have a 3 to 1 slope, 
covered with a layer of coarse sand and 
gravel, lft thick at crest, increasing to 10ft 
thick at the base; this, in turn, will be 
covered with 3ft of riprap. The downstream 
slope will be 24 to 1 and covered with riprap 
only. 

The cost of the dam and the tunnels, gates, 
&c., required, will be close to 6 million dollars, 
and if built over a period of three years can 
furnish employment for some 600 men at the 
site during the three construction seasons. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 





1946 YEARBOOK 


Tue Yearbook of the British Standards Institu- 
tion, which has just been published, gives a subject 
index and a synopsis of each of the 1300 British 
Standards now current. These Standards have 
been prepared by representative committees of 
forty-four different industries. The Yearbook 
includes lists of members of the General Council of 
the Divisional Councils and of the Industry Com- 
mittees of the Institution as well as other useful 
information about its work. 

It is published at a price of 2s. post free. 





BLACK BOLTS AND NUTS (SMALL HEXAGON 
AND SQUARE), B.S.W. AND B.S.F. 


B.S. No. 916: 1946. This Standard was first 
issued in 1940 as a War Emergency British Standard 
at the request of the Ministry of Supply. Bolts and 
nuts to this standard were smaller across the flats 
and thinner in depth than those of B.S. 28. This 
change in dimensions was made partly to save steel 
and partly because the new type of bolt and nut 
could be more easily and more efficiently produced 
by modern methods of manufacture. In 1943 at 
the further request of the Ministry of Supply and 
by agreement with the Black Bolt and Nut Asso- 
ciation of Great Britain, B.S. 28: 1932 was with- 
drawn, thus leaving B.S. 916: 1940 as the sole 
operative British Standard for black hexagon and 
square bolts and nuts for, general engineering pur- 
poses during the period of the war emergency. 
After the cessation of hostilities, the question of 
the most suitable post-war British Standard for 
black bolts and nuts was discussed, and after con- 
sultation of a wide field of user interests the British 
Standard Institution has reissued B.S. 916 as the 
regular British Standard for black hexagon and 
square bolts and nuts for general engineermg. In 
making this decision it was realised that there were 
certain applications in heavy engineering work and 
in specially corrosive situations for which the use 
of the old large (Whitworth) size nuts might be 
desirable. Consideration is accordingly being given 
to the reissue for such applications of the table of 
Whitworth standard nuts formerly contained in 
B.S. 28: 1932. In reissuing B.S. 916 as a regular 
British Standard the opportunity has been taken 
to introduce an amendment relating to the definition 
of the length of bolt, the inclusion of a defined 
radius under the head, and the incorporation of 
the former amendment No. 1, 1943, relating to the 
thicknesses of single-faced and double-faced lock 
nuts. The specification also includes a table of 
dimensions for plain round black washers for bolts 
up to’ 2in normal sizes. 1 
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Industrial and Labour Notes 


The Confederation of Shipbuilding and 
Engineering Unions 

At its quarterly conference in York 

last week, the Confederation of Shipbuilding 

and Engineering Unions accepted into its 

membership the Amalgamated Enzineering 

Union. This affiliation, to which reference was 

made in these notes on November Ist, brings 

the membership of the Confederation to thirty- 

nine national unions, representing nearly 
2,000,000 workers. 

At the same conference a report was made 
on the negotiations with employers for a shorter 
working week. The recommendation for a 
five-day week of forty-four hours had been 
unanimously agreed upon, it was stated, as, 
after consideration, it had been recognised that 
it was an instalment of the forty-hour week goal. 
The agreement, it was reported, would be put 
into operation throughout the engineering 
industry on January 6th. : 


Trade Union Membership 

Statistics compiled by the Ministry of 
Labour from data supplied by the Chief 
Registrar of Friendly Societies and by the 
Registrar of Friendly Societies for Northern 
Treland show that at the end of 1945 the total 
membership of trade unions in the United 
Kingdom was about 7,803,000, a decrease of 
223,000 compared with 1944. The figures cover 
the total membership, including members 
serving in the Forces and members in overseas 
branches, of all organisations known to the 
Ministry, the head offices of which are situated 
in the United Kingdom. 

On this basis, the total number of unions 
known to have been in existence at the end of 
last year was 765, including 21 unions with 
headquarters in Northern Ireland. During 
1945, it was reported that 17 unions with an 
aggregate membership of about 3000 had been 
dissolved, and eight new unions, with an aggre- 
gate membership of 691,000, had been formed. 
There was, however, a net reduction of 187 
in the number of separate unions in existence 
at the end of 1945, compared with the end of 
1944. This reduction was caused partly by the 
amalgamation of most of the coal-mining unions 
with the National Union of Mineworkers, and 
to constitutional changes in a group of asso- 
ciated organisations in the Civil Service. 

It is of interest to note that at the end of last 
year there were 182 unions, each with a member- 
ship of less than 100, and 15 unions each register- 
ing a membership of 100,000 or more. The 
last-mentioned group, in fact, accounted for 
63-8 per cent of the total membership of all 
unions. 

Employment and Unemployment Statistics 
The latest figures issued by the Ministry 
of Labour relating to employment in Great 
Britain show that in the month of October the 
working population decreased by 46,000 men. 
At the end of that month the total working 
population was 20 356,000, compared with 
19,750,000 at mid-1939. The total reduction 
since June, 1945, is estimated to have been 
1,293,000 (331,000 men and 962,000 women). 

The number employed in industry in October 
was 17,917,000 (12,319,000 men and 5 598,000 
women), a figure which was 109,000 above that 
recorded for September, and which was approxi- 
mately the same as at mid-1939. The number 
of people engaged in the manufacture of equip- 
ment and supplies for the Forces continued to 
decline in October, and at 491,000 was 779,000 
less than the number so employed at mid-1939. 
The number employed at the end of October 
in home civilian industries and services and 
manufacture for export was 17,426,000, which 
was abot 500,000 above the normal pre-war 
level. The total number in this particular 


classification has increased, it may be stated, by 
4,967,000 since the middle of 1945. An analysis 
of those employed in the manufacturing indus- 
tries shows that in October there were 4,987,000 








people engaged in the production of goods for 
the home market and 1,423,000 engaged in 
manufacturing for export. The mid-1939 
figures in these two classifications were 4,555,000 
and 990,000 respectively. 

With regard to unemployment, the Ministry 
of Labour states that on November 11th there 
were 366531 insured persons registered as 
unemployed, a figure slightly exceeding that 
recorded on October 14th. The total included 
46 740 married women, some of whom have 
probably retired from industrial employment, 
and 29,319 ex-Service personnel, who had not 
been employed since leaving the Forces. There 
were also on the unemployment registers on 
November llth, 9683 uninsured persons, in- 
chiding 3116 boys and girls under sixteen who 
had not then entered industry. 


The Essential Work Orders 

The Ministry of Labour has recently 
informed organisations representing the em- 
ployers and workers concerned that the building 
and civil engineering industries are to be with- 
drawn from the scope of the Essential Work 
Orders about March 3lst, 1947. Announce- 
ments will be made to all scheduled undertak- 
ings and sites giving them at least one month’s 
notice. The Ministry points out, however, that 
until individual de-scheduling takes effect, the 
provisions of the Essential Work Orders remain 
in force for all employers and workers on 
scheduled sites and undertakings. 

Civil Service Reform 

The National Union of Manufacturers 
has recently placed before the Prime Minister 
suggestions for obviating the further growth of 
the Civil Service to meet increasing administra- 
tive responsibility, and has urged an imme- 
diate and thorough investigation into functions 
and methods with a view to economising in 
human effort. 

The memorandum submitted by the National 
Union expressed the fear that the task of pre- 
paring further legislation and the subsequent 
administration, would strain the present Civil 
Service almost to breaking point. The memo- 
randum also pointed out that the ever-growing 
personnel of the Civil Service was now well 
over 700,000, involving an annual cost approach- 
ing £400,000,000, to which must be added the 
personnel and cost of local government. 
Already, the National Union of Manufacturers 
asserted, the national administration absorbed 
at least 4 per cent of the working population 
and industry could not be further denuded if 
the country’s industrial recovery was to achieve 
the rate of progress envisaged by the Govern- 
ment. Furthermore, the country could not 
afford any further increase in the cost of the 
Civil Service. Whilst being aware. that the 
staffing of Government offices was under fre- 
quent review, the National Union expressed the 
view that the normal departmental machinery 
was inadequate for present purposes and future 
needs, and its memorandum recommended that 
a wider review should be undertaken. 

The Prime Minister’s reply to the memo- 
randum stated that the present position resulted 
to a substantial degree from the overlap in 
departmental duties between the residue of war 
services and the restoration and development of 
peace-time services. At the same time, the 
Prime Minister agreed that it was vital that 
the national administration should not make 
excessive demands on the country’s total man- 
power resources, and that constant vigilance 
was needed by all concerned to ensure that 
routine activities were not continued after 
their usefulness had passed. 


R.0.F. and R.A.E. Apprenticeship Scheme 
The Ministry of Supply has announced 

that an open competitive examination for engi- 
neering apprenticeships in the Royal Ordnance 
Factories and the Royal Aircraft Establishment 
at Farnborough will be held at local centres in 





March, 1947. It is understood that this new 
national scheme has been adopted so that suit- 
able youths may be encouraged to take up engi- 
neering as a career, and to assist in raising the 
standard of craftsmanship in Government 
factories and in industry generally. Hitherto, 
only Woolwich Arsenal, the Royal Ordnance 
Factory at Enfield, and the Royal Aircraft 
Establishment have trained engineering appren- 
tices, but the scheme is now to be extended to 
twelve factories in various parts of the country. 

Candidates, who must be between the ages of 
sixteen and eighteen, will be expected to reach 
Higher National Certificate or equivalent 
standard by the end of their apprenticeship, 
which will last five years, and there will be 
opportunities during apprenticeship for the 
boys to gain engineering scholarships to the 
universities. Sport, welfare and non-vocational 
education will be given a prominent place, and 
to ensure that the scheme works efficiently a 
Headquarters Apprenticeship Committee has 
been established with full trade union represen- 
tation. Whilst it is hoped that apprentices will 
stay on in Government factories after serving 
their time, this will not be compulsory, and they 
will be free to go where they please. The 
apprenticeship scheme will thus serve the engi- 
neering industry as a whole. 

The latest date for receipt of applications for 
the examination is January 3lst, 1947, and 
copies of the regulations, with forms of appli- 
cation may be obtained from the Ministry of 
Supply, Room 268 (Exam), Shell-Mex House, 
Strand, W.C.2. 


Maximum Production 

At the annual meeting of Dorman, 
Long and Co., Ltd., held in London on Decem- 
ber 10th, the chairman, Lord Greenwood, 
referred to the Prime Minister’s call to industry 
to co-operate in endeavours to raise production 
to levels commensurate with the economic 
situation confronting the country. This, Lord 
Greenwood said, was a vital problem upon the 
solution of which the national well-being 
depended. His company was not concerned in 
party politics, but it heartily endorsed the , 
Prime Minister’s appeal, and the board and 
management would spare no effort to raise pro- 
duction. That desirable end could not be 
achieved without the goodwill and active help 
of the employees. 

At the company’s iron and steelworks, Lord 
Greenwood continued, that co-operation had 
been forthcoming, and production was reason- 
ably satisfactory compared with 1939. It was 
hoped to improve it by the development schemes 
which were in hand. The situation in some of 
the constructional shops, however, was dis- 
appointing, for after making due allowance for 
the change in the character of much work now 
passing through the shops, the output per man 
employed in those shops compared unfavour- 
ably with pre-war. If that persisted, Lord 
Greenwood observed, it would not spread the 
work over a longer period, as some of the men 
apparently assumed, but would result in the 
firm being unable to compete in the construc- 
tional engineering markets of the world, and 
the volume of work available to British concerns 
would steadily diminish. Production at much 
less than the normal rate would result in 
capital expenditure on big construction pro- 
jects, which formed so large a proportion of the 
company’s work, being increased and comple- 
tion being delayed. This, said Lord Green- 
wood, would impose upon home and overseas 
customers conditions which were bound to mean 
the postponement of important development 
schemes and which would delay the urgent 
task of re-equipping British industry. 

Lord Greenwood therefore expressed the 
hope that the implications of a policy of low 
output would be fully appreciated by the 
workers in the constructional industry, and that 
they would respond to the Government’s appeal 
to raise production. 
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French Engineering News 
(From our French Correspondent) 
Paris, Dec. 13th 


Owing to the small coal imports received 
by France, it is now likely that the official 
programme, which foresaw the December or 
January steel production reaching 1938 levels, 
will almost certainly fall short of expectation. 
Even the present blast furnace production 
may not be maintained. Coal allocations 
to the steel industry for September-October 
were theoretically 1,500,000 tons, or abou‘ 
30 per cent less than in 1938, but the impor 
figures were only partly attained. Belgian 
coke amounted only to 27,000 tons, compared 
with 40,000 at the beginning of the year, while 
Holland exported an average of 10,000 tons. 
From the Saar came 4000 tons, and an insignifi- 
cant amount from Poland and Czechoslovakia 
Only the Ruhr remained, and October Ruhr 
exports fell from 52,000 to 40,000 tons. The 
situation is even more difficult with regard to 
coking coal, which is also dependent on the 
Ruhr. October supplies fell to 17,000 tons, 
after reaching a maximum of 55,000 tons in 
July. At the moment 11 steel coking plants 
are working in France and total production 
of metallurgical coke is slightly over 400,000 
tons a month, compared with the 1938 average 
of 630,000 tons. , 

* « * 

Owing to a general holiday, a recent week’s 
production of coal fell to 853,000 tons, com- 
pared with 1,021,000 tons the previous week. 
The situation in French mines when Polish 
workers leave is likely to be offset in numbers 
to some extent by an immigration drive to be 
undertaken, but it is admitted that the new 
immigrants, mostly Italians, are not likely to 
equal the excellent Polish workers in output. 
Imports are also dropping. For the same week 
imports amounted to only 160,000 tons. No 
coal was received from Great Britain, and only 
43,900 tons from Germany. Total resources for 
the week amounted to only 1,013,000 tons, 
which was considerably less than had been 
envisaged in allocation programmes. Another 
factor in the situation has been the American 
strike, suspending all exports except 200,000 
tons of anthracite, which was on its way. 

* * * 


Industries in the north of France are com- 
plaining that in certain areas electric current 
has been cut without warning, in spite of the 
specified cuts which were advertised as coming 
into effect. This has had serious consequences 
for factory managers, who are unable to make 
suitable arrangements for personnel, and re- 
sulted in a loss of production. In some cases, 
for example, in certain foundry plants, where 
heating has to be maintained for thirty consecu- 
tive hours, the cuts of three or four hours a day 
were equivalent to total stoppage. In other 
workshops the sudden cuts entailed risks of 
damage to material, particularly where electric 
ovens are used for treating products. It can 
also result in accidents to personnel, where, for 
example, there is sudden darkness in the course 
of work which is delicate or dangerous. While 
the necessity for cuts is admitted, warnings are 
demanded. 

* * * 

As from January Ist, the present régime 
should give way to the return of collective 
agreements between the C.G.T. (French T.U.C.) 
and employers’ organisations. Legislation 
governing these agreements envisages mixed 
workers’ and employers’ commissions, set up 
on demand by interested federations, and a 
certain number of demands have already been 
made by federations of the C.G.T. Opposition, 
however, has been forthcoming from the em- 
ployers’ organisations. The latter, while declar- 
ing that they are not hostile to collective agree- 
ments, say that the time is not yet ripe for such 
agreements, since there is still only a pro- 
visional government and it is for the State to 
fix many of the working conditions. They 
therefore wish present arrangements to continue 
for two or three months in order that the 
Government’s economic ideas can supply solid 
ground for agreements. 


Notes and Memoranda 





Rail and Road 


G.W.R. Dousies Line ror Hormay Camp.— 
The Great Western Railway has started work on 
the doubling of a mile of its Cambrian Coast line 
between Afon Wen and Penychain to accommodate 
additional traffic expected next year with the open- 
ing of a new holiday camp. The scheme includes 
the provision of a new down platform at Penychain | 
Halt and the extension of the existing one on the} 
up side. 

L.N.E.R. Srations.—Stations, signal-boxes and 
goods depots at more than 160 places on the London 
and North-Eastern Railway system are to be 
repainted next year at a cost of nearly £123,000. 
The stations to be repainted include those at King’s 
Cross, St. James’ Street to Chingford, Peterborough 
(North), Grantham, Skegness, Chelmsford, Felix- 
stowe, Norwich (Thorpe), York, Harrogate, Cowlairs, 
Coatbridge (Sunnyside), Burtisland, and Macduff. 

U.S. Ourput oF Rarts.—Figures recently pub- 
lished by the American Iron and Steel Institute 
show that the production of rails in the U.S.A. in 
1945 amounted to 2,417,520 net tons, a decrease of 
2-9 per cent compared with 1944. According to 
Railway Age, this is the first time for six years in 
which rail production has not registered a gain over 
the preceding year. Of the total output of rails 
in 1945, 97-2 per cent was rolled from open-hearth 
steel. 

REPORT ON THE COLLISION ON THE NORTHERN 
Live or THE L.P.T.B.—A report has now been 
issued on the inquiry into the buffer stop collision 
which occurred at 9.52 p.m. on July 27th last at 
the Edgware terminus of the Northern Line of the 
L.P.T.B. In this accident a tube train failed to 
stop at the normal place in No. 2 platform; it 
ran through a 20ft sand drag just beyond and 
collided with the buffer stops and a concrete abut- 
ment wall beyond the drag. The collision occurred 
whilst the driver was dying of coronary thrombosis. 
It is considered that he had applied the brake in the 
usual manner when approaching the station, and 
that his last semi-conscious act may have been to 
release it and the dead-man’s control under the 
erroneous impression that the train had stopped, 
when it had only travelled two-thirds of the way 
down the platform and was still moving at 12 to 
15 m.p.h. 

G.W.R. PRoGRAMME FoR 1947.—A programme 
of works which it is hoped will be carried out in 
1947 has been announced by the Great Western 
Railway Company. This programme includes the 
building at Swindon works of 110 new locomotives, 
250 passenger coaches, 1900 freight vehicles and 
240 containers. Orders are to be placed with out- 
side firms for 150 passenger coaches of the’ new 
standard type. Some 370 miles of line, principally 
on main line routes, are scheduled to be relaid, re- 
railed or resleepered, and this work will entail the 
use of 30,000 tons of rails, 485,000 sleepers and 
168,000 cubic yards of ballast. Two hundred 
stations are to be repainted, as well as a number of 
railway bridges. An additional train for weed- 
killing is also being constructed. It is pointed out 
that the extent to which the pro e will be 
completed depends upon the availability of the 
essential materials and manpower. 

Miscellanea 

Tue Late Mr. 8. M. Wirrorp.—We regret to 
have to record the death on December 8th of Mr. 
S. M. Wilford, chairman and managing director of 
W. H. Dorman and Co., Ltd., Stafford. 

THE Science Muszeum.—The Director of the 
Science Museum, South Kensington, S.W.7, 
announces that on Boxing Day a new section on 
Illumination will be reopened to the public. This 
section, which is adjacent to the Children’s Gallery, 
combines many working exhibits with an attractive 
historical display. In the five ‘months during which 
it was open before the war, it had become one of 
the most popular and informative sections in the 
Museum. Admission is free. 

CoRRECTION.—When describing the dynamo- 
meter car trials with L.M.S. engine “‘ No. 6234” 
in the article, entitled ‘‘ Present-Day Locomotive 
Working in Great Britain,” by Mr. O. S. Nock, in 
our issue of December 13th, 1946, it was stated 
that this engine differed from the original ‘‘ Corona- 
tion” class in that it had a double blast pipe and 
chimney, and that this had since been adopted as 
a standard on all recent additions to the class. 
This statement is not strictly correct, as the double 
blast pipe and chimney were standard to locomotives 
of this type prior to the date of the dynamometer 





es in February, 1939. 








INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
The Council of the Institution of Engineers and 
Shipbuilders in Scotland has arranged a competi- 
tion for an essay on “ The Lay-Out of an Industrial 
Estate.” The competition is open to students of the 
Institution or any other persons between the ages 
of seventeen and twenty-five who are engaged in 
some branch of engineering or who are undergoing 
a course of engineering training. Full particulars 
may be obtained from the Institution at 39, Elm- 
bank Crescent, Glasgow. 


British Om Reserves.—The Minister of Fuel 
and Power has stated in a written reply that there 
are no means of assessing potential oil reserves, 
and that estimates of proved reserves vary con- 
siderably. Moreover, fresh reserves are discovered 
from time to time as the delimitation of existing and 
new oilfields progresses. Consequently, it is not 
possible to make any accurate estimate of world oil 
reserves or of their territorial distribution. On the 
evidence available, however, the oil reserves in 
British territory or operated by British interests 
under concessions in foreign countries probably 
represent between 20 and 25 per cent of the proved 
world oil resources. 


GENERATION OF ELECTRICITY, NOVEMBER, 1946. 
—tThe official returns rendered to the Electricity 
Commissioners show that 3938 million units of elec- 
tricity were generated by authorised undertakers in 
Great Britain during the month of November, 1946, 
as compared with the revised figure of 3463 million 
units in the corresponding month of 1945, represent- 
ing an increase of 475 million units, or 13-7 per cent. 
During the past eleven months of 1946, i.e., up to 
the end of November, the total number of units 
generated by authorised undertakers was 36,868 
million units, as compared with the revised figure of 
33,608 million units for the corresponding period of 
1945, representing an increase of 3260 million units, 
or 9-7 per cent. The total number of units sent 
out from the generating stations of authorised 
undertakers during the month of November, 1946, 
i.e., units generated less units consumed in the 
stations by auxiliary plant and for lighting, &c., was 
3722 million units. The total number of units sent 
out from these generating stations during the past 
eleven months of 1946 was 34,782 million units. 


Unwrovucat Copper snp Z1nc.—The Ministry 
of Supply has revised the licensing procedure for 
the acquisition of unwrought copper and zine and 
copper wire rods. Applications for licences to 
acquire unwrought copper and zinc will in future 
only be granted if accompanied by signed declara- 
tions, as follows :—‘‘ We certify that the quantity 
requested on the accompanying application is 
needed to cover orders for our products, and that 
in the case of applications for virgin metal full 
allowance has been made for our expected intake 
of scrap,” and ‘“‘ We certify that, in respect of 
unwrought metal, our existing stocks plus our out- 
standing purchases, plus the tonnage now being 
applied for will not exceed six months’ consump- 
tion at our average monthly rate of consumption 
in September and October, 1946.” Applicants for 
licences to acquire hot rolled copper wire rods are 
not required to furnish the second of the above 
declarations. The issue of a rod licence, however, 
does not guarantee that the holder will be able to 
place contracts against the licence, either with rod 
manufacturers or the Directorate of Non-Ferrous 
Metals. 


Tue Late Mr. F. K. Jewson.—We record with 
regret the death on December 4th of Mr. Frank 
Knight Jewson, who had been actively associated 
with the telecommunications industry. Mr. Jewson 
was educated at Finsbury Technical College under 
Professor Sylvanus Thompson, and in 1897 he 
joined the Western Electric Company (predecessor 
of Standard Telephones and Cables, Ltd.), being 
concerned successively with apparatus and cable- 
testing and telephone installations. He installed 
the first equipment in England for marshalling the 
troops at the Diamond Jubilee review. He also 
gave the first demonstration to the G.P.O. and 
the National Telephone Company of the use of 
loading coils and assisted in equipping the first 
loaded cable in Europe, between London and 
Croydon. From 1907 onwards he occupied various 
positions on the commercial side, as export sales 
manager, assistant general sales manager and 
assistant to the managing director of the Western 
Electric Company. In 1928 Mr. Jewson trans- 
ferred to the International Standard Electric 
Corporation, of which he became an assistant vice- 
president. During the war he returned to Standard 
Telephones and Cables, Ltd. Mr. Jewson had been 
an associate member of the Institution of Electrical 
Engineers since 1904. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Bradford Engineering Society 
Monday, Jan. 6th.—Technicail College, Bradford. ‘Fuel 
Economy in Facts and Figures,” W. Goldstern., 
7.15 p.m. 
British Interplanetary Society 
Saturday, Jan. 4th.—St. Martin's Technical School, 
Charing Cross Road, W.C.2. ‘*The Energy and 
Stability of Atomic Nuclei,” L. R. Shepherd. 6 p.m. 


Derby Society of Engineers 
Monday, Jan. 13th.—School of Arts, Green Lane, 
Derby. ‘“‘ Industrial Electronics,” P. Bowles. 7 p.m. 


Tiluminating Engineering Society 

Friday, Jan. 3rd.—BrrmincuamM CENTRE: Imperial 

Hotel, Temple Street, Birmingham. “ Industrial 
Decoration,” J. H. Nelson. 6 p.m. 

Institute of Marine Engineers 

Tuesday, Jan. 14th.—85, The Minories, E.C.3. ‘‘ The 

Phosphate Treatment of Wearing Parts of Machin- 

ery,” R. E. Shaw. 5.30 p.m. 


Institution of Automobile Engineers 

Tuesday, Jan. 7th.—Inst. of Mechanical Engineers, 

Storey’s Gate, S.W.1. ‘‘ Some Problems of Cylinder 

Bore Wear,” W. A. Robotham. 6 p.m, 

Institution of Chemical Engineers 

Tuesday, Jan. Tth.—Geological Society, Burlington 

House, Piccadilly, W.1. ‘‘ Chemical Engineering 

Aspects of the Fischer-Tropsch Process,” C, C, Hall 
and A. H. Taylor. 5.30 p.m. 

Institution of Civil Engineers : 

Monday, Dec. 30th.—Great George Street, S.W.1. ‘‘ One 

Hundred Miles an Hour by Train,” Cecil J. Allen. 


3 p.m. 

Friday, Jan. 3rd.—Great George Street, S.W.1. “‘ How 
a Railway is Built: Track, Stations, Tunnels and 
Bridges,” L. G. B. Rock. 3 p.m. 

Monday, Jan. 6th.—Great George Street, S.W.1. “* How 
Trains are Run: Signals, Train Controls and Time- 
tables,” O. S. Nock. 3 p.m. 

Thursday, Jan. 9th.—BiRMINGHAM ASSOCIATION : James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. Chairman’s Address, H. J. B. Manzoni. 


Institution of Electrical Engineers 

Monday, Jan. 6th.—S. MtpLtanp CENTRE: James Watt 
Institute, Great Charles Street, Birmingham. 
“Development and Design of Colonial Telecom- 
munications Systems and Plant” and “ General 
Planning and Organisation of Colonial Telecom- 
munications Systems,” C. Lawton and V. H 





Winson. 6 p.m. (Joint meeting.) 
Tuesdzy, Jan. 7th.—N.-WesTERN CENTRE: Engineers’ 
Club, Albert Square, Manchester. ‘* The Influence 


on the Design of High- 
ers,” H. E. Cox and T. W. 


Tuesday, Jan. 14th.—Scotttish Centre: Royal Tech- 
nical College, George Street, Glasgow. ‘* Funda- 
mental Legislation for Electricity Supply to Con- 
sumers,” W. Fennell. 6.15 p.m.—N. Mrpianp 
CenTRE: Corporation Electricity Department, 
Whitehall Road, Leeds. ‘‘Silicon Carbide Non- 
ohmic Resistors,” F. Ashworth, W. Needham and 
R. W. Sillars. 6 p.m. 

Saturday, Jan. 18th.—N. M1ptanp Stupents: Corpora- 
tion Electricity Department, Whitehall Road. 
Leeds. Chairman’s Address, A. G. Connell. 2.30 
p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Jan. 7th.—39, Elmbank Crescent, Glasgow. 
** Recent Developments in Coal-Mining Practice,” 
R. A. Moore. 

Institution of Heating and Ventilating Engineers 

Wednesday, Jan. \st.—E. Mivtanp Branon: Victoria 
Station Hotel, Nottingham. ‘“‘The Metering of 
Fluid Flow,” A. Linford. 6.30 p.m. 

Wednesday, Jan. 8th.—Inst. of Mechanical Engineers. 
Storey’s Gate, S.W.1. ‘* District Heating,” D. V. H. 
Smith. 6 p.m. 

Institution of Mechanical Engineers 
Tot. Dec. 20th.—Storey’s Gate, St. James’s Park, 
7.1. ‘Progress in Turbine Gear Manufacture 
a ess Years,” A, Sykes, and “‘ The Measure- 
ment of Errors in Gears for Turbine Reduction 
Drives,” Cecil Timms. 5.30 p.m. 

nigy < Jan. 3rd.—Storey’s Gate, St. James’s Park, 
8.W.1. ‘“*The Development of Aircraft Hydraulic 
Machinery,” H. G. Conway, 8. M. Parker and 

“" D, A. L. Robson. 5.30 p.m. 

Monday, Jan. 6th.—N. EasTeRN Brancu: Mining 
Institute, Neville Hall, Newcastle-on-Tyne. ‘‘ The 
Development of an Axial Flow Gas Turbine for 
Jet Propulsion,” D. M. Smith; ‘‘ Practical Aspects 
of Cascade Wind Tunnel Research,” K. Watson 
Todd. 6 p.m. 


of Resistance Switchin 
Voltage Oil Circuit Bre 
Wilcox. 6 p.m. 


Institution of Post Office Electrical Engineers 
Monday, Jan. 6th.—Inst. of Electrical Engineers, Savoy 
Place, W.C.2. 


“The Provision of Line Communi- 
” H. R. Harbottle. 


“| below can be obtained from H.M. Stationery Otfice at the 


tions, accepted by the Berlin Patent 


specifications, for which either annual or weekly subject- 
matter and name indices are available, can be seen b 
the pe ublic at the Patent Office Library, 25, Southampton 


and the specifications are in German. 
copies of any specification and drawings may be obtained 


Institution of Production Engineers 


Library, Luton. ‘* Manufacture and Application 
of Sintered Carbides,” H. Eckersley. .m.— 
NottincHaM Section: Victoria Station Hotel, 


Nottingham. ‘* Apprenticeship Training,” B. P. 
Cooper. 7 p.m. 
Friday, Jan. 10th.—N.-EasTeRN GRADUATES: Neville 


Hall Mining Institution, Newcastle-on-Tyne. ‘‘Ele- 
mentary Principles of Cutting Tool Design,” T. 
Burton. 6.30 p.m. 
Institution of Structural Engineers 
Thursday, Jan. 9th,—11, Upper Belgrave Street, 8.W.1. 
“ Extensibility and Modulus of Rupture of 
Concrete,” R. H. Evans. 6 p.m. 
London Association of Engineers 
Saturday, Jan. 4th.—Charing Cross Hotel, W.C.2. Two 
films, *‘ Magic Wand of Industry’ and ‘‘ The Pre- 
vention and Control of Distortion.” 6.30 p.m. 
Manchester Geological and Mining Society 
Tuesday, Jan. 14th.—Engineers’ Club, Albert Square, 
Manchester. ‘Strained Rocks and their Reintorce- 
ment,” Z. 8S. Beyl. 3.15 p.m. 
Royal Society of Arts 
ee: Jan. 22nd. —John Adam Street, Adelphi, 
C.2. ‘Gas Turbines,” Sir Claude Gibb. 5 p.m. 
Society of Instrument Technology 
Friday, Jan. 10th.—ScottisH Section: Royal Tech- 
nical College, Glasgow. ‘* Humidity,” A. Lees. 


7 p.m.—Mipitanp Section: Chamber of Com- 
merce Building, New Street, a “ Elec- 
tronic Instr ts,”’ D. E d 7 p.m. 





Stephenson Locomotive Society 

Saturday, Dec. 21st.—MAaNCHESTER SECTION : Manchester 

Geographical Society, St. Mary’s Parsonage, 

Manchester, 3. ‘Modern Locomotive Classes,” 

W. H. Whitworth. 6.15 p.m. 

Saturday, Jan. 4th.—EpinBuRGH Brancu: L.N.E.R. 
Offices, Calton Hill, Edinburgh. ‘* Great North oi 
Scotland Railway,’’ W. D. M. Stephen. 3 p.m. 

W ae > Jan. 8th.—32, Russell Road, Kensington, 
W.14. “Railway Preferences and Prejudices,” 
secsiad Harvey. 7.30 p.m. 


Women’s Engineering Society 


Thursday, Jan. 9th.—MAaNCHESTER Brancu : Engineers’ 
Club, Albert Square, Manchester. ‘‘ Heating and 
Ventilation,” Miss F. B. Fairbrother. 6.30 p.m. 








Reports on German Industry 





Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German Industry listed 





prices stated, 
No. of Post 
report. Title. free. 
s. d. 
F.LA.T.: 
94 ..» «+ The Agricultural Library of the 
Landwirtschaftliche Hochschule 
at Bonn ... Saale 
138 Flat Knitted Machinery Improve- 
ments developed by H. Stoll 
and Co., a spapieagaaed 
berg since 1935... .. 07 
C.1.0.8.: 
XXX-109 ... Hydrogen Peroxide Storage Prac- 
tices in Three German Plants... 2 2 
B.I.0.8.: 
160. we Luftfahtrforschungsanstalt Her- 
man Goering, Volkenrode, Bruns- 
wick: Institute for Aerodyna- 
mics and Other Research.. 4 2 
495 yo and Copper-Base Alloy 
ManufactureinGermany 65 2 
595 Sintered Iron and Steel Com- 
onents: Development and 
flanufacture of Sintered Iron 
Driving Bands and Engineering 
Stee] Components... 5 8 
633 Manufacture of Oxalic Acid at 
I.G. Farbenindustrie, Bitterfeld 1 7 
645 German Woodbending Industry 2 1 
679 1.G. Farben Works at Bitterfeld : 


Manufacture of Potassium Di- 
chromate and Chromic Oxide... 2 8 


During the past few months amendments and addenda 
to the following reports have been issued and made 
available at H.M. Stationery Office sales offices :— 
C.1.0.8; Nos. XXVIII-18, XXXIII-23; B.1.0.8. Nos. 
35, 135, 199, 217, 307, 340, 345, 363, 405, 422, 423, 429, 
438, 450, 468, 507, 572, 591, 773; F.1.A.T. No. 273. 
An almost complete set of German patent specifica- 
Office during the 
war, has been secured for the United Kingdom. The 


Buildings, Chancery Lane, W.C.2. Both the indices 


Photographic 


Personal and Business 


Thursday, Jan. 2nd.—Ilnst. of Mechanical Engineers, 
Storey’ s Gate, 8.W.1. “* The Structure of Muanage- . : 
ment,” G. Chelioti. 6.30 p.m. Mp. E. G. Batt has been appointed director of 
Monday, Jan. 6th.—Yorxsuine Section:  Hotel| the British Refrigeration Association. 
aay “oe Page Toy Training Within Industry, Sm Sranugy Goopatt has been appointed a 
eter Smith, : ° 
Wednesday, Jan. Ba. —Luron Section: Central | director of Cammell, Laird and Co., Ltd. 


Mr. ARTHUR PaRKINSON has been appointed an 
executive director of Crompton Parkinson, Ltd. 

Ferrantt, Ltd., announces the appointment of 
Mr. John Lawton as area manager in the eastern 
counties. 

Mr. A. G. BaRREtTT and Mr. C. H. Saunders have 
resigned from the board of John Bull Rubber Com. 
pany, Ltd. 

Dr. C. F. BARErorD has been ap 
and head of the Mullard Rereoceh taba 7 ae ag * 
Salfords, Horley, Surrey. 

Tae Hymatic ENGINEERING Company, Ltd., 
has appointed Squadron Leader J. Wallis as its 
representative in North America. 

Mr. M. Wapveson, M.I.E.E., has been appointed 

city electrical engineer, Nottingham, in succession 
to Mr. G. H. Lake, M.I.E.E., who has retired. 
E. H. Jones (MacuInE Toots), Ltd., has opened 
an office and stores, under the control of Mr. S. 
Rowden, for the exclusive handling of machine 
tool equipment. 

Mr. KenNETH Hatt has been appointed managing 
director of the Northern Aluminium Company, Ltd. 
Mr. S. E. Clotworthy has also been appointed to the 
board of that company. 

Tue British Tak CONFEDERATION and the Coal 
Tar Research Association have moved to Gas 
Industry House, 1, Grosvenor Place, London, 
S.W.1 (telephone, Sloane 6119). 

Mr. F. A. Kiouman, Mr. W. E. Ashley, Mr. 
W. R. Blakeborough and Mr. J. D. Blakeborough 
have been appointed directors of J. Blakeborough 
and Sons, Ltd., Brighouse, Yorks. 

THe MINISTRY OF SUPPLY announces the opening 
of two additional surplus machine tool depots at 
Stormy Down Airport, Pye, near Bridgend, 
Glamorgan (January 8th), and Madingley Road, 
Cambridge (January 22nd). 

THE Dunlop organisation announces that from 
January Ist next all its goods sold in Scotland, 
except clothing and Semtex, will be handled by a 
separate company to be known as the Dunlop 
Rubber Company (Scotland), Ltd. 

THE PRESIDENT OF THE BoarpD oF TRADE has 
announced that Mr. C. G. Renold, chairman of the 
Renold and Coventry Chain Company, Ltd., has 
accepted an invitation to become the first Chairman 
of the British Institute of Management. 

Mr. Husert Hottipay is retiring from the board 
of the Vacuum Oil Company, Ltd., of which he has 
been managing director since 1935. He has been in 
the company’s service for forty-five years. Mr. 
H. W. Rocke succeeds him as managing director. 
Tae CoLoniaL OrFice announces the following 
appointments :—Major E. Adamson, assistant engi- 
neer, Public Works Department, Malaya ; ; and 
Captain T. A. Payne, assistant engineer in the 
Town Planning Unit, Public Works Department, 
Tanganyika. 

CrinctnnaTI Mititine Macurines, Ltd., announces 
that it has acquired the share capital of Hordern, 
Mason and Edwards, Ltd., Birmingham. Mr. W. G. 
Edwards, formerly managing director, has been 
appointed chairman of the reconstituted board of 
the latter company. 

MANCHESTER OxipE Company, Ltd., announces 
that from January Ist its business will be carried 
on by Hardman and Holden, Ltd., to which it has 
been a subsidiary since 1897. The trade mark 
‘**Manox ” will in future apply to products manu- 
factured and sold by Hardman and Holden, Ltd. 








Launches and Trial Trips 


Papua, steam trawler; built by Hall, Russell 
and Co., Ltd., for ‘* Pescal,’’ of Lisbon ; length 
238ft, breadth 35ft 3in, depth 19ft 8in. ines, 
triple-expansion, with cylinders 164in, 27in, and 
47in bore by 33in stroke; boiler pressure, 220 Ib. 
Launch, December 5th. 

KamPa.a, twin-screw steamer; built by Alex- 
ander Stephen and Sons, Ltd., for ‘the British India 
Steam Navigation Co., Ltd.; length 480ft, breadth 
66ft, depth 41ft, gross tonnage 10,500. Engines, 
twin sets of single-reduction geared turbines. 
Launch, December 10th. 

HARPALION, motorship; built by the Burnt- 
island Shipbuilding Company, Ltd.; for the National 
Steamship Company, Ltd.; length 445ft, breadth 


Y|59ft 6in, depth 37ft 7in, 9800 tons deadweight. 


Engines, Doxford opposed-piston, reversible oil, 
four cylinders, 600 mm bore by 2320 mm combined 








cations for the Fighting Services, 
5 p.m. 


at the rate of 6d. per page. 


— developing 3300 b.h.p. Launch, December 
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A Seven-Day Journal 


Harbours and Port Facilities 

Ir is announced that the Traders’ Dock and 
Harbour Co-ordinating Committee, which is 
fully representative of the principal trading 
organisations of the country, has given con- 
sideration to the terms of the Transport Bill 
and its explanatory memorandum. The Com- 
mittee explains in a recently issued manifesto 
that it views with the gravest concern the 
declared purpose of the Government, as stated 
in the explanatory memorandum, “to set up 
in Great Britain a publicly owned system . . . of 
port facilities,” the definition of which is not 
limited to dock and harbour undertakings as 
such, but includes all the commercial services 
of the ports, such as stevedoring, lighterage, 
warehousing, &c. There has been no prior con- 
sultation by the Government, the Committee 
states, with the trading community of the 
country in relation to the proposals of the Bill 
which enable schemes to be adopted which will 
disturb the whole of the port structure of Great 
Britain. The principal ports of Great Britain 
are essentially international in character, and 
anything which hampers their efficiency will 
react upon the ability of British manufacturers 
and traders to hold their own with foreign com- 
petitors in the export market. The progress 
and prosperity of British ports in past years 
has been built up on the basis of keen competi- 
tion between one port and another and by the 
provision in the ports of specialised services 
required to deal with the widely varying and 
changing requirements of trade and shipping. 
The present specialised experience necessary 
for the-handling of agricultural produce, food- 
stuffs, raw materials and the finished products 
of industry would be lost under State ownership 
or control of port services. The centralisation 
of port administration in one single monopoly 
or in several central authorities for different 
areas of the country would, in the view of the 
Committee, arrest development, lead to in- 
creased costs to users of the ports, withdraw 
the incentive to initiative, and subject traders 
to arbitrary conditions, all of which would 
inevitably be harmful to the trade and com- 
merce of the country. The Committee therefore 
desires earnestly to urge that the proposals in 
the Bill dealmg with harbours and port facilities 
would, if adopted, have far-reaching detri- 
mental consequences for the trade of the 
country and that they should be withdrawn. 


Mr. R. N. Vyvyan—A Wireless 
Pioneer 

WE regret to announce the death of Mr. 
R. N. Vyvyan, formerly Engineer-in-Chief 
of the Marconi Company. Since 1936 he had 
been living in retirement at Falmouth, and it 
was there he died on December 14th, at the 
age of 70. Mr. Vyvyan joined the technical 
staff of the Marconi Company in March, 1900, 
and one of his first tasks was to supervise 
the erection of the historic wireless station at 
Poldhu, in preparation for the first trans- 
atlantic experiments. Shortly afterwards, he 
was sent to America, where he built the famous 
wireless station at Cape Cod. After the suc- 
cessful reception of the first wireless signal 
across the Atlantic, he built the wireless station 
at Glace Bay, which for some years was the 
western link in the first regular transatlantic 
wireless service. Having seen the transatlantic 
service firmly established, he returned from 
Canada in 1908 and was made Superintending 
Engineer of the Marconi Company in 1909. 
It was at this time that he began thinking 
of an Imperial wireless chain, a project with 
which he was to become so intimately con- 
nected and for which he was to do so much in 
later years. As a first move, he visited South 
Africa and discussed the scheme with General 
Smuts and General Botha, from whom he 
obtained an enthusiastic response. On his 
return to England, he was engaged in de- 
signing stations for the Imperial scheme, 
whilst protracted negotiations took place 





with the Government. He eventually started 
work on the erection of stations for the original 
Imperial chain, which were to be operated on 
the long wave system, but which were never 
completed owing to the outbreak of war in 
1914. After 1918 Mr. Vyvyan was intimately 
associated with Marconi and Franklin in the 
development of the short-wave beam system, 
which was eventually used in the Imperial 
wireless stations operated at first by the 
G.P.O., and then by Cable & Wireiess, Ltd. 
He was responsible for the construction of 
these stations and their engineering design. 
Mr. Vyvyan was appointed Engineer-in-Chief 
of the Marconi Company in 1923, and Consult- 
ing Engineer in 1932. From 1930 fill 1932 
he also held the position of Joint Engineer- 
in-Chief of Imperial and International Com- 
munications, Ltd. (now known as Cable and 
Wireless, Ltd.). | With his death another link is 
broken with that early band of wireless pioneers 
who, by their determination in the face of 
difficulties and setbacks, did so much for 
the development of wireless communication 
as we know it to-day. 


Advisory Atomic Energy Committee 
for U.S.A. 


THE President of the United States of 
America has appointed an Advisory Atomic 
Energy Committee in accordance with the 
provisions of the Atomic Energy Act, 1946. 
This Act, it may be stated, authorises the set- 
ting-up of a general advisory committee to 
advise the Atomic Energy Commission on 
scientific and technical matters relating to 
materials, production, research and develop- 
ment. The members of the advisory committee 
are: Dr. James B. Conant, President of Har- 
vard University and chairman of the National 
Defence Committee; Dr. Lee A. Du Bridge, 
President of the California Institute of Tech- 
nology ; Dr. Enrico Fermi, Professor of Physics, 
Chicago University; Dr. I. I. Rabi, Professor 
of Physics at Columbia University; Mr. 
Hartley Rowe, Vice-President and Chief Engi- 
neer of the United Fruit Company, and engineer- 
ing advisor to the Manhattan project; Dr. 
Glenn T. Seaborg, Professor of Chemistry at 
the California University, and chief radio- 
chemist for the Manhattan project; Mr. 
C. S. Smith, Director of the University of 
Chicago’s Institute of Metals; and Dr. Hood 
Worthington, Dupont chemical engineer, who 
was closely associated with the design, con- 
struction and operation of the Hanford works 
of the Manhattan project. In announcing 
the constitution of the committee, the Presi- 
dent said that he had been informed that the 
Atomic Energy Commission would establish 
other committees to advise it on the problems 
and applications of atomic energy in specific 
fields, including biology and medicine, geology, 
mining and social services. 


Royal Ordnance Factories Exhibition 


Last Friday, December 20th, an exhibition 
was opened in the Carlton Hotel, Pall Mall, 
W.1, to illustrate the war-time achievements 
and present role of the Royai Ordnance Fac- 
tories. The exhibition, which was arranged by 
the Ministry of Supply, was officially declared 
open by Field Marshal Lord Montgomery ; 
it will remain open until January 18th. The 
exhibits, in the form of typical machines 
and factory equipment, together with examples 
of military and newly-produced civil products 
of the factories, are arranged in an interesting 
manner and indicate the present policy of 
retaining a proportion of the great new fac- 
tories which were built during the war. Of the 
forty-four war-time factories, twenty-two. are 
being retained, and are engaged mainly in 
civil production. During the war about 350,000 
people were employed; the present figure is 
about 40,000. Mr. John Wilmot, Minister of 
Supply, at a Press conference held prior to 





the opening, stressed that the factories were 
being retained so that this country should 
never again be in the state of unpreparedness 
regarding munitions that she was in 1939. 
Fortunately, we were able to do that and at the 
same time cater for urgent present civil needs, 
thereby continuing to employ a valuable com- 
pany of trained technicians. None of the 
factories would be exclusively engaged on civil 
work; normal Service commitments were 
carried out as well at each factory. He re- 
ferred to the factory at Swinnerton, in the 
Potteries, and three others as having entered 
a new field of manufacture—that of electrical 
ceramics. It had meant the installation of 
kilns and other new apparatus. One factory 
was to make a million porcelain milk bottle 
stoppers. More than 900 orders had been 
placed for civilian goods, ranging from 16-ton 
steel rail wagons to sets of sections for Airey 
concrete houses. As examples of work in 
hand, he quoted electric and gas cookers, 
petrol engines, water taps, garments for 
the N.F.S., chemicals for fertilisers, multiple 
hosiery machines, parts of mining and exca- 
vating machinery, oilfield equipment and parts 
for the conversion of steam locomotives to 
oil-firing. Mr. Wilmot pointed out that all 
orders were taken on a strictly commercial 
basis, frequently by competitive tendering, 
and he expressed the desire that industry in 
general should take full advantage of the 
Royal Ordnance Factories to help in over- 
coming difficulties caused by lack of production 
capacity. 


The Road Traffic Problem 


SPEAKING at a luncheon given by the British 
Road Federation recently, Sir Patrick Aber- 
crombie said that in tackling present-day 
road problems we had to distinguish between 
vehicular traffic—the dynamic aspect—and 
roads and planning—the static aspect. At 
times we were rather apt to concentrate too 
much upon the movement of traffic. In London 
the police were doing their best to regulate 
and control the flow of traffic, and without 
these efforts we should be in a worse state. 
A further solution suggested was the stag- 
gering of working hours, and, as was well- 
known, the L.P.T.B. had produced a degree 
of order out of chaos by its administrative 
policy. But all such efforts—regulations, 
nationalisation, co-ordination and staggering 
—were merely palliatives. The British Road 
Federation stood for much more radical treat- 
ment of the disease of traffic paralysis. Sir 
Patrick felt sure that the only remedy was 
some radical form of planning so that traffic 
could make use of its speed and be propor- 
tionally convenient. In London we were not 
moving as fast as in the days of his youth. 
We were faced with the necessity for major 
alterations in our road system. When the 
last Road Bill became law there was a tendency 
in that measure to spend too much money on 
palliatives, such as rounding off a corner here 
and widening a road there, but there were no 
radical alterations. Road finance was another 
important question. Sir Patrick thought 
that if there was a tax on road vehicles for road 
improvements there could be no doubt that it 
should be spent in improving the roads and 
not raided for other purposes, In the past 
undue control had been exercised by the 
Treasury, a Department which dealt in figures 
but did not seem to know very much about the 
value of money. Before the war, improve- 
ments to the road system were stultified by 
the policy of the Treasury, which was such that 
it fostered ribbon development, not realising 
that a more comprehensive policy would have 
been better. Advocating motorways, Sir 
Patrick said that all who were interested in 
general planning were agreed with the Federa- 
tion that traffic in its various forms had to 
be canalised more than it had been done in 
the past. 
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The Engineer in North America 
.C.G.I., A.M. Inst. C.E., A.M.LE.E. 


By ©. L. CHAMPION B.Sc., A 
No. II—{Continued from 


THE ENGINEERING PROFESSION IN CANADA 


pax senior organisation of professional 
engineers in the Dominion is the Engineer- 
ing Institute of Canada, which was founded 
in 1886 as the Canadian Society of Civil Engi- 
neers. In those days there was little or no 
industrial development in Canada and the 
majority of members at that time were 
engaged on public works or railways—in 
other words, on civil engineering in the 
narrow sense of the term. Nevertheless, the 
founders made it clear that they intended the 
Society to cover civil engineering as inter- 
preted by the British Institution of Civil 
Engineers—that is, all branches of engineer- 
ing other than the military. 

It is interesting to note that at a very early 
stage there was a desire among the members 
of the Society for a legal distinction between 
qualified and unqualified engineers. As a 
result of its activity Acts were passed in the 
provinces of Manitoba (1896) and Quebec 
(1898) with the intention of restricting the 
practice of civil engineering to the members 
of the Society. For legal reasons these laws 
never became fully effective and it was not 
until much later that further steps were 
taken. 

With the growth of industrialism in 
Canada, and particularly the increase in the 
use of electricity, made possible by Canada’s 
fortunate position with regard to hydro- 
electric power, other branches of engineering 
developed rapidly. For a long period a 
feeling persisted that the Society did not give 
adequate weight to mechanical and electrical 
engineering, and this undoubtedly had an 
adverse effect on its development. In 1918 a 
new charter was granted and the Society 
became the Engineering Institute of Canada. 
At the present time the representation of the 
various branches of engineering among the 
membership of the Institute appears to 
correspond reasonably well with the strength 
of these branches throughout the Dominion. 

The Institute again turned its attention to 
the question of the legal registration of engi- 
neers. It became clear that under the 
Canadian constitution the Institute, a 
Dominion body, could not play a direct part 
in the registration of engineers, which was 
exclusively a matter for decision by the 
individual provinces. The Institute, how- 
ever, prepared a “‘ Model Act ” and encour- 
aged the formation of provincial associations 
of engineers to obtain its passage in the 
various Legislatures. Within a compara- 
tively short period all the provinces except 
Prince Edward Island had substantially 
similar Acts giving legal status to the pro- 
vincial association and restricting the practice 
of “professional engineering” to the 
members. 

In encouraging the foundation of the pro- 
vincial associations, the Institute had 
neglected to provide for any co-ordination 
between the various associations or any link 
between them and itself. The seriousness of 
this omission soon became apparent, as the 
passage of amendments added to the differ- 
ences in the provincial laws and the associa- 
tions tended to adopt different policies and 
different standards of admission. From 1925 
until the present day successive councils of 
the Institute have striven for the unity of the 
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In recent years agreements have been 
signed between the Institute and several of 
the provincial associations, resulting in 
common membership. Little progress has 
been made, however, toward closer relations 
with the two leading provincial associations, 
whose memberships are comparable with 
that of the Institute. Here, the centuries-old 
rivalry between Quebec and Ontario, that 
bitter division which exerts a harmful 
influence in every phase of Canadian life, is a 
formidable handicap. 

In exercising its primary function of pro- 
moting the technical and scientific develop- 
ment of engineering in the manner of our 
tnree senior institutions, the Engineering 
Institute of Canada has been faced by severe 
competition from the engineering societies of 
the United States. These have branches in 
the principal Canadian centres and as a result 
of the much greater wealth and higher degree 
of industrialisation of the United States as 
compared with Canada they are able to offer 
their members in their Journals and ‘ Pro- 
ceedings’ a much greater variety of material 
than the Institute can hope to provide. The 
average Canadian engineer feels it essential 
to join the appropriate American society in 
order to keep abreast of technical develop- 
ments. This applies particularly in the case 
of the A.I.E.E., since many Canadian elec- 
trical firms are subsidiaries of American com- 
panies. He is required by law to subscribe to 
his provincial association and the idea of 
paying still another subscription to the 
Iastitute often discourages him from joining 
that body. 

The Institute has many difficulties to face, 
but it is meeting them with courage. It has 
always maintained a high professional 
standard and its Journal has a wide 
circulation. 

The most important engineering bodies in 
Canada are the provincial associations. The 
Ontario Association has been selected for 
description because it is best known to the 
writer and is probably the most powerful. 
The associations of the other provinces are 
organised in a similar manner. 

The Association was formed in 1922, when, 
at the instigation of the Eng‘neering Insti- 
tute, a provincial Act was passed to regulate 
the practice of professional engineering. 
Unfortunately, the draft Act was severely 
mutilated in the Legislature and did not 
provide for adequate legal action against 
unauthorised practice. 

Fifteen years of continuous effort by the 
engineers of the province were finally re- 
warded by the passage of a new Act in 1937, 
which definitely confined the practice of 
“ engineering ”’ to members of the Associa- 
tion. All firms engaged in any branch of 
engineering, whether as consultants, manu- 
facturers or contractors, were required to 
employ members in positions of responsibility 
and drawings issued in connection with 
projects or tenders were required to bear the 
seal of a member. In return for these 
important privileges, the Association has the 
duty of admitting any duly qualified engineer 
to membership. 

Under the terms of the Act special pro- 
vision was made for the admission of all 
practising engineers who made application 


qualifications and these were refused 
admission. Others, who could reasonably be 
construed as practising professional enyi- 
neering were admitted, although their qualifi- 
cations were lower than those that would be 
demanded to-day. During the years 1922- 
1937 membership was about 1000. The 
passage of the Act soon doubled this figure. 
Since then progress has been steady and the 
membersh'p of the Association is in the 
neighbourhood of 4000, a high figure, con- 
sidering the population of Ontario. 

The Association has been active in dealing 
with cases where non-members have prac. 
tised or claimed to practice engineering in 
contravention of the Act. Representations 
to the offender usually result in his joining 
the Association if qualified or otherwise 
withdrawing his claim to offer engineering 
services. The following cases are typical of 
those dealt with. 

(A) “A chief engineer of an aircraft firm 
in Fort Erie not registered with the Associa- 
tion, although a graduate of the University of 
Toronto and thoroughly qualified. On being 
informed that registration was necessary, an 
application form was filed and the applicant 
is now a member in good standing of the 
Association.” 

(B) ‘‘ Advertisement in Toronto paper that 
firm would have their ‘ insulation engineer ’ 
call and advise client. On investigation, 
found that they had no engineer on their 
staff. Letter has been received stating that 
they have withdrawn this objectionable 
wording from their advertising and that 
there will be no recurrence of this wording.’ 

(C) “Chief engineer of an engineering 
company in an Ontario city was not qualified 
for membership. The management of the 
company, when contacted, expressed their 
desire to assist us in enforcing our Act. The 
man in question has been transferred and a 
new appointment has been made. An appli- 
cation for registration has been filed by the 
new appointee.” 

The elimination of unauthorised practice is 
regarded primarily as a means to improve 
the status of engineers in the province. The 
Association made a detailed study of the 
salaries paid to engineers, the results of 
which were very interesting. Many large 
organisations had no definite policy on 
salaries. Several expressed a desire for 
guidance from the Association. After pro- 
longed study, a committee produced a 
*“ recommended scale of minimum salaries,” 
designed so as to be applicable to all branches 
of engineering, the minimum experience 
required and responsibilities attaching to the 
various grades being earefully defined. 

The recommended scale is given below. 
Grade V should be reached by the average 
engineer. Grade VIII implies charge of a 
major engineering organisation. It should be 
noted that the general scale of salaries in 
Canada is much lower than that in the United 
States. 


Salary Annual 

Grade. From ‘0. increase, 

Dollars. Dollars. Dollars. 
Biden): eae! I icues SEBO. vce. 000, A 
ere CO 3460 ... ... 150 
a ae a Re 
ZV ccs eed * 4G Cise 5050... 250 
V asi PER a 6250 ... 300 
WE. es. xe EE | 00 7760 .. 300 
ee Ue 9500 ... . 300 

Vill ... 9700 ... and up... and up 


The Association has no power to enforce 
@ particular scale of salaries, but in many 
cases it has secured substantial increase in 
salaries which were formerly below the 
scale. Great importance is attached to the 
provision for annual increments to salaries. 





within a year. Many persons applied who 





profession throughout Canada. 


quite evidently did not have the necessary 
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vidual engineer has been summed up in 7'he 
Professional Engineer. 

“The value of the-Association to its 
individual members must depend on the 
degree to which it is developed as an instru- 
ment of service and of protection to the 
public. All advances in this direction will 
enhance the status of the profession as a 
whole and increase the esteem with which its 
members are regarded. The benefits accruing 
to the individual members are then as 
follows :— 

‘“‘(1) The engineer is recognised definitely 
as & professional man and as ‘such assumes 
his rightful place in the community. 

“*(2) The value of engineering services in 
managerial and industrial positions is becom- 
ing more widely recognised. Management in 
industry, in utilities, public service com- 
missions and Government services will fill 
more positions with fully qualified engineers 
than has been the practice in the past. 

“*(3) The financial reward to engineers is 
improving slowly but fairly steadily. Further 
improvement may be expected to take place 
as public appreciation of engineering services 
grows.” 

The Ontario Association, like those of the 
other provinces, works on thoroughly demo- 
cratic lines and its strength is based on the 
widely diffused enthusiasm of many indi- 
vidual members. As the same journal 
remarks: ‘The future of the engineering 
profession rests with the collective mass 
thinking of engineers themselves and not with 
any small executive group which has striven 
constantly over a period of years to interest 
the engineer in himself.” 


PROFESSIONAL SOCIETIES AND TRADES 
UNIONS 


English engineers from time to time see 
references to “collective bargaining ”’ 
and “‘ unionisation ’’ in American technical 
journals. These are often difficult to follow 
for anyone without knowledge of the U.S. 
and it is thought that an outline of the issues 
involved will be of general interest. 

For various reasons the development of 
trades unions took place comparatively 
slowly in the U.S., and it is only within quite 
recent years that they have reached a position 
in any way comparable with British unions. 
Until the first Roosevelt administration, the 
history of labour relations had been stormy. 
The great employing organisations had shown 
a desire to break the power of the unions. 
Intimidation of labour organisers and similar 
methods had been common. Labour had 
replied with equal violence. Strife between 
rival unions was also common. Roosevelt 
saw that the industrial peace needed to pro- 
mote recovery would only be obtained if 
responsible groups representing both sides 
could negotiate freely and ensure compliance 
with the agreements they reached. 

The Wagner Act of 1935 gave all employees 
the right to form organisations for collective 
bargaining, and required employers to nego- 
tiate with such organisations in good faith. 
It was provided that upon petition from a 
union the National Labour Relations Board 
would hold an election within a given factory 
or enterprise among the appropriate group of 
employees to decide whether a majority of 
them wanted to be represented by the union. 
Once accepted as the bargaining agent, the 
union frequently obtained a “ closed shop ” 
agreement with the management, and thus 
consolidated its position. Under this Act 
the unionisation of the major industries of 
the United States took place rapidly. 

The Wagner Act did not differentiate 
between professional and non-professional 
employees. At that time few genuinely pro- 














fessional engineers were members of trades 
unions. On the other hand, a number of 
unions were in existence which were mainly 
composed of technicians, draughtsmen and 
other ‘‘ sub-professional ” employees. After 
the passage of the Act some of these unions, 
particularly the Federation of Architects, 
Engineers, Chemists and Technicians 
developed rapidly and sought to include 
professional engineers. The procedure 
adopted after a union had made some pro- 
gress in a given organisation was to request 
the N.L.R.B. for an election in a heterogene- 
ous group, including both professional engi- 
neers and technicians. If the union received 
a@ majority of votes, it became the legal 
bargaining agency for the whole group. 

In a number of cases where an election was 
requested by a union, groups of professional 
employees objected strongly to their being 
included in such a group, and intervened in 
the case. When this happened, the N.L.R.B. 
ordered that separate elections should be 
held among the two kinds of employees, so 
that the union had to obtain a majority of 
votes from the professional men alone in 
order to represent them. In many other 
cases the necessary legal action was not taken 
and the engineers came into the union. 

The engineering societies, in particular the 
American Society of Civil Engineers, took an 
active interest in the situation from a desire 
to prevent their members from being forced 
into unions against their wishes. They also 
felt that inclusion in a heterogeneous group 
would make it difficult to maintain profes- 
sional standards. A publication of the 
A.S.C.E. stated :— 

“The subject—the engineer and collective 
bargaining—deals not only with the economic 
side of the engineer’s life, but with the very 
continuance of his professional existence. 
... During the period of change and unrest 
that is now being experienced, new factors 
have been introduced, the effect of which will 
be to lower the social, economic and moral 
standing of the professional engineer to the 
status of a trade, devoid of freedom, inspira- 
tion and opportunity. These factors and 
forces affect all professional engineers, and 
must be met by a unified front.... It 
takes no great insight to recognise that what 
affects one group of engineers affects the 
whole profession, and if one group is deprived 
of professional status, all groups are affected.” 

The law recognised the right of professional 
employees to remain outside any organisation 
and to deal individually with their em- 
ployers. In practice, however, it was not 
easy to maintain this right without litiga- 
tion. Moreover, the investigations of the 
societies revealed that the desire of engineers 
for protection against unions was by no 
means unanimous. Many, particularly the 
younger men, felt the need for an organisa- 
tion to protect their interests. It was also 
noticed that the entry of the F.A.E.C.T. into 
an enterprise usually led to substantial salary 
increases for the professional staff. 

After prolonged discussion, the A.S.C.E. 
came to the conclusion that it should take 
steps to encourage the formation of “ collec- 
tive bargaining units,” composed exclusively 
of professional engineers. The Society itself 
could not legally negotiate on behalf of its 
members because it included engineers who 
were employers as well as employees. 
Although this decision was opposed by a 
group of members, who objected to any form 
of unionisation, the Society has pushed 
actively ahead with this recommendation, 
and has allocated 50,000 dollars of its own 
funds to assist in the formation of such 
groups. 

At the present time a number of “ pro- 











fessional engineers’ groups ”—which are, in 
fact, trades unions—are in existence. Some 
are active and have obtained substantial 
benefits for their members. Other groups 
show little activity, having been formed to 
protect engineers from inclusion in another 
union rather than from any real desire 
for unionisation. Meanwhile, a substantial 
number of engineers have joined unions 
affiliated to either the Congress of Indus- 
trial Organisations or the American Federa- 
tion of Labour. For example, in the large 
Kaiser organisation the unions have a closed 
shop and all professional engineers must be 
members or they cannot be employed there. 
The commencement and duration of their 
employment, rates of pay, hours of work, &c., 
are dealt with by a union with a hetero- 
geneous membership. 

The general opinion in the United States at 
present is that the unionisation of profes- 
sional employees may be expected to make 
steady but not dramatic progress. 

In Canada the attention of engineers was 
directed to collective bargaining by wartime 
legislation, which produced a situation some- 
what similar to that produced by the Wagner 
Act in the United States. The less stormy 
history of trades unionism in Canada, perhaps 
permitted the question to be studied more 
objectively. 

The first reaction of professional bodies was 
to oppose the inclusion of engineers in such 
legislation, and the Government was per- 
suaded to suspend the sections referring to 
professional workers for six months to permit 
further consideration. During this period 
the Engineering Institute of Canada sub- 
mitted a questionnaire to its members. 
Slightly over 80 per cent of replies were in 
favour of collective bargaining, provided that 
it was carried out by groups composed only of 
engineers. 

In the course of the year 1944 the matter 
was very fully debated in the pages of The 
Professional Engineer, the journal of the 
Ontario Association. Every issue contained 
articles and correspondence showing the great 
interest aroused. The Council summed up 
possible courses of action in a memorandum 
addressed to members as follows :— 

“First, do nothing. If this action is 
followed, engineers will undoubtedly find 
themselves included as a small minority in 
the trades unions for bargaining purposes. 
This has already happened in Ontario and 
in some parts of the United States. . . . 

“Secondly, we can ask that engineers be 
excluded from the jurisdiction of the Act. 
This is the alternative that first comes to the 
mind of the engineer. .. . 

“ Collective bargaining is an accomplished 
fact and recognised and encouraged by the 
law. We feel that the Federal Government 
intends that it shall apply to all employees, 
including professional people. ... The trade 
union leaders believe and will assert that 
their organisations are available and capable 
of bargaining for professional groups. If we 
ask to have our members excluded from such 
a benefit and turned loose on their own, we 
may be nursing a vain hope. 

“ There is another important point against 
such @ course. Many young engineers need 
an organisation which will take a greater 
interest in their welfare than has been done 
to date, and that organisation should be 
made up of engineers. 

“Thirdly, engineers can form their own 
group for bargaining. 

“The personal opinion of the delegates. of 
the various technical societies before the 
Wartime Labour Relations Board was in 
favour of such a principle. Unfortunately, 
the organisations which they represented 
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were not organised for collective bargaining, 
nor were they instructed to ask for this— 
largely because the various organisations had 
not had time to appreciate fully the implica- 
tions of the new legislation.” 

A vote taken in May showed that an over- 
whelming majority of Ontario engineers were 
in favour of collective bargaining by a “ pro- 
fessional engineers’ group. 

The Ontario Association of Professional 
Engineers had already done much to improve 
the financial status of its members, but it was 
not able to carry out direct negotiations with 
employers on their behalf, because it is a 
statutory body. The Council therefore 
decided that it could best give effect to its 





members’ wishes by forming a distinct body, 
which was called the Federation of Profes- 
sional Engineers. In the short period which 
has elapsed since it was formed, the Federa- 
tion has shown signs of healthy development, 
and it is understood that it has either signed 
or is actively negotiating agreements with a 
number of major industrial enterprises cover- 
ing the conditions of employment of all pro- 
fessional engineers employed by them. It 
attaches particular importance to annual 
salary increments. 

Engineers in other Canadian provinces have 
shown great interest in these developments, 
and their own policies will no doubt be greatly 
influenced by the results obtained in Ontario. 








Mechanical Engineering and Agriculture’ 


By 8S. J. WRIGHT, M.A.t 
No. II—{Continued from page 573, December 20th) 


ver another series of crops—those grown 
for ensilage—is also well on the way to 
complete harvest mechanisation at the same 
level. A typical machine is shown in Fig. 2. 

These machines represent what may be 
called the “high spots”’ of agricultural 
mechanisation; they are up-to-the-minute 
in the sense that they have only just reached 
practical fruition, and they are “ complete ” 
in the sense that, since none of them needs 
more than the one man who drives and steers, 
it is difficult to see what further progress can 
be made except by introducing radar 
control. And yet none of them has involved 
any genuinely new invention. The combine 





bine, of the silage harvester and of the most 
modern hay-mower alike is the reciprocating 
knife of McCormick’s original reaper. Indeed, 
it would be substantially true to say that 
there is nothing essential in any of these 
which was not invented, and put into prac- 
tice, during the nineteenth century. Is it, 
then, true that modern engineers have shown 
less interest in farming than those who 
brought the reaper and thresher to fruition ? 
In one sense, perhaps, the answer is “ Yes,” 
although the engineer himself is hardly to be 
blamed. The latter half of the nineteenth 
century was a Golden Age of agricultural 
invention, because of the sheer economic urge 














FIG. 2—ONE-MAN SILAGE HARVESTER 


harvester is the reaping machine coupled to 
the thresher. The automatic pick-up baler 
is the hay loader coupled to the baling press 
with the needle and knotter of the binder 
added at the last stage. Perhaps one of the 
silage harvesters does include something 
relatively new to agriculture in its blower, 
but that is about all. 

What is more curious is that there has been 
hardly any change in the essential mech- 
anisms either. The threshing mechanism of 
the combine is to all intents and purposes the 
drum, concave, &c., of the earliest steam 
. threshers. The cutting principle of the com- 





* Institution of Mechanical Engineers. First Agri- 
* culture Lecture, Friday, December 13th. Extracts. 


{ National Institute of Agricultural Engineering, 
Askham Bryan, York. 





towards mechanisation that arose from the 
opening up of the prairie lands of the Middle 
West. The whole life and development of 
tracts of land larger by far than this country 
depended on growing wheat with a minimum 
of labour, while the people concerned were 
pioneers not wedded to any particular 
method or tradition. One doubts whether 
quite the same urge will ever arise again. 

But to say that agricultural engineers have 
been dormant in the meantime is to do them 
far less than justice. In the coupling together 
of old components to make these new 
machines they have encountered—and have 
been solving in the case of corn, hay and 
silage—one broad problem which is the hard 
nut of all harvest mechanisation: the free 
flow of material. Ina combine harvester 


material from the whole width of cut has to 
flow smoothly into the rather narrow drum 
opening. By comparison with some others 
still to be mentioned, growing corn is a fairly 
constant material to deal with. But in the 
field it may be anything from a thick hich. 
standing crop of whest to a low barley with 
heads scarcely above the green clover with 
which it has been undersown. Either crop 
mayjhavefpatches laid by rain and wind into a 
tangled mass almost at ground level. Farmers 
might be willing to be tolerant in the latter 





FIG. 3—CUTTER BAR AND RECIPROCATING 
KNIFE 


case ; but, broadly speaking, if the machine 
will not take what comes without hold-up or 
breakage it is not a practical farming pro- 
position. When all the mechanisms have 
been worked out and assembled, there is 
nearly a lifetime of “ fairing-off ’’ and adjust- 
ment to be done as the result of experiment 
in one field after another. With silage crops 
—ranging from short grass to long and 
tang.ed tares and oats, or even to thick- 
stemmed kale 6ft high—the free flow problem 
is more difficult still. 

One method of reducing widely varying 
materials to a common level—which happens 
to be practicable with silage crops—is to 
chop them up so that they can be blown 
wherever they have to go. This is the prin- 
ciple applied in the silage harvester of Fig. 2, 
and it seems very likely to become more 








FiG. 4—ELEVATOR POTATO DIGGER 


general, although at present the power 
requirement is unduly high. But if this 
solution simplifies getting the materials into 
the machine, it makes clean design inside 
even more important, and there is a great 
deal of research in this direction still to be 
done. One wartime instance may be of 
interest in illustration. Owing to our greatly 
increased grain acreage more storage facilities 
were needed on farms, and although there 
were buildings which could be adapted, hand 





labour could not be spared to get the grain 
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in and out. Pneumatic elevation was the 
obvious solution because it was easily adjust- 
able to varying circumstances, and there was 
American equipment which could be imported 
or copied. But for the rate of delivery 
required the best equipment available needed 
something like 10 h.p., and because of other 
wartime demands, only much smaller engines 
could be available for agriculture. The 


years earlier, had a cutting mechanism much 
more closely resembling a conventional pair 
of scissors, which, to judge from contem- 
porary accounts, was more efficient. 

But because the urge to mechanise was not 
nearly as great here as on the other side of 
the Atlantic, it was McCormick’s machine 
which came to practical fruition: not, as it 
seems now, almost overnight, but after years 











FiG. 5—-COMPLETE POTATO HARVESTER 


National Institute of Agricultural Engineer- 
ing took up the problem, and whether by 
luck or good judgment, arrived at a means of 
introducing the grain into the air stream, 
which reduced the overall power requirement 
to something under 2 h.p. It is very likely 
that by a similar approach the power require- 
ment of other agricultural ‘“ blowing ”’ pro- 
cesses could be correspondingly reduced. 

What we have called rather loosely the 
“free-flow problem” arises even more 
acutely in harvesting below-ground crops like 
potatoes and sugar beet, if only because the 
soil itself comes into the calculation. In 
harvesting potatoes, for example, the main 
difficulty is not that of dealing with the 8 or 
10 tons of tubers which grow to the acre, but 
of handling and getting rid of the 300 tons or 
so of soil which comes up with them. Again, 
given the slightest chance, potato haulm and 
beet leaves alike will wind themselves 
around any mechanism or wedge themselves 
with wet soil into any restriction, and their 
inclination in this direction will vary from 
one day to the next and from one field to 
another. 

But before we pass on to these crops, let us 
say @ little more about the general problem 
itself. Because the “clean flow” problem 
always arises, and in the long run can only 
be solved by patient trial and error in the 
field, it undoubtedly has much to do with the 
fact that agricultural engineers seem to be 
unprogressive in their mechanisms. 

We may use the reciprocating knife and 
cutter bar mechanism, already mentioned 
and illustrated by Fig. 3. Both structurally 
and mechanically it is the kind of thing any 
non-agricultural engineer would instinctively 
want to be rid of. Moreover, it is exceed- 
ingly unlikely that it can really be the best 
possible means of cutting all the widely 
different materials—stiff straw, wiry grass 
and thick succulent silage crops—for which, 
ever since McCormick first originated it, it has 
been universally used. It may be worth 


mentioning in passing that it was not, in fact, 
the first cutting mechanism to be evolved. 








Bell’s reaper, invented in Scotland several 





of patient effort, all concerned essentially— 
even in this simple case—with free flow. 
Because the cutter bar “‘ works” after its 
fashion, and because to replace it by any 
other mechanism in our more elaborate 
modern machines would mean starting the 
whole trial and error process once again, it 
survives almost unchallenged in spite of its 
manifest shortcomings, and although, from 
time to time, potentially better ideas are 
put forward. 

With more difficult problems like root 


liminary analysis and study of components. 
I shall conclude by using the developmental 
work now in progress on potatoes and sugar 
beet to illustrate this point. Potatoes grow 
in fairly compact bunches within a ridge of 
soil. The most common harvest appliance 
is a simple spinner device which flicks the 
potatoes out of the ridge rather at random, 
1.€., 80 that they do not lie compactly for 
picking up and so that they are not always 
cleatly exposed. 


The most modern appliance in at all 
general use is the elevator digger shown in 
Fig. 4. Here the principle is to scoop up 
the whole ridge—potatoes, soil, and all— 
and to riddle away the soil while the whole 
mass is being taken along a chain conveyor 
which can be agitated up and down mean- 
while. Over a fairly wide range of conditions 
the implement works reasonably well, leav- 
ing the potatoes free of soil and in a com- 
pact row for picking up. By comparison 
with the corn harvest this brings potatoes 
roughly to the stage accomplished by 
McCormick’s reaper: picking up has still to 
be done by hand and the whole process 
needs something over twenty men for a rate 
of 5 acres per day. From a mechanical 
standpoint the chain elevator is an abomina- 
tion; its most vulnerable wearing parts 
are right in the soil; it gets jammed with 
stones and tangled up with debris; while, 
if it is adjusted to give good separation the 
potatdes are liable to be damaged. But in 
the main line of development towards a 
potato “combine” now going on, all the 
vices of the elevator chain are being retained 
and even accentuated. The immediate 
object is to eliminate hand picking by making 
the machine put the potatoes straight into 
a cart; at first sight a simple matter of 
making the elevator take the potatoes higher. 
But the mechanism does not separate out 
either stones or clods, nor does it dispose 
at all completely of debris; and the farmer 
does not want stones, clods, and debris 
in his potato clamp. So the machine has 
to be enlarged so as to carry three or four 





harvesting to be faced, it is essential that 


operators who can pick the rubbish away 
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Fic. 6—-HYBRID BEET 


agricultural mechanisation should not go on 
suffering from the same kind of slavery to old 
mechanisms. A new developmental approach 
is needed which distinguishes more clearly 
between what can be tackled on logical 
engineering lines and what must be left 
to jtrial and error. Many of the difficulties 
which arise with complete prototypes could 
be eliminated beforehand by more pre- 











HARVESTER (N.1.A.E.) 


by hand, and more elevators and conveyors 
have to be added. The result, in one instance, 
is shown in Fig. 5, a monster machine too 
expensive for most farmers and too heavy 
for most fields. This machine is effective 
and saves labour ; it is being criticised not 
as an existing potato-harvesting device, 
but as an illustration of a wrong approach. 
It is the result, first, of not separating the 
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whole problem into its essential components 
and, second, of overcoming difficulties by 
adding parts instead of by eliminating the 
difficulties themselves. 

It should in fairness be said that various 
people are making other and more logical 
attacks on the problem, although their 
efforts cannot be described here. Instead, 
IT shall illustrate an alternative approach 
by considering the development work on 


sugar beet which is in progress at the 


National Institute of Agricultural Engineer- 
ing and elsewhere. The first step is to 
separate out for separate study if necessary, 
the various essential functions to be fulfilled. 
With sugar beet there are quite a number : 
cutting off the tops, disposing of the tops, 
lifting the roots, cleaning the roots, dispos- 
ing of the roots, and so on. The next step 
is to test, with an eye to these separate 
functions rather than to overall performance, 
whatever existing devices are available. 
As it happened, there were in this case a 
number of machines—experimental or in 
very limited production—to try; and, as 
might be expected, they were all good in 
some respects and bad in others. Only 
two can be mentioned here. One of them, 
the Catchpole harvester, was far more 
efficient at removing the tops than any 
of the others; but left them scattered over 
the ground so that they interfered with 
other operations and could not easily~ be 
collected or used for stock feeding. By 
contrast in this particular respect, the John 
Deere machine was less efficient at topping, 
although it picked up the tops and disposed 
of them in orderly rows. Neither machine 
was effective on wet or heavy land; one 
picked up more dirt with the beet than its 
cleaning mechanism could handle; while 
the other lifted the beet rather more cleanly 
but had no actual cleaning mechanism at 
all. In fact, a third machine was more 
effective than either of the others from this 
particular viewpoint. After these trials, 
the work branched for the time being in 
two directions. On the one hand the broad 
overall functional pattern of the complete 
machine was decided on, and a hybrid 
prototype built from the best of the com- 
ponents so far tried. In this particular 
case the decision favoured a machine built 
round a tractor which would put both tops 
and beet into orderly windrows from which, 
if necessary, they could be loaded mechani- 
cally. The hybrid machine, not quite 
complete, is shown in Fig. 6. 

The other side of the work was experi- 
mental research into the components them- 
selves, to find out why some were better 
than others, and how perhaps still better 
ones could be arrived at. ith topping, 
for example, some broad conclusions were 
easy to reach. Ideally, the tops require to 
be cut off horizontally just below the 
lowest leaf scar on each beet. ing to 
ping the beets need to be held firmly, and 
simply because of this all the machines 
which topped them while still in the ground 
were better than those which lifted them 
first. But beets grow at different heights, 
so that no constant level cutting device, 
nor any regulated or affected by the con- 
tours of the ground, is good enough; the 
height of cut must be regulated from the 
crown of the individual beets themselves. 
Again, in light soil, the cutting knife tends 
to push the beets over and top them dia- 
gonally ; laboratory research showed which 
type and arrangement of knife led to least 
cutting resistance ; other experimental work 
showed how much additional support had 
to be provided by the regulating device— 
and so on. The hybrid prototype itself 





= 


was not, of course, intended to be anything 
like a solution of the problem; its object 
was to demonstrate what new problems 
would arise—or what modifications would 
be needed—in marrying together com- 
poneyts satisfactory in themselves but 
evolved independently. At the same time, 
when modifications were called for, the 
component research provided the basis 
for making them with the right essentials 
in mind. One illustration of the process 
must suffice. Perhaps as a result of the 
research put into it by its own inventor, 
the Catchpole topping mechanism proved 
to be just about as good as it could be at 
its essential job; but trials on the hybrid 
machine showed that its whole design was 
incompatible with picking up the tops neatly 
and in good condition afterwards. Those 
engaged in the work were not prepared 
either to lower the standard of topping or 
to abandon the idea of proper disposal of 
the tops ; and in the light of what had been 
discovered about the mechanics of topping 
on the one hand, and of picking up tops 
on the other, arrived with less difficulty 
than might have been expected at a tenta- 
tive solution. The resulting mechanism 
tops just as accurately as its parent and 
picks up its own tops meanwhile, thus elimi- 
nating one operation and quite a number of 
parts. 

.The same kind of thing has been done 
with the rest of the machine and a second 
prototype—no longer a hybrid—is now 
well under way. Its main promise lies in 
the fact that although it fulfils all the func- 
tions originally defined—and involves no 
lowering of performance standards—it will 
contain fewer parts than any of the machines 
from which it started. The prototype 
may, of course, not work out as is hoped, 
but we are concerned here not so much 
with the machine itself as with the methods 
that have led to it. This approach by way 
of preliminary trial and component research 
may seem long and complicated ; in fact, 
it is more rapid, and a good deal more cer- 
tain, than the older way. The staff of the 
National Institute of Agricultural Engineer- 
ing who were engaged on this particular 


job started with a good deal of background 
experience but, leaving this out of account, 
the work described has all been done in 
under three years. One advantage in their 
favour—in comparison with those who have 
to rely on commercial crops—is that they 
can extend the active field work season at 
both ends. Thus beet are transplanted, 
regardless of the fact that they will pro- 
duce no weight of root to speak of, because 
they will provide tops to work on two months 
before the normal harvest season starts. 
Again, beet are kept in the ground for experi- 
mental work long after the factory campaign 
ends. 

Agricultural engineering covers a very 
wide field, of which this lecture has only 
touched the fringes. Nothing has been said 
about barnyard machinery, with all its 
potential bearing on the use of electricity, 
about artificial drying, or about all the smaller 
scale problems of horticulture—to name 
only the most conspicuous omissions. And 
yet our discussion of the use of power in 
soil cultivation would suggest that the field 
ought to be widened still further ; that the 
engineer ought to extend his interests into 
the domain now reserved, by common usage, 
to the soil physicist and the biologist. 
It is to be hoped that this need for a broader 
outlook will be taken into account in the 
post-graduate training schemes for agri- 
cultural engineers now under consideration. 
It is to be hoped, too, that these schemes 
will attract some of the best young mechani- 
cal engineers that our universities and 
technical colleges turn out. If this lecture 
accomplishes anything at all in this direction 
it will have served a useful purpose; and 
in drawing attention to difficulties I have 
had it in mind that they may themselves 
prove an attraction to the right man. Here, 
indeed, is something worthy of an enginee's 
mettle: our oldest and greatest industry— 
the one on which our whole existence depends 
—in need of assistance, and all the forces 
of nature to be overcome. There may be 
fields in which the financial rewards will 
be greater; but, I can think of none which 
offers more promise of worth-while accom- 





plishment. 








Locomotive Boiler Pressure 


By W. A. TUPLIN, 


HE old conflict between theory and 
practice seemed to reappear in a recent 
discussion between an engine-driver and a 
young student of the locomotive and its 
work, but, as usual, the conflict disappears 


P’ | if the theory is sound and if the practice is 


correctly reported. The subject of discus- 
sion was a comparison between the perform- 
ance of a certain class of British freight 
engine and that of its “ modernised ” form. 
The original design is over thirty years old 
and several hundred examples of it are at 
work. It has won golden opinions from 
enginemen, for power, free steaming, reli- 
ability and apparent indifference to neglect. 
It was clear that the rebuilt form of a loco- 
motive of this class would be hard put to it 
to improve on such a reputation, nor has it, 
in fact, done so. 

The important changes included in the 
rebuilding are :— 

(1) Grate area increased by about 6 per 
cent. 


D.Sec., M.I. Mech. E. 


(2) Nominal tractive effort increased by 
about 13 per cent. 
(3) Superheater area increased by about 

40 per cent. 

(4) Boiler pressure raised from 180 Ib to 

225 lb per square inch. 

(5) Stephenson valve gear replaced by 

Walschaerts gear. 

On the face of it, such changes might be 
expected to improve performance, and no 
doubt there are many besides the young man 
mentioned who would express complete 
confidence on that score. Hevatthalen an 
experienced driver was emphatic that for 
heavy pulling the high-pressure engine, even 
when in the best of condition, is no better 
than the original one, and becomes inferior 
when an average amount of wear and tear 
has taken place. 

Of the changes recorded above, (1) may be 
expected to produce about the same propor- 
tional increase in power output, although a 





‘change of such low magnitude could easily 
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be masked by variation in boiler design 
details (apparently not yet fully understood) 
that produce, or fail to produce, a freely 
steaming boiler. The original boiler stands 
high in this respect. 

The cylinder efficiency is determined 
largely by the expansion ratio, and this, in 
turn, is determined by the ratio of the 
nominal tractive effort to the tractive effort 
required for a particular duty. Hence (2) 
may be expected to produce a higher cylinder 
efficiency, and therefore a somewhat higher 
power output for a given boiler performance. 

The advantage of superheating lies in the 
reduction of cylinder condensation when 
working at high expansion ratios. In hauling 
heavy freight trains on steep gradients that 
condition does not arise, but, on the contrary, 
it is probable that the low expansion ratios 
usually employed are associated with the 
superheated exhaust that was deliberately 
avoided in Churchward’s low-superheat prac- 
tice. It seems therefore that the increase in 
size of the superheater may be a disadvantage 
because it can lead to an unnecessarily great 
heat loss in the exhaust. 

In the ordinary way, the advantage of 
higher boiler pressure lies in its associated 
possibility of obtaining higher cylinder effi- 
ciency by using a higher expansion ratio. 
In this case, however, the increase in boiler 
pressure has been accompanied by a reduc- 
tion in cylinder volume, and the possible 
increase in expansion ratio is determined 
by (2). An increase in boiler pressure is in 
itself of little advantage except in so far as it 
may be necessary in order to obtain higher 
nominal] tractive effort. 

On the other hand, any leakage past 
valves, pistons, glands or pipe joints results 
in appreciably greater loss of power from 
steam at 226 lb per square inch than from 
less highly superheated steam at 180 1b per 
square inch, and this may suffice to explain 
the inferiority of the high-pressure engine 
when it is no longer in good mechanical con- 
dition. Furthermore, boiler maintenance 
costs tend to rise with increase in working 
pressure. 

VALVE GEAR 

Apart from its greater accessibility when 
applied to outside cylinders, the advantage 
of the Walschaerts valve gear over the 
Stephenson gear lies in the fact that it gives 
smaller variation in the steam admission 
point with variation in cut-off. The result 
is that, other things being equal, the 
Walschaerts gear permits of earlier cut-off 
before negative torque becomes objection- 
able. This advantage appears, however, 
only at cut-offs earlier than about 25 per 
cent, and has therefore no influence on the 
maximum performance of a heavily worked 
freight cngien. 


gear implies that admission of steam always 
occurs before the end of the exhaust stroke, 
regardless of cut-off. The only possible 


engine the pre-admission period may be 
useful in enabling cylinder pressure in the 
early part of the working stroke to approach 
more closely to steam chest pressure than 
would otherwise be the case. At low speeds 
admission of steam before the end of the 
exhaust stroke is a disadvantage, because, 
unopposed by inertia effects, it means nega- 
tive torque applied to the crank axle. The 
characteristic of the Stephenson gear in 
giving negative lead in full gear makes it 
preferable for starting and low-speed running. 


compared with the original one, might be 
expected to develop power greater by 6 per 


of a higher working pressure lead to greater 
power output from a boiler of unchanged 
major dimensions ? Only if the change pro- 
duces higher cylinder efficiency, which, in 
turn, means a higher expansion ratio, and 
therefore a higher nominal tractive effort. 
If, for example, a higher working pressure is 
adopted without reduction in cylinder dimen- 
sions, then an earlier cut-off may be used for 
any particular power output, and higher 
cylinder efficiency results. Conversely, for a 


The constancy of lead with the Walschaerts | given steam rate, a higher power output may 
be obtained. 


temperature, raising the boiler pressure pro- 
advantage of this is that in a fast-running | duces only a small gain in efficiency if the 
back pressure is low. For example, with an 
expansion ratio of 4 to 1, initial temperature 
650 deg. Fah., back pressure 20 Ib per square 
inch (absolute), a change in boiler pressure 
from 180 to 250 Ib per square inch increases 
cylinder efficiency only from 0-156 to 0-164, 
i.e., by 5 per cent. A theoretical gain of this 
order can easily be masked by other variations 


higher pressure, but even if it were actually 
achieved it would be a small advantage to 
set against the greater weight and cost of 


Summarising, the rebuilt engine, when| the high-pressure boiler. 


single-expansion locomotive is limited by 


grate area, by about 5 per cent because of 
higher cylinder efficiency associated with 
13 -per cent higher nominal tractive effort, 
and less by some amount not easily deter- 
minable because of higher superheat in the 
exhaust. Thus the rebuilt engine might show 
& maximum advantage of the order of 7 to 
10 per cent when in good condition. Such a 
difference can easily be masked by variations 
that are not ascertainable from the usually 
published dimensions of a locomotive, and is 
likely to be lost by the higher susceptibility 
of a high-pressure engine to the effects of 
wear. Consequently, an engine-driver’s 
denial of any effect of modernisation in 
appreciably improving the performance of 
the engine need not be ascribed to prejudice. 


HicH BorLeR PRESSURE 


It is natural to ask in what circumstances 
the adoption of a high working pressure is 
useful, and high-speed running at once 
suggests itself as a possible field, because 
conventional valve design leads to appre- 
ciable difference between steam chest pres- 
sure and maximum cylinder pressure when 
the port is open to steam for only about one- 
twentieth of a second during each stroke. 
The ratio between those pressures for a given 
high speed is determined by the ratio of area 
of port opening to cylinder volume and by 
the velocity of propagation of a pressure 
wave through the steam. For any particular 
steam temperature, however, that velocity 
falls as the pressure rises; to attain the 
highest velocity of propagation it is neces- 
sary to adopt the highest practicable tem- 
perature and the lowest practicable pressure. 
There is, however, less advantage to be 
gained by variation in this respect than is 
offered by increasing the ratio of effective 
valve port area to cylinder volume. An 
advantage of that kind is actually obtained 
even if the valve dimensions are not altered 
on rebuilding a locomotive, if the cylinder 
volume is reduced, as is usually done in 
order to keep down nominal tractive effort, 
despite the increase in boiler pressure. The 
same result can, however, be achieved with- 
out raising the pressure at all, by increasing 
the dimensions of the valve and retaining the 
original cylinder volume. 

In what circumstances can the adoption 


For any given expansion ratio and initial 


(e.g., in boiler efficiency) associated with the 


The highest useful expansion ratio in a 


4to1. On the assumption of dry saturated 
exhaust at an absolute pressure of 30 lb per 
square inch, which is high enough for draught 
production, it may be shown that boiler pres- 
sure need not exceed about 180 Ib per square 
inch, and that the steam temperature should 
be about 650 deg. Fah. Very much higher 
pressures and temperatures than these are 
advantageously used in large stationary 
steam plants, because they, unlike the loco- 
motive, can be built to make use of any 
desired expansion. ratio. 

The advantage of a higher working pressure 
in permitting the use of smaller cylinders for 
the same nominal tractive effort is confined 
to what may be gained from the saving in 
space. No appreciable lightening of moving 
parts is possible, because the piston-rod, 
connecting-rod and their attachments have 
maximum loads proportional to the nominal 
tractive effort and running loads determined 
by the duty the engine has to perform. Only 
in the piston itself is any weight reduction 
possible. 


SLIPPING 


An objection to increase in nominal trac- 
tive effort without increase in adhesion 
weight is the greater tendency to slipping 
on starting. This characteristic is noticeable 
in several modern British locomotive designs. 
It can be countered by careful handling on 
the part of the driver, provided that the 


regulator is responsive to such handling. In 
certain classes of locomotive, much addicted 
in recent times to violent slipping, the regu- 
lator can be opened only by a sharp jerk on 
the handle, and commonly leaks so badly 
when “shut’’ that the cylinder cocks have 
to be kept open when the engine is required 
to remain at rest. 
slip is easily started when the regulator is 
opened, and cannot be quickly stopped. 
What is required to avoid severe slipping in 
engines with low adhesion factors is a regu- 
lator that is easily adjustable at small open- 
ings. Some confirmation of the soundness of 
this suggestion is found in the freedom from 
undue slipping of the G.W.R. “ King ” class, 
which has a low adhesion factor, but has also 
the easily worked G.W.R. regulator with 
small pilot valve. 


In these circumstances, a 


SELECTION OF WORKING PRESSURE 
Granted satisfactory valve design, high 


cylinder efficiency demands high nominal 
tractive effort and it matters little whether 
that is achieved by large cylinders and 
moderate pressure or by moderately sized 
cylinders and high pressure. As high pres- 
sures are preferably avoided and large 
cylinders demand no serious increase in 
reciprocating weights, the rational procedure 
in design would seem to be to use the largest 
practicable cylinders and to fix the working 
pressure so that the full boiler output can be 
used at the average running speed 
cut-off of about 15 per cent. 
usually mean a higher ratio of port opening 
to cylinder volume than is common at 
present. 


with a 
This will 


Not only does this make possible a reason- 


ably high cylinder efficieney (by present-day 
standards), but it leaves the driver with 
the ability, by adopting a later cut-off, to 
extract from the engine an approximation to 
its maximum power output even if deteriora- 
tion of boiler conditions makes it impossible 
to maintain the full working pressure. It is 
@ common criticism of engines with working 
pressures higher than about 200 Ib per square 
inch that they cannot do their work if the 








cent because of the 6 per cent advantage in 





temperature range in the cylinders to about 


pressure drops much below the maximum 
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figure, and that is more likely to occur from 
high pressures than from low. 

There are few British locomotives in which 
the cylinders are of the largest possible 
volume, and so it seems that, on whatever 
basis the working pressure was determined, 
it was not on the one mentioned above. At 
present the most-used working pressure above 
200 Ib per square inch is 225, a figure derived 
from G.W.R. practice dating from about 
1904, when it was adopted in the first instance 
to provide a close comparison with the 
French compound ‘“‘Atlantics”’ pressed to 
227 lb per square inch. Whether that pres- 








cylinder diameter necessary to obtain the 
higher tractive efforts of the “A3” and 
“A4” classes without raising boiler pres- 
sure is impracticable, and so the increases in 
boiler pressure may be justifiable. 

Tn class ‘“‘ A 1,”’ however, the inside valve 
is above the cylinder, and so the same 
restriction does not apply. It is interesting 
to note that the same nominal tractive effort 
could have been obtained with a boiler pres- 
sure of 190 Ib per square inch in conjunction 
with 22in diameter cylinders (not unknown 
in this country) and 134in diameter valves. 





If this valve diameter were thought to lie too 


Dimensions of L.N.E.R. *‘Pacifics.” 














Diameter of | Diameter of Piston area | Working Nominal 
Class. cylinder. valve. Valve diameter pressure. tractive effort. 
Inches. Inches. Ib. per sq. inch. Ib. 

“A 10” 20 8 50 180 29,835 
wee ed 19 8 45 220 32,909 
-— 18} 9 38 250 35,455 
“Al” 19 10 36 250 37,397 
_ 22 13} 36 190 38,000 




















sure had been rationally determined or not, 
it is hardly likely that it is the optimum 
figure for each of the designs to which it has 
since been applied. More probably it has 
been used in this country because it happened 
to be a feature of the advanced practice on 
the G.W.R. and the need for standardising 
boilers has perpetuated it. It is therefore 
hardly surprising to find that in some classes 
at least, it is higher than can be justified on 
technical grounds. There seems little reason 
to doubt that with appropriately enlarged 
cylinders and valves, most British “‘ high- 
pressure ’’ engines would give equally good 
results with lower working pressures. 

Where a high-pressure engine appears 
superior to its low-pressure predecessor, it 
will usually be found that the design of its 
valves and cylinders includes improvements 
that are in themselves sufficient to explain 
the advance in performance. For example, 
the table above gives some dimensions ot 
L.N.E.R. “ Pacific ” designs, all identical in 
driving wheel diameter, piston stroke and lap 
of valve, and all with boilers of the same 
general dimensions. The ratio (piston area/ 
valve diameter) is proportional to the ratio 
(cylinder volume/area of port opening) in 
this comparison. 

Class ““A3” has proved more powerful 
than Class “ A 10 ” in heavy express passen- 
ger train haulage, and this is sufficiently 
explained by the gain in nominal tractive 
effort and the reduction in ratio of piston area 
to valve diameter. Comparative tests showed 
the coal consumption per drawbar horse- 
power-hour to be slightly greater for the 
““A3” than for the “A10.” This result 
may perhaps be associated with excessive 
superheat when working heavily, the ‘‘ A 3” 
superheater having 40 per cent greater area 
than that of the “A110.” It would seem to 
show that the higher power output of the 
*“« A 3 ” is not due to higher thermal efficiency. 
It is probably the result of reduced throttling 
at the valves. 

Class “‘ A 4’ has shown a distinct advance 
on class “‘A3”’ in ability to handle heavy 
trains at high speed. Here, again, a 10 per 
cent increase in nominal tractive effort and 
a 15 per cent reduction in ratio of piston 
area to valve diameter may well account for 
the difference. 

In these three designs the valve for the 
inside cylinder is alongside the cylinder, and 
it has been said that the 8in diameter valve 
of the “A10” is about as large as can be 
accommodated with a centrally placed 20in 
cylinder. If that is so, the increase in 


far outside British experience, it could be 
reduced to, say, 1l4in if the maximum valve 
travel were at the same time increased from 
the present 6-7in to 7-75in, in order to main- 
tain the ratio of cylinder volume to area of 
port opening. 

It is a little surprising to realise that a 
reduction in working pressure from 250 lb 
to 190lb per square inch could actually 
increase the power/weight ratio of the loco- 
motive, because the weight of the boiler 








could be reduced by some 7 tons (judging 
by the comparison . between class ‘ A 10” 
and class ‘‘ A 4”’), whereas the weight of the 
cylinders and pistons need not increase by 
more than about half a ton. 


SUMMARY 

(1) Cylinder efficiency is largely deter- 
mined by expansion ratio, and rises only 
very slowly with increase in boiler pressure. 

(2) High expansion ratio demands high 
ratio of nominal tractive effort to working 
tractive effort. 

(3) High boiler pressure is markedly 
advantageous only in so far as it may be 
necessary to secure high nominal tractive 
effort. 

(4) Boiler pressure should be the lowest 
that will produce the required power output 
in the largest cylinders that can be provided. 

(5) Because the boiler is much heavier than 
the cylinders, the highest power/weight ratio 
is attained by using the lowest practicable 
boiler pressure. 

(6) Utilisation of full boiler output at 
high speeds demands a high ratio of steam 
port opening to cylinder volume, irrespective 
of boiler pressure. 

(7) High steam temperature, rather than 
high pressure, is advantageous for high-speed 
work. 

(8) To defeat any tendency to excessive 
slipping (a) the regulator should be capable of 
quick and accurate adjustment at small 





openings, and (6) reliable sanding gear 
should be provided. 








OME preliminary details of an interesting new 

tailless jet-engined aircraft, the ‘‘ AW 52,” 
built by Sir W. G. Armstrong Whitworth, 
Ltd., at its works at Baginton aerodrome near 
Coventry, have recently been released. The 
aircraft, which is illustrated in the accompany- 
ing engravings, although weighing about 


“AWS52"" 


33,000 Ib and having a span of 90ft, is primarily 
a medium-sized research machine, built to 
investigate economically the behaviour of such 
aircraft in flight, and to obtain data on laminar 
flow wing design, boundary layer suction and 
other aerodynamic and control aspects. As is 
noted later in this article, the construction of 
this machine is the second step in a series 





beginning with the ‘‘ AW 52G ”’ tailless glider ; 


AW 52” Jet-Engined Tailless Aircraft 





the next step may be the building of a larger 
machine of 160ft to 180ft span and 180,000 Ib 
to 200,000 lb weight, which will be of the true 
flying wing type, inasmuch as passenger accom- 
modation and engines would be completely 
enclosed within the depth of the wing. This 
final form would give ideal conditions for 





TAILLESS AIRCRAFT 


reduction of drag, thereby increasing the overall 
efficiency of the whole aircraft. 

Two “AW 52” jet machines have been 
ordered by the Ministry of Supply in pursuit of 
this research. Recently, at Baginton, we were 
afforded the opportunity of seeing the first 
machine, which is now ready for flight, and also 
the second machine, which is under construction. 





The aircraft is propelled by two Rolls-Royce 
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‘** Nene ”’ jet units, each rated at 5000 lb static 
thrust. Accommodation is provided for a pilot 
and observer only, as the-aircraft is not intended 
for commercial use, but a roomy compartment 
between the engines gives space for extensive 


the profile drag had been reduced to one-half 
the usual value, and that the wing maintained 
laminar flow up to 60 per cent of the chord. 
Since with the conventional design of aircraft 
the bulk of the parasite drag is in the body, 


to 200,000 lb. The engines would be com- 
pletely buried in the wings, thus eliminating the 
engine nacelles,,and the use of jet engines would 
dispose of the airscrew slip drag over the wing. 
The total structure weight of such an aircraft 
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instrumentation and for the 
automatic observation gear. 


installation of 
Tricycle landing 
gear, designed and manufactured by Dowty 
Equipment, Ltd., is fitted, with twin wheels 


FRONT VIEW, SHOWING AIR INTAKES 


tail unit, engine nacelles, plus the interference 
drag, the firm concluded that if these drags could 
be eliminated and the remaining profile drag 
of the wing halved by laminar flow construction 
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and tyres, and a steerable nose wheel. It is, of 
course, retractable and fully enclosed in flight. 
The undercarriage has a long vertical travel, 
designed to permit the aircraft in emergency to 
be flown straight on to the ground without 
flattening out, thus enabling blind landings to 
be made. The pilot’s compartment in the nose 
is pressurised and provided with an ejectable 
seat. The leading edges of the wings are pro- 
vided with thermal de-icing equipment, with 
heat taken from the engine jet pipes. 
Estimated performance figures are, of course, 
not yet available. The wing loading for take-off 
is the moderate figure of 25-11b per square foot, 
which is only some 75 per cent of the typical 
loading on orthodox aircraft. This is a penalty 
which tailless aircraft must suffer, but they 
have other compensating advantages. The 
maximum sweep-back of the wings is 35 deg. 


DESIGN CONSIDERATIONS 


During the past eight or nine years consider- 
able interest has been shown in the design of 
laminar flow wings, with the object of reducing 
drag. In 1942, Sir W. G. Armstrong Whit- 
worth, Ltd., was invited by the Directorate of 
Scientific Research of the Ministry of Supply to 
design a full-scale section of a wing suitable for 
laminar flow drag tests in the wind tunnel of 
the National Physical Laboratory. The speci- 
men was roughly 6ft chord by 8ft span, and the 
constructional problem was to design and make 
this wing structure in sheet metal so that the 
surface variations from a smooth curve were 
only a few thousandths of an inch, and so that 
the structure weight was no more than that of 
an orthodox wing. This first attempt was 
satisfactory. The N.P.L. report showed that 
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ING SECTION 


the ideal conditions would be achieved, since 
the total parasite drag would be reduced to 
about one-third the usual value. 

In the case of the flying wing, everything 
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would have to be stowed inside and the height 
of the passengers then determines the wing 
thickness and subsequently the size of the air- 
craft. It is estimated that the minimum 
economical size would weigh from 180,000 Ib 





would be lower than that of the conventional 
design owing to the absence of the body and 
tail unit, and because a greater proportion of 
the load to be carried is distributed along the 
wings. This arrangement would have the addi- 
tional advantage of confining the fore-and-aft 
centre of gravity position to much narrower 
limits than usual, an essential to longitudinal 
stability, which is usually difficult to 
obtain in tailless aircraft of short overall 
length. 

Having produced a satisfactory form of 
laminar flow wing construction, and convinced 
that the tailless aeroplane was the next step, 
the firm then made the “ AW 52G”’ tailless 
glider, having an all-up weight of 6000 lb and a 
span of 53ft. This glider was tested and flown 
for more than 200 hours. It was shown at the 
Society of British Aircraft Constructors’ display 
at Radlett last September and elsewhere. Most 
of the problems of stability and control were 
tested in flight, and confirmed all the previous 
calculations and wind tunnel experiments. 
These results agreed so well that with the one 
exception of lowering the gearing on the 
elevator-cum-ailerons none of the controls had 
to be modified. 

The firm was then requested by the Direc- 
torate of Scientific Research of the Ministry of 








Supply to design and make a larger all-metal, 
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METHOD OF OBTAINING BOUNDARY LAYER SUCTION 


tailless aircraft powered with twin Rolls- 
Royce “Nene” jet engines, resulting in the 
construction of the above-described machine. 
It is interesting to note that the powered air- 
craft is geometrically similar to the glider, and 
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in fact is sealed up approximately in the ratio 
of 5: 3. 


WinG CoNSTRUCTION 


One of the drawings reproduced herewith 
shows a typical example of the form of the 
wing construction, which comprises a fairly 
thick outer skin, suitably stiffened by corru- 
gated spanwise stringers. The method of 
assembly is interesting, as the wing ribs are in 
halves, thus permitting the upper and lower 
surfaces of the wing to be manufactured 
separately. The smoothness of the finished 
wing is of great importance for laminar flow 
and the accuracy of the jig assembly is such 
that the variations of the wing surface are 
within one to two-thousandths of an inch from 
the ideal in any 2in length inspected. 

To achieve such a degree of accuracy excep- 
tionally careful jigging has to be maintained, 
The jig frames themselves are built from the 
same type of metal as used for the wing, with 
laminated plastic form profiles at frequent 
intervals along the length of the wing. The 
form profiles are finished by hand scraping to 
the required aerofoil shape. The reason for 
making the upper and lower wing sections in 
halves will now be apparent, for the principle 
is to build from the outside surface of the wing 
inwards. The outer skin, of 16-gauge material, 
is rolled to profile and placed against the jig 
formers. On to the skin are then placed strips 
accurately rolled, to serve as corrugated 
stringers. Finally, the whole is clamped down, 
bearing against the strips, between corruga- 
tions, before riveting the skin to the stringers 
and to the wing rib halves. Later the exposed 
heads of the rivets are machined off flush. 


BounDARY LAYER SUCTION 


The outer wings are swept back 35 deg., 
measured at the leading edge, and the thickness 
to chord ratio is 18 per cent. Due to this sweep- 
back there is a tendency for outflow towards 
the tips, which is very pronounced at slow 
speed, inducing a premature tip stall. A leading 
edge slot would counteract this, but as the 
firm had started with an ideal low drag wing 
and such a slot would have ruined the laminar 
flow, it was decided to find some other solution. 
For this purpose a boundary layer suction 
control slot is incorporated in the upper surface 
of the outer wing at about 0:5 of the chord. 
Suction is provided by the venturi action of 
suitable power-operated flaps fitted in the 
engine intakes. This suction comes into 
operation automatically when either the engines 
are throttled or when the pilot’s control column 
is pulled right back. This moderate boundary 
layer suction is only provided for use when the 
aircraft is approaching the stall; it is not used 
to improve the performance. A sketch illus- 
trating the principle is reproduced. 


ConTROL SURFACES 


Longitudinal and lateral control are achieved 
by one control surface, referred to as the 
“controller,” on each wing, serving the func- 
tions of the normal elevator and aileron. This 
surface is partly balanced by a _ shrouded 
forward surface sealed at both nose and hinge, 
the balance chambers being suitably vented to 
ensure good stick-free stability for the aircraft. 
Further balance is provided by a geared spring 
tab. This “controller” is carried behind a 
Dowty hydraulically operated surface known 
as the “corrector,” the main function of which 
is to provide a powerful trimming device 
without impairing the lightness of the manually 
operated small chord “ controller.” 

A slotted flap of 27 per cent chord is fitted at 
the aft end of the centre section, which increases 
the maximum lift of the aircraft, The maxi- 
mun coefficient of lift of the wing is less than on 
the conventional aircraft, as already men- 
tioned, owing to the absence of the tail; this 
is due chiefly to the “ controller ’’ being nearer 
to the centre of gravity and the down load on 
this surface required to correct the pitching 
moment at slow speeds is consequently larger. 
It has, however, been possible to achieve a 
maximum lift coefficient of 1-6 with the flap 
down. This problem is still being investigated 
but so far it represents one of the disadvantages 


of tailless aircraft. Fins and rudders are fitted 
at the wing tips, the size being determined by 
reasons of stability and adequate control for 
single-engined flight. The rudders are differ- 
entially geared so that the excess drag of the out- 
turned rudder, which moves further, is addi- 
tional to the yawing moment produced by the 
rudder side face. 

A large proportion of the drag of a con- 
ventional aircraft is due to the presence of the 
body and tail unit, plus the interference drag 
between the body and wing. A great amount of 
research work is being done by scientists 
to give wings with very low drag character- 
istics by means of boundary layer control. 
The advent of jet engines provides a convenient 
means of controlling the boundary layer, and 
eventually, in the opinion of the firm, jet 
engines will be used to remove the whole of it, 
thereby increasing the overall efficiency of the 
complete aircraft. An all-wing aircraft with 
its reduced drag and structure weight therefore 
indicates the direction of future development, 
and when the investigations of controlling the 
boundary layer with suitable engines are com- 
pleted the firm believes it will have made good 
progress towards high-speed economical air 
transport. One objection to the large all-wing 
aircraft is the absence of view for the passengers. 
It is therefore likely that large flying wings will 
be used either for long-range night services and 
be provided with sleeping bunks, or alternatively 
for mail carriers and express freighters. 








The Future of Pulverised-Coal 
Firing in Great Britain* 
By C. H. SPARKS, M.A., A.M. Inst. C.E., M.1.E.E.+ 


PULVERISED fuel-fired boilers may be built 
of any size from 10,000lb to 1,000,000 lb 
evaporation. However, as we are considering 
their use in our power stations, it is exceptional 
that units of much less than 150,0001b per 
hour need be dealt with, and so far as has been 
foreseen at this date the largest units do not as 
yet much exceed 500,000Ilb per hour 
evaporation. 

Growth in Size of Boiler Units and Estimated Consumption 


of Pulverised Fuel in Gentral Power Stations in Great 
Britain Over the Period 1930 to 1950 








Approx. Pulverised 

coal con- fuelasa | Average Largest 

Year. |jsumption in | percentage capacity of} units in 
pulverised of total boilers. service, 

form. fuel. 

Tons. Lb/hr. Lb/hr. 
1930 900,000 12 120,000 180,000 
1935 1,800,000 16 175,000 250,000 
1940} 2,700,000 16 200,000 256,000 
1945} 4,400,000 20 225,000 364,000 
1950 | 10,000,000 35 300,000 540,000 

















The table presents some figures showing the 
slow adoption and subsequent rapid growth of 
this method of firing, and from these figures it 
may be seen that the steady increase in the size 
of boilers has been an important factor. How- 
ever, the real reason for this sudden upward 
trend is that the pulverised coal-fired boiler 
unit has a proved reliability at least as satis- 
factory as that of the best stoker; but, in 
addition, it has shown that a well-designed 
boiler may be kept commercially clean by the 
use of soot blowers only between annual over- 
hauls. 

Among the many advantages which may be 
compiled in favour of pulverised coal firing in 
dry ash bottom furnaces, there is no doubt that 
the fortuitous freedom from the formation of 
bonded deposits on the boiler superheater and 
economiser pressure parts has been one of the 
most important. 

The above statement sounds somewhat all- 
embracing, and perhaps it would be wiser to 
say that it represents the general experience 
gained in operating pulverised fuel-fired boilers 
in Great Britain at moderate ratings. How- 
* Joint meeting of the Institution of Electrical Engi- 


neers and the Institution of Mechanical Engineers, 
Thursday, December 19th, 1946. Extracts. 








+ Babcock and Wilcox, Ltd. 





ever, air heaters are not immune, and high 
sulphur coals can produce conditions of fouling 
with quite high flue gas temperatures, On the 
Continent poor-quality fuels fired in suspension 
have in fact produced a form of bonded deposit 
in both superheaters and economisers, which 
has been found difficult to remove. 

In result a smaller margin of standby plant 
is generally acceptable, and a number of new 
installations are being designed as units with 
only a single boiler delivering steam to a 
30,000-kW or 50,000-kW turbo-generator. 


Raw Coa 


Whatever the source of supply or the means 
of storage, the upper limit of size of the raw 
coal is unimportant, provided suitable crushers 
are introduced in the coal-handling and trans- 
portation system, but all foreign materia! 
(timbér, straw, rope, rags, rock, &c.), and as 
much metal as possible should be removed 
before delivery to the boiler-house bunkers. 
With regard to the lower limit of size, diffi- 
culties: may and in fact do arise, and, where 
fine, dry dust is bunkered, special coal-handling 
equipment is required and mill feeders have to 
be designed to prevent uncontrolled flooding. 
Dry dust cannot be dumped in the coal pile 
without creating a dust nuisance and serious 
losses in transport and handling. When similar 
fine dust is delivered wet, it may hold an 
excessive amount of moisture, depending on the 
binding properties of the ash and dirt. Such 
raw fuel is extremely difficult to handle, and 
even small quantities supplied, mixed with a 
normal coal, will cause difficulties in every 
section of the plant and may occasion a shut- 
down. 

All fuel supplied to power plants should be in 
such a condition that it will feed itself by 
gravity down the chute, but unfortunately this 
rule has been and is likely to continue to be 
transgressed. Specially designed bunkers and 
chutes with extractors and vibrators are not 
always adequate to meet this difficulty, which 
affects both stoker-fired and pulverised coal- 
fired boilers alike. The question arises whether 
the by-products of some of the colliery cleaning 
processes, as well as the slurries obtained from 
the washeries, may eventually be diverted to 
processes or uses other than the firing of power 
station boilers. 

It may well be argued that the sources of our 
coal supplies to-day are mainly identical with 
those from which fuel was delivered before 
1939. This is quite true, but at the present 
time, owing to shortages, power stations have 
little or no choice of the coals which are 
delivered, many of which are of lower heating 
value and considerably higher ash content than 
the design conditions provided for. 


Minune oF CoaL 


Irrespective of the type of mill employed, the 
product should be fine enough for burning in the 
associated furnace without undue carbon loss 
at the maximum rate of operation. Time is an 
important factor in the satisfactory com- 
bustion of fuel burned in suspension ; thus we 
find that the quick-burning high-volatile coal 
can be injected into the furnace at higher speed 
and in larger particles than the slow-burning 
low-volatile coal, this size factor being con- 
veniently indicated by the amount of the 
pulverised product that passes the 200 mesh. 
The general order of fineness for acceptable 
standards of combustion efficiency is that 
65 per cent of the product should pass the 200 
mesh for the highest-volatile coals to as much 
as 85 per cent for anthracites. Coarse material 
contributes largely to combustion losses, and 
it is most unlikely that particles of coal too 
large to pass the 50 mesh will be completely 
consumed. 

The art of milling is as old as civilisation, and 
since early man discovered how to break down 
his grain between two stones no basic changes 
have been introduced and the process continues 
to achieve its end by impact, crushing and 
attrition. Though effective, it still remains 
most inefficient; in fact, the useful work 
obtainable, judged by the standard of new 
surface produced, is only of the order of 3 to 5 
per cent for the best designs. 

The principal factors affecting pulveriser 
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performance are coal “ grindability”’ and 
moisture content, the former exerting the 
greatest influence for.reasons that are seif- 
explanatory, the latter because a time factor 
as well as thermal considerations are involved 
in moisture removal. Present methods of 
testing have shed light on the question of 
grindability, and investigations continue in 
order to determine a satisfactory basis for its 
computation. It need only be remarked that 
if a mill is designed for a given output and fine- 
ness at normal grindability, its capacity will be 
easily maintained over the life of the grinding 
elements, and with most designs increased 
output will be available if the coal proves to be 
of a higher index. On the other hand, the 
reverse is the case with the lower index, so that 
if capacity is maintained some falling-off in 
fineness is experienced. 


FLUE Dust anp Fiy AsH 


As already mentioned, 65 to 85 per cent of the 
total ash in the fuel leaves the dry ash bottom 
furnace and passes with the flue gas through 
the boiler, whilst a smaller quantity—say, 
40 to 60 per cent—is discharged in a similar 
manner from the slag tap furnace, dependent 
on load and fusion temperature. In both cases, 
therefore, extraordinary measures have to be 
adopted for the dual purpose of protecting the 
induced draught fans from erosion and pre- 
venting complaints from the surrounding 
neighbourhood. 

Both mechanical and electrostatic means of 
dust elimination are employed. The latter is 
known to operate at high efficiencies of the order 
of 96 per cent when tested under laboratory 
conditions, although nothing more than an 
approximation can be made during service. 
This equipment usually occupies a great deal 
of space, but generally fulfils all requirements ; 
however, the effectiveness of the apparatus 
depends not only on the system selected, but 
also on the continual maintenance of dust at a 
satisfactorily low level in the collecting hoppers. 
This involves unremitting attention, as the ash 
content of the fuel is increased, with simul- 
taneous fall in calorific value, for whereas 
attention may be required once per shift with 
coal containing 10 per cent ash, either larger 
hoppers or more frequent emptying becomes 
essential. It seems that if large quantities of 
high-ash coals are to be burned in our power 
stations, the emptying will have to be achieved 
by automatic means. 

Having caught the dust, the next problem 
in all cases is how to dispose of it, This is 
being widely debated at the present time and 
cannot be dealt with here ; suffice it to say that 
ash disposal is costly——the poorer the coal the 
greater the expense—and at this date very little 
dust from pulverised fuel-fired boilers has been 
used in industry. The disposal of upwards of 
500,000 tons from the limited number of power 
stations at present burning pulverised coal is 
one of the first reasons why everyone is anxious 
to know what means of firing high-ash coals 
can be employed. Some of these coals have 
over 25 per cent of ash, often with unfavourable 
fusing and fluxing characteristics, and all of 
this ash should be delivered in a form which 
can be utilised or disposed of in a similar way 
to that produced by stokers. The present pro- 
gramme for power station extensions fore- 
shadows that more than a million tons of this 
troublesome residue will shortly have to be 
disposed of annually, 

It will be evident that all the good work will 
be in vain unless the residues can be kept con- 
tinually in a condition which prevents them 
from drying out and being blown about. Prob- 
ably for this reason alone the best results are 
to be obtained with low ash content in the fuel, 
but pulverised fuel firing is faced with a testing 
time in view of its selection as the means of 
burning all fuel which cannot be disposed of by 
other methods. 

Special features of new designs to achieve 
these ends will doubtless include extra high 
temperature air heaters for drying the wet coals, 
which may contain as much as 20 per cent 
moisture, extra large or additional pulverisers to 
compete with conditions of moisture, grind- 
ability and low calorific value, larger furnaces 














for a given output with low-fusion ash, and 
larger ash and dust catcher hoppers to avoid 
strain on the operating personnel. 

No definite opinion can be advanced respect- 
ing the effect of increased ash on the rate of 
burning of pulverised coal. It may, however, 
be stated with some certainty that no improve- 
ment may be expected in this direction, 

Ash is the enemy of pulverised coal, both 
inside and outside the furnace ; it is therefore 
with misgiving that those who have been 
longest associated with this devélopment face 
the threat of coals of still poorer quality. 


THE CYCLONE FURNACE 


Many attempts have been made to burn 
pulverised coal in a confined space, but each in 
turn has been doomed to failure on aceount of 
the ash disposal or the high carbon losses. 

The plant now described has been evolved as 
the result of patient work by the Babcock and 
Wilcox Company, New York, whose research 
and engineering departments have been con- 
ducting experiments for more than fifteen 
years in the firing of crushed as opposed to 
pulverised coal. It aims to reduce the whole of 
the ash to the fluid state, so that it may he 
tapped and quenched to the solid state for 
disposal, thereby obviating the necessity for 
cleaning the boiler surfaces externally or pro- 
viding means of protection for induced draught 
fans and, of course, incidentally eliminating all 
fly ash and carbon losses. 

The early work with vertically disposed 
cyclones with both upward and downward flow 
of gases paved the way for the later experi- 
mental work on a 5ft diameter cyclone, which 
was fully tested at the Barberton works. 

Results were so encouraging when highly 
volatile low ash fusion coal was burned that a 
special boiler has lately been designed, built 
and run since 1944 at the Calumet station of 
the Commonwealth Edison Company. This 
boiler is fired by an 8ft diameter, 8ft long 
cyclone, and is only 9ft wide between walls for 
a normal evaporation of 150,000 1b per hour 
(occasionally 180,0001b per hour). There is 
nothing of special importance in the design of 
the boiler itself which requires comment, except 
that the casings are built gas-tight throughout 
to enable the boiler to operate under pressure, 
although an induced draught fan has been pro- 
vided and is normally employed. The only 
special feature of the superheater is the very 
close spacing of the elements in the rear bank, 
indicating the confidence of the designers in the 
degree of cleanliness expected in this part of the 
unit. 

The arrangement of the furnace and the 
cyclone is quite novel in every respect. The 
method of operation is as follows :—The rate 
of raw coal feed is automatically controlled to a 
special crusher or conditioner, which breaks 
down the coal aided by heated primary air to 
pass a 4-mesh screen (about 0-2in). This 
stream is delivered tangentially into the scroll 
of the coal inlet, the finer particles, which 
should be a low percentage, enabling ignition to 
be obtained and maintained, and the larger 
pieces being immediately thrown out centri- 
fugally to the periphery. 

In service the first four secondary air dampers 
are adjusted to admit air at 30in water gauge, 
again tangentially, so that the whole of the 
fuel particles are delivered on to a molten film 
of ash, where they burn out rapidly owing to 
the scrubbing action of the whirling air stream. 
The molten ash film is continuously maintained 
on the water-cooled stud tube construction of 
the cyclone and is evenly distributed by the 
action of the air. The gases generated leave 
through a throat situated in the vortex, whilst 
the fluid slag runs forward down the slight 
inclination of the cyclone to the tap hole and 
discharges into the secondary furnace, This 
complicated pressure part is connected into the 
boiler circuit by downcomers and risers arranged 
for natural circulation as part of the boiler 
circuit. 

On leaving the cyclone proper the gases carry- 
ing a small amount of the total ash in a sticky 
condition enter the secondary furnace, which 
consists of a small slag tap furnace floor, over 
which a water-cooled reverberatory arch is 











arranged, and thence through a group of 
refractory-covered stud tubes which maintain 
the temperature of the tapping chamber and 
on to the closely-spaced platen tubes which 
act as a final scrubber before the gas reaches the 
cooler section of the furnace. Temperatures are 
high enough both at the refractory-covered and 
platen tubes to flux all ash which adheres, and 
this drops back into the main pool, which may 
be tapped at intervals, 

A very low quantity of excess air, averaging 
only 12 per cent, can be carried continuously 
at the boiler outlet with a minimum of carbon 
unburned. Results show that more than 80 per 
cent of ash is weighed from the ashpit, and that 
approximately another 10 per cent is accounted 
for by reduction and chemical reaction or 
sublimation from the slag. As matters stand, 
it may be assumed that, if soot blowing is taken 
into consideration, something less than 10 per 
cent of the total ash is escaping to the atmo- 
sphere. In Great Britain this emission would 
necessitate the use of grit arrestors, which 
might reduce the dust discharge to a consider- 
ably lower figure than has yet been attained on 
any pulverised coal-fired unit. 

Operation has been free from trouble: 
occasional lancing of slag whiskers or coke in the 
cyclone, and soot blowing of the closely-pitched 
superheater elements, is all that is required. 

Boiler units arranged with a series of cyclones 
discharging to the main furnace chamber are 
already foreseen and may be in operation before 
many years have elapsed. 

Here is a striking advance which certainly 
makes us wonder whether slag tap furnaces 
will persist for long as the preferred method of 
burning low ash fusion high-volatile coals at 
high rates. What may happen when lower 
volatile or higher ash fusion coals are tried out 
still remains to be seen. 


THE Gas TURBINE 


The author naturally intrudes somewhat 
diffidently into this field of activity, especially 
with ideas as to methods of combustion, at a 
time when oil fuel is being publicly debated as a 
suitable means of raising steam on pulverised 
fuel-fired boilers. 

It may be, however, that coal prices may be 
stabilised at a level sufficient to warrant the 
consideration of this fuel in place of oil for 
locomotive, marine or stationary gas turbines, 
and if such conditions do arise it will be neces- 
sary to accept the possibilities of pulverised 
coal, ground to a very high degree of fineness. 

The first approach to the problem would 
certainly be the selection of an almost ash-free 
coal; the second, the inclusion of some dust 
separation means; the third, a rotor material 
which could withstand abrasion of the dust, but 
not necessarily in that order. 

If it were possible to dispose of the heat in the 
steam from the water-cooled envelope in an 
efficient manner, the author would certainly 
select a cyclone furnace for this job and quench 
the particles in suspension at the exit by means 
of the large weight of relatively cold excess air 
in circulation from the compressors. 


CoNCLUSION 


The author foresees that the pulverised coal- 
fired boiler will suffer in availability as fuel 
conditions deteriorate. Nevertheless, it seems 
probable that this method of firing must con- 
tinue to maintain its place of importance, 
particularly for the disposal of all coals too fine 
for burning in a crushed, as opposed to a 
pulverised, state, Because the methods of 
crushed coal firing so far developed are not so 
sensitive to ash quality and quantity, and 
because a high percentage of all these residues 
are discharged direct to the ashpit, it seems 
that pulverised coal may be gradually displaced 
where fuel suitable for cyclone or spreader firing 
is available. The author considers that over- 
feed-fired furnaces can already meet power 
station requirements for moderate capacities 
between the limits of 75 and 150 tons evapora- 
tion per hour, and that experience may lead to 
even larger output from boilers so equipped, 
whilst cyclone furnace-fired boiler units may 
overlap and eventually take care of any larger 
capacities which may be required. 
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AN ENGINEERING ADVISORY COUNCIL 


Last week Mr. Wilmot announced in the 
House of Commons that an Engineering 
Advisory Council was to be set up “to pro- 
vide for me in the discharge of my responsi- 
bilities for the engineering industry a means 
of consultation with employers and workers 
in the industry on matters of general concern 
in the engineering field.”” The proposition 
that a body of this kind should be created 
dates back at least as far as last February. 
For in that month the suggestion was set out 
in a Memorandum issued by the National 
Engineering Joint Trades Movement on 
** Post-War Reconstruction in the Engineer- 
ing Industry.” The composition of the 
Council, Mr. Wilmot announced, will include 
equal numbers of employer and trade union 
members and is just that proposed by the 
Movement with the exception that in place of 
an independent chairman the Minister himself 
will preside. Similar advisory bodies, such 


as the National Joint Advisory Council and 





the National Production Council already 
exist to provide the Government with the 
means of consulting industry as a whole. 
Certain individual sections of the engineering 
industry are also catered for by such bodies. 
The new Council will take its place among 
these advisory bodies and will be capable of 
speaking for mechanical, electrical and radio 
engineering, but not shipbuilding, or the iron 
and steel industry. 

The objects of the ‘‘ Board ’’ envisaged by 
the National Engineering Joint Trades Move- 
ment last February were “to define the tasks 
and targets of the various sections of the 
industry so that manpower and capacity can 
be adjusted to requirements in an orderly 
manner ; to raise efficiency in industry ; and 
to minimise the misuse of trained labour and 
capacity, preventing local pools of unemploy- 
ment and the re-creation of depressed areas.” 
It was even suggested by the Movement that 
the Government should “ play a very positive 
réle in directing and guiding the activities of 
individual firms and groups of firms.” 
Socialists have recently shown much concern 
to ensure efficiency in industry and a desire 
to work to an orderly plan. Unfortunately, 
however, they often seem to assume that all 
wisdom resides with them and that a Socialist 
Government must necessarily know better 
than industry itself how industrial establish- 
ments should be run. Nationalisation 
proposals, for instance, have been pressed 
on the country in the mistaken and some- 


2| what callow belief that the operation of 


an industry by a Government-appointed 
Board must necessarily lead to improved 
efficiency in all departments. Engineering, 
very probably because its products and its 
methods are so diverse in character, has so 
far not been threatened with “ public owner- 
ship.” But the objects of the “ Board,” as 
defined by the Movement, show the same 
‘itch ” for regulation and control. For- 


"| tunately, the Government seems to have been 


wiser than the Movement. The new Council 
will certainly be available for exercising per- 
suasion by the Government on the industry 
where the means for compulsion does not 
exist. But to persuasion the industry can 
hardly take exception. For the days when 
Government and industry could operate in 
separate nearly self-contained compartments 
have, under the impact of two wars and 
severe international competition in overseas 
markets, passed away. Just as during those 
wars the production of munitions could only 
be achieved in sufficient quantity by the 
co-operation of Government, industry and 
labour, so it seems that it will still be 
necessary to continue that partnership into 
the peace. 

Even under its somewhat limited definition 
of engineering the new Council will have to 
represent a very wide field. Its object, 
essentially very different in emphasis to that 
suggested by the Movement, is “‘ to bring to 
bear more effectively on the problems of 
Government the wisdom, experience and 
responsible judgment of leading men engaged 
in the industry from the employers’ and 
workers’ sides.”” The emphasis is thus laid 
not on the contribution that the Government 
can make towards improving the efficiency 
and conditions of employment in the industry, 
but upon the influence the industry itself can 
bring to bear upon the problems of Govern- 
ment. Yet it can hardly be doubted that such 





subjects as those suggested by the Movement 
will be discussed by the Council. It is, there- 
fore, clear that those chosen to sit on the 
Council, if the advice it tenders to the Govern- 
ment about so diverse an industry as engineer- 
ing is to prove valuable and convincing, must 
be able to speak with authority about their 
own particular interests and to have a sympa- 
thetic understanding of the difficulties and 
needs of other sections not directly repre- 
sented. It may be assumed that the Minister 
has already satisfied himself that he can 
count upon the services of suitable men. The 
industry awaits with interest the announce- 


ment of their names. 
) 


Money or the Common Good 

How many, we wonder, reading the article 
by Mr. A. K. Rice on page 594 of this issue, 
will strongly oppose his views ? How many 
others will pass them over as the dreamy 
impractical reflections of an “ intellectual ” 
upon the actions and the psychology of those 
engaged in the common-sense business of 
life—to draw out of it as much profit or 
wages as its inevitable conflicts will permit ? 
Many a manager, no doubt, will be ready to 
declare his conviction that his workers are 
really not interested in the things that Mr. 
Rice supposes and that the only matter on 
which they show real concern is that of the 
weight of the wage packet. Those with such 
views may believe themselves right. But at 
least they can hardly be insensible to the 
paradox with which the author opens his 
account. No doubt the startling comparison 
Mr. Rice draws between man, the robot, 
in the works, and man, the free-born 
elector with power over States and Empires, 
when he leaves its gates, exaggerates the real 
change. But his method of presentation 
serves at least to emphasise the point that as 
repetitive workers become more numerous a 
social problem is being created. 

Those who hold, cynically in our view, 
that the bulk of the workers are interested 
only to see their wages rise, certainly, 
it must be admitted, receive much support 
from the actions of the men themselves 
and often of the unions that represent 
the men. To many men, when discontent 
overcomes them, it often seems, no doubt, 
that shorter working hours or higher pay 
would bring relief. But, how very soon 
when the new working day is granted and 
altered rates of pay have become the normal, 
does the old frustrated feeling of discontent 
reappear! Have we not all, at times, experi- 
enced that same distressful state of dis- 
satisfaction without being able to reason out 
the cause ? We blame the weather, our diges- 
tions, the bad tempers of those around us, 
anything, frequently lack of money, so long 
as we can find a scapegoat. But surely to 
every living human being something more 
than mere money in the pocket is required to 
make life pleasing. On the professional level, 
engineering, it is commonly admitted, is not 
a well-paid job. Yet few men, as a group, are 
better contented with their lives. Money to 
engineers is, thus, far from everything. A 
satisfying job is deemed at least equally 
important. Can we then be so surethat money 
really means as much to the wage-earner as he 
himself, perhaps, believes? Are not con- 
ditions within a works and more particularly 
those human contacts to which Mr. Rice 
refers equally important ? About the success 
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of joint consultation—a human contact 
between management and labour reiating to 
questions that have little todo with wages— 
there is much disagreement. Often unfor- 
tunately it has been found that labour repre- 
sentatives have yet to learn not only that 
there is more than one side to every question, 
but that the decisions of such committees can 
only be effective if someone is prepared to 
implement them; and that the someone 
must often be the representative from the 
shop. Yet the success achieved by these and 
similar joint committees of managements 
and men in improving relations in certain 
works and thereby increasing productivity is 
surely proof that the men in those shops have 
other aspirations besides that of merely 
earning more. Money is a practical necessity 
for modern life. But man has social and 
emotional needs which the hygienic, well- 
managed, but wholly rational modern factory 
does not necessarily satisfy. 

Yet, though in the main we support our 
author’s thesis, to swallow the conclusions 
of his final paragraphs is beyond us. It is 
just because we think that none of us and 
least of all working-men are sufficiently clear 
as to what it is we really want that we reject 
those paragraphs. On the one hand, it 
seems very improbable that, consciously, 
‘* we can start afresh from basic principles and 
attempt to integrate the desires of owner, 
manager and worker to enable all to serve the 
community of which all- are members.” 
Historically man has seldom, if ever, solved 
his problems in so logical a way. Emotions 
have been too strong, and perception of the 
realities of the problem too weak. On the 
other hand, we think it almost as unlikely 
that employers and workers will “fight it 
out, the employers fighting for mass pro- 
duction and the deskilling of jobs, while they 
retain their old-established prerogatives ; 
while workers fight for a higher standard of 
living and the preservation of their rights.” 
Such a struggle cannot be wholly ruled out as 
impossible, the more so that to some extent 
it is already taking place. But Mr. Rice 
overlooks, we fancy, the fundamental unity 
of management and labour, a unity more 
deeply rooted than their surface conflict. 
For the prosperity of both is bound up with 
their combination. Inevitably therefore, 
despite the conflict, there is a continuous 
effort on each side to understand and to 
educate the other. By clarifying the issues 
and by directing the thoughts of others to 
the subject, Mr. Rice and other writers on 
industrial relations are doing much to pro- 
mote that understanding and that education, 
and thus bring about that “‘ integration ”’ of 
the two sides of industry that Mr. Rice so 
much desires. 








Literature 





Passenger Class Distinctions. By CHARLES E. 
Lez. London: The Railway Gazette. 1946. 
Price 6s. 

THIS essay gives a useful and entertaining 

account of the origin and changes of passenger 

classes on British railways. It is based on a 

paper presented to the Institute of Trans- 

port in 1944-45, but a good deal of new 
material is included. In a Preface Mr. 

C. E. R. Sherrington observes that whilst one 

may not always agree with the author’s inter- 











pretation of past events and the reasons for 
them, anyone who desires to cross swords 
with him must be prepared to argue with an 
author who keeps many details of British 
history at his finger-tips. That is true, for 
Mr. Lee enjoys an unsurpassed reputation 
for his studies of transport. 

In this little volume he traces the changes 
in fares, accommodation and service that 
have taken place since coach proprietors 
began carrying passengers on the Stockton 
and Darlington Railway. It was not till 
1833 that the company bought them out and 
began to carry passengers on its own account. 
The Liverpool and Manchester Railway ran 
passenger trains from 1830 and it is therefore 
rightly regarded as the first passenger-carry- 
ing company. 

Mr. Lee shows in a few striking figures 
from the L.N.W.R. how the clientele of the 
different classes has changed with the 
passage of years. In 1847 20 per cent of the 
passengers rode in first-class coaches, 39 per 
cent in second-class, and 41 per cent in third- 
class. By 1891 the following striking change 
had taken place. No less than 92 per cent of 
the passengers travelled ‘‘ third” and only 
3 per cent “ first.” 

It may surprise not a few readers to learn 
that the abolition of ‘‘ second-class ”’ origi- 
nated in the early days of passenger railway 
transport. In 1854 the Great North of Scot- 
land Railway opened its first section with 
only two classes, but a few years later 
adopted a second-class. The first real step 
towards the abolition of “ second-class ” 
was taken by the Midland Railway on Janu- 
ary Ist, 1875, but the other great companies 
did not follow suit. Even as late as 1890 
second-class remained, and whilst in the next 
few years there were some secessions, most 
of the great lines followed the die-hard policy 
of the L. and N.W. Railway, which stuck to 
second-class until as late as January Ist, 1912. 
After that the class was doomed, and two 
classes became standard practice, except for 
some years thereafter on the old Great 
Eastern Railway. 

There is no aspect of the subject that Mr. 
Lee neglects, and his essay is a mine of facts, 
data and dates about all matters associated 
with passenger transport and accommoda- 
tion. He presents also, besides other illus- 
trations, a set of outline drawings of third- 
class coaches on different railways in 1845. 
A feature that strikes one at once is the 
exceedingly indifferent ventilation, the total 
absence of night lamps, and the very small 
provision for the entrance of daylight. These 
are all closed vehicles, but it must have been 
almost as pleasant and certainly at least as 
healthy to travel in the open trucks that were 
still in use. 

Whilst we are tempted to pursue Mr. Lee 
further, we conclude with a few more figures 
that illustrate the changes that have occurred. 
In 1845 some 42 per cent of passengers 
travelled ‘‘ second,” in 1905—that is before 
the general abolition of that class—only 4-4 
per cent used it ; in 1922 nearly 98 per cent of 
all passengers in Great Britain travelled 
“third.” Did the popularity of the class 
follow the improvement of the accommoda- 
tion or did the improvement follow the 
popularity ? 





Atomic Theory for Students of Metallurgy. 
By W. Hvume-Rornery. Institute of 
Metals Monograph and Report Series, 
No. 3. 1946. London: The Institute of 
Metals. Price 7s. 6d. 

Tuts latest addition to the Institute of Metals 

Monograph and Report series is written 

primarily for advanced students and research 

workers in physical metallurgy. Some years 





ago Dr. Hume-Rothery produced a mono- 
graph on “The Structure of Metals and 
Alloys,’ which proved to be of value in 
placing before the reader a brief but compre- 
hensive account of the crystal structure of 
the elements and of metallic solid solutions, 
a discussion of the constitution of inter- 
mediate phases in alloy systems, including 
the Hume-Rothery electron-concentration 
rules and a summary of the general elec- 
tronic background of metallurgy. The elec- 
tron theory of metals involves, however, a 
more detailed knowledge of atomic theory, 
and the present monograph provides a bridge 
leading to a better understanding of the ideas 
underlying the application of the new theories 
to metallurgy. 

The book is divided in six parts :—(1) The 
General Background, including the Ideas of 
Wave Mechanics; (2) the Structure of the 
Free Atom; (3) Assemblies of Atoms; (4) 
the Free-Electron Theory of Metals; (5) 
the Brillouin-Zone Theory of Metals; and 
(6) Electrons, Atoms, Metals and Alloys. 

Although the subject-matter of the first 
three parts has already been treated in a 
number of easily accessible textbooks of 
a reasonably elementary mathematical 
standard, the very concise and lucid pre- 
sentation of the subjects here available 
should prove to be of value to students of 
chemistry and physics, as well as to those who 
are more directly interested in metallurgical 
applications. 

The practical metallurgist will find nothing 
in the book that he can apply to his day-to- 
day work, and when some well-known pro- 
perties of metals and alloys are discussed the 
treatment is explanatory rather than direc- 
tive. 

Much of the book may prove to be difficult 
reading for most present-day metallurgical 
students, but Dr. Hume-Rothery’s object 
has evidently been to set a standard for the 
future honours graduate which it may take 
some years to attain. There will undoubtedly 
be great and far-reaching developments on 
the physical side of metallurgy, and what- 
ever may be the claims of the engineering, 
process and industrial aspects of the subject, 
a certain number of future students of metal- 
lurgy should be given (or should already have 
received) a fundamental training in mathe- 
matics and physics of a higher standard than 
is customary at present to enable them to 
understand and to profit by the future 
advances in physical science. 

Dr. Hume-Rothery’s monograph will 
supply a most helpful contribution to such 
a metallurgical curriculum, as well as pro- 
viding present-day research metallurgists 
with a general introduction to the theory of 
metals. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


REMUNERATION OF ENGINEERS 


Str,—Is Mr. W. F. George aware of the fact 
that if an engineer is good at his job the 
employer will see to it that he stays there ? 

The function of an administrator is different 
from that of the technical man. Unfortunately 
for us engineers, employers prefer to appoint 
accountants or lawyers for such posts. 
Assuredly there is no sense in studying law or 
accountancy after one has spent much time and 
energy to become a proficient engineer, much 
quicker and more sensible to take the short cut 
at the first instant. 

An advertisement in “ Situations Wanted ” 
running thus :—‘‘ Qualified engineer, B.Sc., 
A.M.I. Mech. E., with considerable practical 
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experience over a wide range of industry, &c , 
recently completed a course in accountancy, 
desires post in administrative capacity,’ may 
sound very nice, but it would not get you the 
job. The job will be given to one who has 
already experience in administrative work, 
even if he does not know a screw from bolt ! 

Perhaps this state of affairs is due to the 
position of supply and demand ; perhaps it is 
due to lack of organisation among engineers. 
I do not know, but this much I can say: from 
conversation with friends in the profession I 
repeatedly hear and say myself, “‘ I’ll see to it 
that my son will not become an engineer!” 
Judging from the tone of the letters, others must 
share the same sentiments. 

So let our industrialist ponder over this while 
there is time. 

One question I would like answered. How is 
the remuneration of the engineer set against the 
profit of the industry ? 

To me it seems that too high a rate of dividend 
is being paid to shareholders, particularly in 
long-established industries with strong reserve 
funds, so that the excuse of high profit to risk is 
no longer in operation 

A strong union has the moral right to 
challenge these figures, and I can only agree 
with ‘“‘ A.M. C.”” Otherwise there is no way out. 

B.Sc., A.M.I. Mecu. FE. 

Edinburgh, December 17th. 





FUEL AND THE FUTURE 


Sir,—In these days of the intensive develop- 
ment of gas turbines it seems incredible to me 
that the proposal contained in Mr. Dimbleby’s 
letter in THE ENGINEER for December 13th 
should be put forward in all seriousness. The 
absurdity of attempting to work such a heat 
cycle within the temperature limits suggested 
will be so obvious to workers in the gas turbine 
field that Mr. Dimbleby’s proposal may for that 
reason be ignored. Lest the proposal go 
unchallenged, I should therefore like to point 
out that a heat cycle of the type proposed has 
been developed by Professor J. Ackeret and 
Dr. C. Keller, of the Escher-Wyss firm (see 
Engineering, January 4th, 1946). The upper 
temperature limit was, however, very much 
higher and well above the level suggested by 
Mr. Dimbleby. The reason why the cycle 
cannot be realised in practice between narrow 
temperature limits is, of course, that the area 
of useful work in the diagram is the difference 
between two very much larger areas represent- 
ing the work done in the blower and that given 
out in the turbine. 

In the case illustrated by Mr. Dimbleby the 
difference between the two is between 5 and 6 
per cent of either amount, so that the overall 
efficiencies of both blower and turbine, assuming 
them to be equal, must exceed 97 per cent in 
order even to run without developing any 
useful work. Efficiencies of this order are, of 
course, quite out of the question. There may 
be possibilities of converting low-grade heat 
into useful work, but Mr. Dimbleby’s method is 
certainly not the way to do it. Moreover, it 
was shown by Carnot over 100 years ago that 
the efficiency of conversion from such sources 
must necessarily be so low as scarcely to justify 
Mr. Dimbleby’s optimism. 

G. F. Lake. 

Stockton-on-Tees, December 19th. 








SHort’s RocnzsTeR Factory.—The Board of 
Trade announces that the erection bays—approxi- 
mately 80,000 square feet—at the east end of the 


Airport Factory, Rochester, have been allocated to 
Portsmouth Aviation, Ltd. The firm will employ 
over 400, a large proportion of whom will be sheet 
metal workers engaged on the production of the 
twin-engined Portsmouth ‘‘Aerocar”’ aireraft. 





Where Do We Go From Here ? 


By A. K. RICE 


t Pe us go into a modern factory, let us walk 
down the shops, and let us look at a 
typical worker. He is perhaps working a 
press, and, of course, since the factory is 
modern, it is a well-guarded press. He turns 
to his right, picks a sheet of metal, pushes it 
into the press, presses a pedal with his foot, 
takes out the sheet, turns it over, pushes it in 
again, presses the pedal a second time, takes 
out the sheet, and puts it on the top of the 
stack on his left ; he turns to his right, picks 
up another sheet, pushes it into the press, . . . 
and so on and so on. There is nothing very 
remarkable about it ; the same kind of thing 
is happening in hundreds of factories all over 
the country to-day. Sometimes it is a pedal 
to be pressed, sometimes a handle to be 
pulled, or a wheel to be turned, sometimes it is 
a simple assembly ; but, whatever it is, it is 
a very simple operation. Let us look a little 
more closely ; the worker is still picking up 
sheets on the right, putting them into the 
press, putting his foot on the pedal. Let us 
time him; he is taking just under ten 
seconds for each sheet ; it is not hard work. 
The sheets are not large or heavy. Six times 
a minute, 360 times an hour, 3060 times a 
day, 862,000 times a year. . day after day, 
spring, summer, autumn, and winter, whether 
the sun shines or the rain falls, whether it is 
hot or cold. But this is a modern factory ; 
it has all modern conveniences ; it is warm 
in the winter, cool in the summer; it is 
clean, the paintwork is bright ; a tea trolley 
comes round morning and afternoon; there 
is a good canteen, providing cheap and 
healthy meals ; the cloakrooms are clean, the 
lavatories are regularly disinfected; there 
are nurses, welfare workers, and a personnel 
manager; there are a doctor, a dentist, an 
optician, a chiropodist ; the hours are not 
long, the company is prosperous, the pay is 
good; the foreman is reasonable, the works 
manager is never irritable, and the managing 
director is never in a bad temper—it is the 
perfect job. 

We stay there watching until five o'clock. 
The hooter goes, the machinery stops, the 
worker goes to his locker and puts on his coat ; 
then he clocks his card and joins the rest of the 
factory workers on their way out—just that— 
he puts on his coat and clocks his card, and 
by those simple acts he transforms himself 
without effort, even without consciousness, 
from a robot into a responsible citizen. From 
a being credited with no brain, who has no 
control, even over his own movements, he 
becomes, in the instant, a thinking human 
being, capable of controlling, not only his 
own movements, but the destiny of an empire. 
He rules the lives of men and women all over 
the world, of all races, all colours, and all 
creeds, He is credited with the wisdom of 
the philosophers, the knowledge of the 
historians, and the judgment of Solomon. 

There is the paradox—for 47 hours a week 
he is a robot, for 121 he is God—and the 
divorce is daily becoming more absolute. 

Is this really the ideal at which we are 
aiming ? Is it sufficient just to remove the 
positive evils from our industrial life ? 

Modern industrial techniques demand uni- 
formity and standardisation—standardisa- 
tion of products, standardisation of machines, 
standardisation of human beings. Jobs that 
were formerly done by craftsmen are now 
broken down into their constituent opera- 
tions, and each operation is performed by a 





semi-skilled operator. This tendency is 
inevitable and must go on in the face of any 
opposition. There will be no Erewhonian 
revolution in our time. The community 
demands a higher standard of living and by 
that demand insists that industry shall 
produce more goods more cheaply, and that 
in its turn demands a more efficient use of 
machines and manpower. 

At the same time, we live in an age of 
social progress. We recognise that industry 
has other responsibilities than to make a 
profit for its owners, that it has a responsi- 
bility to the people who work in it and to the 
community as a whole; we recognise, too, 
the fundamental right of mankind to have a 
voice in the conduct of its affairs. We can 
point to recent social legislation—the Educa- 
tion Act, the Reinstatement in Civilian 
Employment Act, the Disabled Persons 
(Employment) Act, to factory and welfare 
orders under the Defence Regulations, and 
we can point to the social insurance, industrial 
injury, and wage regulation legislation pro- 
mised for the near future. 

But social progress lags behind technical 
knowledge. The contrast between man’s 
ability to control physical forces and his 
inability to control human affairs is empha- 
sised by his fears of the outcome of the dis- 
covery of the uses of atomic energy. Already, 
in men’s minds, sources of energy less than 
200 years old are out of date and the new 
discovery is accepted, but in the management 
of human affairs acceptance of new attitudes 
is more reluctant. History is continuous ; it 
is a process and not an event. It is being 
lived all the time, in every change can be 
found the legacy of the past and in every 
growth can be traced that from which it has 
grown. The history of the technique of 
industry is a series of quick and often 
brilliant inventions and development, but 
the history of industrial management is 
complex and often bitter and is closely inter- 
woven with the social, economic, and 
political history of the last 250 years. 

The political and sociological attitudes of 
the early nineteenth century resisted social 
reform and, at the same time, encouraged the 
laissez faire economic systems of Malthus, 
Smith, and Ricardo. The real mischief of 
this philosophy lay in that it coincided with 
the period of great economic change wrought 
by the introduction of machinery and the 
development of large-scale industry. It is 
not surprising, therefore, that under such 
conditions the industrial revolution was not 
recognised for what it was, and that nothing 
was done to guide or to check the economic 
changes that swept through the country in 
full flood and made the need for reform so 
urgent that the social structure of the country 
was undermined. 

“Man had acquired formidable tools for 
refashioning his life before he had given the 
least thought to the question of what sort of 
life it would be well for him to fashion.””* 

It would be possible and perhaps instruc- 
tive to trace the effects of this philosophy and 
the gradually growing awareness of the need 
for attention to the men and women working 
in industry throughout the whole of the nine- 
teenth century, but the events themselves 
have little significance, their importance lies 
in that they are symptomatic of the slow and 


* English Social History, G. M, Trevelyan, Longmans» 
London, 1944. 
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gradual changing of our attitude towards the 
place of industry in the life of the country ; 
they are symptomatic of the slow but steady 
growth of a people whose stability has been 
their strength. 

The first great war descended on an 
England still believing in individualism and 
no interference, still thinking of administra- 
tion and human management as the fads of 
the few. Industry had to expand very 
rapidly to meet a greatly increased produc- 
tion demand and there was a tremendous 
struggle for reorganisation. Out of that 
struggle, and because of it, came an accelera- 
tion in the development of the human side of 
management. The years that followed the 
first great war showed that the speed of social 
development was not to be jolted so violently 
out of its rut, and the lessons that were 
learnt at such a price were not taken to heart. 
The progress had been too rapid, and know- 
ledge, dearly bought, but ill-digested, took 
another twenty years to sink in. The tech- 
nical progress made during the war was 
accepted, but again social progress lagged 
behind, We are perhaps still too near to the 
years between the two wars to see them in 
their true perspective, but if the reaction that 
came after the 1914 war is to be avoided, 
something must be learnt from that 
experience. 

In the early 1920s there was a return, 
particularly in the old-established and heavy 
industries, to the philosophy and attitudes 
of the nineteenth century. Gradually, 
throughout the next twenty years, there came 
again the recognition of the need for attention 
to the men and women working in industry, 
though at the outbreak of the second great 
war there were still those who clamoured for 
the long working hours and who thought 
(and still think) that attention to human 
needs was a waste of time. Again, it would 
be possible to mention outstanding events ; 
but, again, it is only necessary to recognise 
the continuation of the change in our attitude 
and our philosophy. In the second world 
war, as in the first, there was an acceleration 
in the rate of our social growth, and there is 
danger that after the recent war, as after the 
last war, there will be reaction. There is 
danger, too, that those who believe in the 
need for social progress will be confused by 
the many problems caused by the transition 
from war production to peace production, 
and in their confusion lose their sense of 
direction. And that brings us back to the 
paradox. Modern industry no longer regards 
the worker as only “ a factor in production,” 
but it is trying to make him behave more like 
an automatic machine than like a free human 
being—and no amount of talking or writing 
about the “rights of men” will reconcile 
God and robot. 

This breaking down of jobs leads inevitably 
to repetitive work and monotony, to a lack 
of interest in work; more importantly it 
leads to the loss of the craftsman’s pride of 
achievement. The satisfaction the craftsman 
obtains from the quality of his work cannot 
be replaced by a mere interest in quantity 
nor, after a certain point, can it be replaced 
by money or shorter working hours. We 
cannot continue to take away a large part 
of men’s lives without adequate compensation 
and expect them to remain the same human 
beings, Nor can we continue to impose more 
and more disciplines—the disciplines of 
behaviour, the disciplines of movement, of 
specialisation, of standardisation, of time, of 
function—without causing a second break- 
down in our social structure. All these tech- 
niques and disciplines by which production is 
made more efficient are in danger of becoming 
more important than the human beings on 








whom they are imposed. This is true, not 
only of the production techniques, but of the 
techniques of el management and 
welfare work, the techniques designed par- 
ticularly for the benefit of the men and 
women in the factories. Job analysis, 
job evaluation, medical examinations, psycho- 
logical tests, personnel records, labour 
statistics, and all the other techniques 
are beginning to take the place of the human 
beings to whom they relate. But just as the 
breakdown of jobs is inevitable if production 
is to be more efficient, so is the application of 
techniques for the management and control 
of those working in industry, and it must be 
recognised that with all these techniques it 
is still only too possible to have a well- 
organised factory with carefully drawn pro- 
duction plans and well-defined terms of 
reference for all employees and yet to find 
personal dislikes and prejudices influencing 
many decisions and all human relationships. 
The structure is good, but the texture is 
faulty. The attempt to compensate for the 
imposition of techniques and disciplines only 
by increased earnings and shorter working 
hours must fail in the long run because a 
man’s life cannot be divided into parts. He 
is the same man, with the same needs, ideas, 
and ideals, whether at work or at play, 
whether in the factory or at home ; his life 
is a whole and continuous pattern, and the 
attempt to make him a different person for 
different environments can lead only to social 
disintegration. If he cannot obtain satis- 
faction from the job he does, then he must be 
allowed to obtain it from the environment 
with which he is surrounded, and the most 
important part of that environment is not 
the bricks and mortar, but the human beings 
for whom and with whom he works. 

Even among the employers who are con- 
cerned with the human problems of industry 
there are too many who believe that good 
employment consists only of good wages and 
good conditions. They are surprised and dis- 
couraged when they find that, in spite of all 
the improvements they make, their workers 
are still disgruntled and unco-operative. 
They offer good wages, good conditions, 
pension schemes, sick funds, and sports clubs, 
and they believe they can expect loyalty and 
hard work in return. They believe, too, that 
if they do not get these returns on their 
outlay they have the right to impose sanctions 
in the vain attempt to get them. 

There must be more than good wages and 
good conditions to satisfy human needs ; 
beyond them both there must be the satis- 
faction of belonging, of being part of some- 
thing worth while, there must be satisfying 
relationships within the working group, 
satisfying relationships between owners, man- 
agement, and workers, Each man must 
know and feel his dependence on others of the 
group in which he works, and at the same 
time he must feel their dependence on him. 
He must be able to satisfy his desires to work 
for and with others, and at the same time he 
must be able to realise himself as an indi- 
vidual ; he must be able to feel pride in the 
achievements of which he has had a part, and 
he must be able to feel that his share in that 
achievement is adequately recognised. He 
must feel, too, the assurance that he is valued 
and as such that his security will not be 
menaced by any arbitrary decision in which 
he has had no part. In short, he must know 
and feel that he “ belongs.” 

How is this to be achieved? I suggest 
that, apart from wages and conditions, 
attention to the following four points will 
help :— 

(1) In the selection and training of wee 
for jobs the human environment of the job 


should be treated as more important than the 
job. A man’s ability to work with those 
already on the job is just as important as his 
ability to perform the task required, and 
where the operation is simple, the human 
environment should be the most important 
consideration in selection. However elaborate 
the selection procedure, however many and 
accurate the psychological tests used, their 
validity will be completely destroyed if the 
selected worker cannot be integrated into the 
group with which he must work. Job specifi- 
cations give much information, but they 
invariably ignore those who are already doing 
the job, who form the human environment 
which will condition the performance of the 
job, and the happiness and contentment of 
the worker whose selection they are designed 
to assist. 

(2) Opportunities for promotion should be 
open to all and all employees must be helped 
and encour to develop their capacities 
to the full. immediate opportunities 
do not occur for the employment of these 
capacities, employees must be helped and 
encouraged to find other outlets for them, 
either in the wider social field or in other 
enterprises. 

(3) Industrial relations, both formal and 
informal, must be such that all employees can 
contribute positively to the wellbeing of the 
organisation of which they are a part. Much 
has been said and written about joint con- 
sultation, its failure and its success, but if 
no arbitrary limits are placed on discussions ; 
if all the facts about the subjects discussed are 
disclosed ; if all those affected by discussions 
are represented ; if the results of discussions 
are reported immediately to those affected 
by them; and if action follows quickly on 
decision, joint consultation can play a large 
part in the social and moral integration of the 
working group. 

(4) Justice must be administered with 
strict fairness and equity and the normal 
democratic safeguards of appeal to impartial 
authority must be allowed. While men can 
feel that their livelihood and security can be 
affected by arbitrary decision against which 
they have no appeal, they can never have 
that freedom from anxiety which is so neces- 
sary to a full and contented life. 

The implications are far-reaching. On the 
one hand, employers will have to be prepared 
to sacrifice their privileges; on the other 
hand, workers will have to accept willingly 
the breakdown of craft custom and all that 
means. These ends can be achieved in two 
ways: either employers and workers can 
fight it out, the employers, on the one hand, 
fighting for mass production and the deskilling 
of jobs while they retain their old-established 
prerogatives, while, on the other hand, 
workers fight for a higher standard of living 
and the preservation of their rights; or we 
can start afresh from basic principles and 
attempt to integrate the desires of owner, 
manager, and worker to enable all to serve 
the community of which all are members. 

The former will prolong the bitterness and 
the fighting and can lead only to compro- 
mise; the latter has yet to be tried. It has 
yet to be tried because the demands on those 
trying it are so great. It needs great faith to 
forget the suspicion and the bitterness of the 
last 200 years and it needs courage for human 
beings to put faith in each other, when for 
the employer failure means bankruptcy and 
for the worker failure means the sacrifice of 
hard-won liberty. 

But only through a new outlook and a new 
philosophy can we survive the years 
ahead of us and the control of human 
affairs catch up and keep pace with technical 





efficiency. 
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The L.M.S. Secondary Service Locomotives 





INCE grouping, the London, Midland and 

Scottish Railway Company has built locomo- 
tives to a strictly limited number of basic 
types and from time to time new engines of 
these types, incorporating the latest improve- 
ments in design, have been introduced. At 
present eleven locomotive types are capable of 
covering the whole of the traffic requirements 
on the Company’s system, and all new con- 
struction is based upon one or other of these 





plates is secured to the longitudinal stays 
underneath the top feed outlet to deflect the 
incoming water round the barrel side clear of 
the tube nest. 

A Belpaire fire-box has a steel wrapper plate, 
the inner fire-box being of copper. It is 5ft 
llin long outside and just over 4ft wide, giving 
a grate area of 17-5 square feet. 

A rocking grate consists of six rocking sec- 
tions, divided into two groups of three fore 














2-6-0 TENDER ENGINE 


designs. Two of these types are new designs— 
a 2-6-0 tender and a 2-6-2 tank engine. 
They have been built to the designs of Mr. 
H. G. Ivatt, the Chief Mechanical Engineer, 
and are particularly intended for secondary 
services on cross-country and branch lines. 

This policy of introducing new, specially 
designed rather than old locomotives on secon- 
dary lines is particularly desirable, as they, 
equally with main line engines, should be cap- 
able of the highest attainable mileage per annum 
and between repairs. They should also be 
capable of rapid and easy servicing at the sheds, 
and economical to run. For this reason, the 
new engines have been built to incorporate 
every modern development which has proved 
successful on the larger main line locomotives, 

As will be seen from the photographs we 
reproduce, the two new engines are identical 
in design, except that one has a’ separate 
tender and the other carries side tanks and 
coal bunker on its main frames. Both engines 
are intended for mixed traffic work. The 2—6—0 
engine is intended, primarily, for light main 
line and cross-country freight and passenger 
working, where the greater coal and water 
capacity is required. The 2-6-2 tank engine 
is intended more for branch line working, 
including “‘ Push and Pull” services. In 
both types attainment of very low axle weights 
has been essential in order that they could 
run practically all over the system, including 
minor and lightly laid branch lines. 

The principal dimensions of the two engines 
are given in the accompanying table. 

The boiler barrel, which consists of two 
rings, is tapered equally at top and bottom, 
at the front end the diameter is 4ft 3in and at 
the fire-box end 4ft 8in. 

The smoke-box tubeplate is of the drum- 
head type, and there are 12 flue tubes, 5}in 
diameter outside, and 162 small tubes 13in 
diameter outside; the length between tube- 
plates being 10ft 10}in. A large steam dome 
contains a grid type regulator disposed ver- 
tically. In the top feed clack-boxes the clack 
valves and seatings are made integral with the 
coverplate casting, so that only one joint is 
necessary to each feed pipe. Instead of per- 
forated trays, a simple arrangement of sloping 





and aft, each of which may be rocked inde- 
pendently. The operating gear is so arranged 
that two different travels may be employed, 
i.e., the full travel for fire-dropping when the 
engine is over a pit, and a shorter travel for 
agitating the fire to eliminate ash and break 
up clinker whilst the engine is in service. 

The self-emptying ashpan has two bottom 
‘flap’? doors; these are connected by a 


of manganese steel riveted and welded to mild 
steel backing plates. The faces of the axle- 
box in contact with the horn guides are also 
provided with manganese steel liners welded 
to the body of the axle-box. 

The coupled wheel axle-boxes are steel cast- 
ings with pressed-in horseshoe brasses. <A 
sliding underkeep of gunmetal, which has 
an ample oil capacity and contains a worsted- 
trimmed oiling pad, is provided. Oil feed 
from the mechanical lubricator is fed direct 
to the underkeep, thus permitting an unin- 
terrupted bearing surface on the crown of the 








2-6-—-0— tender 


16in by 24in 


2-6-2 tank 


16 in by24in 





Cylinders (two) 





Coupled wheels dia. 5ft 5ft 
Pony truck wheels, 

AA a oe Gee 3ft 
Wheel base, coupled 13ft 9in 13ft 9in 


Wheel base, total 
engine 

Working pressu 

Heating surface :— 


30ft 3in 
200 Ib sq. in 


22ft 3in 
200 Ib-sq. in 


Tubes 924-5 sq. ft 924-5 sq. ft 
Fire-box ... 101 sq. ft 101 sq. ft 
Superheater 134 sq. ft 134 sq. ft 
Combined total 1159-5 sq. ft 1159-5 sq. ft 
Grate area ay 17-5 sq. ft 17-5 sq. ft 
Tractive effort at 85 
per cent B.P. 17,400 Ib 17,400 Ib 
Factor of adhesion 5°05 5-09 


Weight of engine, 


eee ae 43 tons 5 ewt 50 tons 8 ewt 
Weight of engine, 
loaded ie 47 tons 2 cwt 63 tons 5 ewt 


Weight of engine, 


tender loaded 37 tons 3 ewt 








box. The journal diameter is 7}in and the 
length of the bearing 8}in. 

Conventional Walschaerts valve gear actuates 
8in diameter piston valves fitted to the out- 
side cylinders and the links comprising the 
‘lap and lead” motion of this gear, as well 
as the reversing gear, are fitted with case- 
hardened steel bushes and pins which are lubri- 
cated with grease. The remaining links and 
details have phosphor-bronze bushes and are 
oil lubricated. The piston head incorporates a 
bronze spring-loaded slipper which carries 
the head in the cylinder. For reasons of weight- 
saving the crosshead is of a new built-up 
design. 

All three pairs of coupled wheels have 
laminated springs, wifh compression spring 
hangers. Two types of spring are being applied 

















2-6-2 TANK ENGINE 


linkage and operated by means of a lever from 
the ground. One front damper door only is 
provided. 

In the plate-type main frames, hornstays 
are bolted direct to downwards extensions and, 
in order to maintain the frames at the correct 
distance apart, pin jointed cross stays are 
fitted across the engine from driving hornblock 
to hornblock. 

The driving horns have one-piece “‘ horse- 
shoe’”’ hornblocks, whilst the leaders and 
trailers have separate guides. All are fitted 
with composite liners bolted to the horn 
guides. These liners consist of flanged plates 





for comparative purposes. Those of L.M.S. 
design have eight plates 5in by in section 
working at a span of 3ft 6in centres when 
loaded. These are of carbon steel and the 
top plate has forged eye ends. The plates are 
secured in the buckle by means of a vertical 
rivet. The second type of spring is designed 
and manufactured by William Griffith and Sons 
Ltd., and consists of six plates 5in by }in. 
In these springs the top three plates have pro- 
jections on each side at mid-span, which fit 
into slots in the buckle and so prevent any 
movement of the plates in the buckle. In 
addition, an elongated cotter rivet is fitted 
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to hold all the plates together. A further 
speciality of the ‘ Griffith” spring is that the 
plates are ground and.shot-blasted in order 
to increase the fatigue resistance. 

The same design of truck is used for the 
leading wheels of both the tender engine and 
the tank, and also for the trailing wheels of 
the latter. It is of the bar-framed type, and 
side control .is effected by swing links. A 
spring-loaded friction retarder is provided to 
supply the necessary damping. 

A new design of tender which has been 
developed for the 2-6—0 engine is arranged to 
give good conditions for tender-first running. 
It has two large windows which give a clear 
view rearwards and avoids the necessity for 
the driver to lean out of the side of his cab 
when in reverse. A cab on the forepart of 
the tender gives complete protection to the crew. 

The tender tank and the tanks and bunker 
on the 2-6-2 locomotive are partially welded 
and partially riveted, and the tender of the 
2-6-0 engine is fitted with water pick-up 
gear. 

Under this year’s programme, ten of the 
2-6-0 and ten of the 2-6-2 engines are to be 
completed. 








Electricity and the Grid* 
By E. R. WILKINSON, M.1.E.E.{ 


THE PURPOSE OF THE GRID 

So many misconceptions still persist, even 
among engineers, that I make no apologies 
for reminding you briefly of the purpose and 
function of the Grid. Let me start by saying 
that it is not a main transmission system in 
the Continental or American sense of a system 
designed to provide one-way traffic between 
producing and consuming centres. In this 
country there is very little need to transmit 
power over long distances. Hydro-electric 
resources are relatively negligible, coal resources 
are fairly widely dispersed, and our history 
since the Industrial Revolution has largely 
concentrated our population into the coal- 
producing areas. Our principal sources of energy 
are therefore mainly in near proximity to load 
centres. 

The underlying principles of the Grid are, 
therefore, not long distance transmission but 
rather :— 

(a) By concentrating electricity production 
upon large and efficient stations in positions 
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Fic. 1—Spare Plant in Stations Owned by Authorised 
Undertakers in Great Britain. (Expressed as per- 
centage of aggregate maximum demand on stations) 


favourable to economical production, to super- 
sede small and inefficient stations unfavourably 
sited. 

(6) By interconnecting the efficient stations, 
which makes possible mutual assistance in 
the event of plant breakdown, to reduce the 
proportion of reserve plant required in indi- 
vidual stations, thus conserving capital re- 
sources by enabling national requirements to 
be met’ by lower expenditure upon plant. 

(c) By operating all the stations associated 
with the Grid under central control, to secure 





* Abstracts from an Address to the Lancaster Engi- 
neering Society, December 12th, 1946. 


the highest practicable load factor for the most 
efficient plant on the system, reserving the less 
efficient for short period, peak load purposes. 
The progress which has been achieved towards 
the first of these objectives can be judged by 
the fact that in 1925 there were no less than 
494 generating stations owned by authorised 
undertakings in Great Britain, with a total 
installed capacity of 3,724,000 kW. At the 
end of 1945 there were 142 “ selected stations,” 
operating under the directions of the Board, 
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A further 51 stations, amounting in total to 
516,000-kW capacity, which were not suitable 
for selection but have some residue of useful 
economical life, were also by arrangement 
being operated under the direction of the 
Board, and including North Scotland (to which 
the Grid does not extend), the total capacity 
of all stations still operating independently 
was only 474,000 kW or 4 per cent of the whole. 
With the exception of those in North Scotland, 
the majority of these independent stations are 
owned by undertakings which draw their main 
supplies from the Grid and merely retain their 
own generating plant for peak lopping. In 
1945, 99-1 per cent of the electricity supplied 
by all the authorised undertakers in Great 
Britain, excluding North Scotland, was pro- 
duced at stations which were generating for the 
Board. 

With regard to the second objective, Fig. 1 
shows the spare plant capacity prior to the 
establishment of the Grid and the extent to 
which that burden has since been relieved 
by the Grid. It is necessary to point out that 
the figures for the last few years are lower 
than is desirable even with the Grid system. 
Early in the War, the Government, who were 
fully warned by the Central Electricity Board, 
in full knowledge of the consequences, decided 
that no further generating plant could be 
installed which was not directly and urgently 
required for the prosecution of the War. I 
do not question the wisdom of that decision ; 
obviously it was better to win the War at 
the expense of some temporary interference 
with supplies thereafter, than to lose it, but 
we are now face to face with the inevitable 
consequence that plant shortages must persist 
for some two to three years to come, until the 
position can be rectified. 

Fig. 2 shows the financial benefit which 
was being reaped up to the outbreak of war 
by the reduction in relative plant capacity 
made possible by the Grid. It shows that 
even when the whole costs of the Grid and 
standardisation of frequency are taken into 
account, the capital expenditure by the supply 
industry, per kilowatt of demand supplied, 
was already substantially less than it would 
have been had the Grid not been established. 

The success which has attended the efforts 
to attain the third objective can perhaps be 
indicated by the fact that in 1938, the last 
year before the exigencies of war interfered 
with normal operation, only 30 of the 171 
generating stations then under the direction 
of the Board ran throughout the full year and 
14 of the most economical stations on the sys- 
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total units generated for the Board. Engineers 
will readily appreciate that it is impracticable 
to secure 100 per cent performance from the 
most economical stations. Plant has to be 
taken out of service for maintenance purposes, 
breakdowns occur in spite of the utmost care 
in maintenance and operation, and at times, 
particularly during the summer nights, the 
load requirements will be below plant capacity. 
Fig. 3, however, shows for a recent year the 
relation between the duration of the load 





with a total installed capacity of 11,316,000 kW. | 
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Fic. 2—Capital Expenditure by Supply Industry per kW of Demand 
(Based on aggregate of maximum demands sent out to local 





tems supplied no less than 50 per cent of the 





and the actual operation of plant to meet it, 
and discloses how closely 
it has been possible 
to approach ideal opera- 
tion. The effect of 
these efforts on the over- 
all thermal efficiency 
of generation through- 
out the country is 
a that, even allowing for 
“eggge ot the losses of energy 
in Grid transmission, 
heat consumption by 
1938 was already some 
9 per cent below what 
it would have been 
had only the trend of 
_improvement prior to 
R the establishment of 
the Grid been  con- 
tinued. At the average 
calorific value of the 
fuel consumed in 1938, 
some 2} million addi- 
tional tons of fuel would 
have been needed in that year to supply 
national electricity requirements. 


On Standardisation 
of Frequency 


THE GRID AND THE WaR 


I have said enough about the functions of 
the Grid to show you that it was designed and 
intended as an economic peacetime develop- 
ment. My talk would not be complete, how- 
ever, without some reference to its wartime 
function and achievement. 

In 1939, as in 1914, the outbreak of war 
involved an immediate and vast expansion 
in the manufacture of munitions, and in 1939 
the range of equipment covered by that word 
“munitions ’’ was infinitely greater. In the 
first World War that expansion in munitions 
manufacture was hampered at every turn by 
the fact that the electricity supply industry 
was unco-ordinated, that the authorised under- 
takers were working in isolation, generally on a 
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Fic. 3—Typical Relation Between Plant Operation 
and Load Characteristic Under Grid Conditions 


small scale, and were operating at a variety of 
different frequencies. : 
By 1939, the advent of the Grid and the 
standardisation of frequency had swept away 
those drawbacks. There was no longer any 
need for war factories to install their own gene- 
rating plant or for authorised undertakers to 
absorb labour and material in providing standby 
plant on the scale necessary when each station 
was working in isolation. Supplies could be, 
and were, made available without delay to 
the hundreds of new factories which were 
built (with individual loads of anything up to 
50,000 kW) as well as to the hutted camps, 
searchlight stations and aerodromes which 
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sprang up all over the country. Most important 
of all, the Government was able to select at 
will sites for their buildings in the less vul- 
nerable areas—a requirement dictated by the 
development of air warfare, which it would 
have been quite impossible to meet under 
the electricity supply conditions prevailing in 
1914, 

As information as to Germany’s preparations 
for the further development, for instance, of 
““V” weapons begins to accumulate, we are 
coming to realise by what a narrow margin 
of time the war was in fact won. We can see 
now how vital even a few months’ further 
delay in the assault on the Fortress of Europe 
might have been. It was supply difficulties 
which prevented that assault until 1944, in 
spite of the public clamour for a Second Front, 
and it is certainly not too much to claim that 
but for the existence of the Grid, “‘D” day 
would not have been possible during the cam- 
paigning season of 1944. 

That this claim is no exaggeration can be 
shown quite simply by reference to the inter- 
area transfers of energy which took place. 
Owing to the development of air warfare, 
to which I have already referred, it was neces- 
sary for munition production to be widely 
dispersed over the western half of the country, 
while, for A.R.P. purposes, there had to be 
large-scale evacuation of non-essential popu- 
lation in the same direction. The consequent 
change in the distribution of load on electricity 
systems resulted in heavy transfers of energy 
over the Grid. Before the war, for instance, 
the South West England and South Wales 
area was an electricity exporting region, 
end South East England an importing region. 
On the outbreak of war, however, the load in 
the South East England area fell off to a 
greater extent than in any other part of the 
country, and so plant capacity was released 
in that area which could be used for export to 
the South West England and South Wales 
area, where a considerable number of war 
factories were rapidly being established. At 
the winter peak of 1938-39, South West England 
exported 7000 kW, and South East England 
imported 96,000 kW. By 1942-43, however, 
South West England was importing to the tune 
of 244,000 kW, and South East England was 
exporting no less than 292,000 kW. Had it 
been necessary to establish new generating 
capacity in the South West England area by 
1942-43 with sufficient standby plant to meet 
that import of 244,000 kW, it would have been 
necessary to embark upon the construction of 
the plant before the outbreak of war—an 
obvious impossibility. 

I do not, of course, wish to claim any undue 





importance for the Grid itself—many other 
aspects of electrical engineering are of equal 
or of greater importance to the community. 
All that I have said about the Grid is intended 
to show how much it is the servant of the 
electrical engineer and, through the electrical 
engineer, the servant of the community. 








A Small Automatic 


THE range of machines made by C.V.A. 
Jigs, Moulds and Tools, Ltd., was recently 
extended by the introduction of the No. 8 
single-spindle automatic, illustrated in the 
accompanying engravings. This machine is 
designed for the high-speed production of com- 
ponents from }in diameter bar stock, hexagon 
stock yin across the flats or from }in square 
stock. 

A 2 h.p. reversible electric motor drives the 
machine through a self-contained gearbox 
housed within the cabinet. The work spindle 
is driven from the gearbox by two belts, the 
pulleys of which are operated in conjunction 
with a double-ended friction clutch. This 
clutch is used to give either automatic change 
of speed or direction of rotation as required. 
Two sets of change gears provide a range of 
thirty-six spindle speeds ranging from 200 to 
6020 r.p.m. One set of these gears consists of 
two interchangeable wheels, which can be 
arranged to allow a ratio of 3 to 1 or 5 to 1 
between fast and slow ‘spindle speeds. If 
required, further gears can be supplied to give 
other ratios up to 10 to 1. Helical gears are 
fitted throughout in the gearbox and all shafts 
are mounted on ball or roller bearings. 

The back shaft is belt driven at 240 r.p.m. 
from the gearbox and a safety clutch between 
this shaft and the tool slide camshafts is 
arranged to disengage should undue load be 
imposed as a result of tool breakage or similar 
cause. 

Up to six tools can be accommodated in the 
turret, which is carried on a precision-finished 
slide. This slide gives the turret a maximum 
feed traverse of ]}in. 

The cross slides have a maximum travel of 
lin and the distance between their top surface 
and the centre of the spindle is lin. A micro- 
meter adjustment is fitted to assist in setting the 
slides. 

The cam-operated cross slides have a maxi- 
mum traverse of lin and each has a micrometer 
screw adjustment up to fin to assist in setting. 

On the standard short-throw machine we 
illustrate, the distance from the collet face to the 





turret is adjustable forwards to a minimum 
distance of 1}4in and backwards to a maximum 
distance of 3}in. On a special long-throw 
machine, which is also available, these distances 
are 1jin and 2} in respectively. When indexing, 
the short-throw machine has a turret with- 
drawal of #fin and the long-throw machine 
ltin. The range of production cycle times 
available on the short-throw machine are stated 
to be from } second to 61} seconds to permit a 
gross production of from 4800 to 59 components 
per hour. On the other machine the times are 
doubled and the production is halved. 

A forced-feed lubrication system operates 
when the work spindle is running to supply oil 
to all the major working parts. 

Attachments available to supplement the 
production capacity of the machine include 
those for screw slotting, deburring, tapping and 
dieing, crosshead drilling, &c. 

We are informed that the sole agents for the 
distribution of these and all other C.V.A. 
machines are E. H. Jones (Machine Tools), 
Ltd., Edgware Road, The Hyde, London, N.W.9. 








B.T.H. JUBILEE SCHOLARSHIPS SCHEME.—The 
jubilee of the British Thomson-Houston Company, 

td., was celebrated this year, and to commemorate 
the occasion the directors arranged for a number of 
financial grants to be awarded over the next three 
years to assist B.T.H. employees of at least ten 
years’ service in the education or training of their 
sons or daughters of school-leaving age or over. 
These awards will be made where the circumstances 
merit such additional assistance, and it is not 
intended that they should be confined to engineer- 
ing training, as the B.T.H. apprenticeship and 
fellowship schemes meet nearly all such require- 
ments. Under the new Education Act, State and 
county scholarships should be available for all 
pupils capable of taking advantage of a university 
or other collegiate training, but it is possible that 
in the next three years there may be cases where 
this is not fully available, although the candidate 
may have been accepted for admission to a college. 
The scheme is intended to assist such persons. In 
addition to university er technical college educa- 
tion, it is intended that assistance be given for other 
forms of training, and courses of advanced study 
may also be undertaken in certain subjects. Follow- 
ing the decision to initiate this scholarship scheme, 
a committee was appointed under the chairmanship 
of the company’s chief electrical engineer to con- 
sider applications. Of the total number of applica- 
tions received, 28 per cent were outside the scope 
of the scheme, 40 per cent were deferred as no 
expenditure was involved during the present 
academic year, and 32 per cent were considered for 
awards. In 20 per cent of the cases grants were 
made up to £100 each for 1946-47, and where 
expenditure is involved next year or the following 
year the granting of awards will be continued. 
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An Automatic Stoker 


On the stand of the Mirrlees Watson Com- 
pany, Ltd., at the recent technical exhibition at 
Kelvin Hall, Glasgow, was one of the company’s 
‘** Combustioneer ’’ automatic underfeed coke- 
burning stokers installed in a 4ft diameter 
Farrar vertical cross-tube steam boiler. This 
stoker is designed to feed coke up to a maximum 
of 75 lb per hour and is available in a range of 
sizes for feeding up to a maximum of 1200 lb per 
hour. The installation, which is illustrated in 
the accompanying engraving, is under full 
automatic control, a low-level control operating 


Domestic Fuel Policy 





THE report of Fuel and Power Advisory 
Council on Domestic Fuel Policy (March, 
1946, Cmd. 6762)—the ‘‘Simon” Report— 
is strongly criticised in a memorandum issued 
recently by the electricity supply industry. 
This memorandum was prepared by a com- 
mittee appointed by the Electricity Supply 
Joint Committee (representative of all municipal 
and company electricity supply undertakings) 
and the council of the British Electrical 
Development Association. Copies of the 
memorandum have been sent to the Prime 





in conjunction with the normal stoker pressure 
switch control. A time 
switch is also fitted to 
give intermittent  fir- 
ing during light-load 
periods. 

In order to withstand 
the abrasive action of 
the coke the feed worm 
of the stoker is built up 
of a number of strong 
flight sections threaded 
on a steel shaft and 
pressed together by a 
fixture at each end of 
the shaft. These flight 
sections are made from 
special hard high-duty 


cast iron to resist 
abrasion. This form of 
design enables those 


sections most suscept- 
ible to wear to be 
renewed. The feed worm 
tube, retort and hopper 
base are also made from 
high-dtity cast iron, and 
the stoker tuyeres sur- 
rounding the retort are 
of heat-resisting iron. 
The fire is fed from 
below and _ venturi- 
shaped air passages in 
tuyeres are arranged to 
secure air distribution 
in the fuel bed. 

The feed worm is 
driven through a gear- 
box from a totally 
enclosed electric motor. 
A large cover can be 
easily removed to give 
complete access to the 
whole of the gear in the box for purposes 
of inspection and maintenance. Each model 
of stoker is fitted with a safety release 
in the transmission system to prevent damage 
to the gear in the event of overload on the feed 
worm. According to the size of stoker, the 
safety release may take the form of a replace- 
able shear pin, a spring-loaded trigger or an 
automatic clutch which disconnects the feed 
worm from the driving gear. 

Air for combustion is supplied by a multi- 
vane fan and is delivered to the totally enclosed 
air chamber through a heavy-gauge steel duct. 
Air at fan pressure is introduced into the coal 
feed tube from the air duct by means of a pipe 
to prevent gas from being forced back through 
the fuel hopper. The air supply is controlled 
by changing the effective width of the fan. 

These coke-burning stokers may also be used 
for the efficient burning of coalite or coal and 
coke mixtures. 








CONTAINERS AND CLOSURES.—The continuance 
of the restrictions on the marking of metal containers 
and closures as laid down in the Control of Con- 
tainers and Packaging (No. 4) (General) Order has 
recently been under review. It has not been found 
possible, however, to modify the restrictions at 
present, owing to the continued shortage of materials 
and labour in the industries concerned, but the 
position will again be reviewed in the New Year. 
For the same reasons it has not been found possible 
to modify the restrictions as to types and sizes of 
metal containers for packing for the home market. 








** COMBUSTIONEER*’ STOKER INSTALLATION 





Minister, the Chancellor of the Exchequer, 
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and the appropriate Ministries ; further copies 
are being sent to Members of Parliament, 
local authorities, architects and _ builders, 
The memorandum challenges the formule 
used by the Advisory Council and the con- 
clusions based upon them, and goes on 
to suggest that more attention should be 
given to the trend of public opimion as 
evidenced by the increase in use of elec 
tricity for domestic purposes: the number 


of electricity consumers in Great Britain 
increased from 3 million in 1929 to 10 
million in 1939; in the same _ ten-year 


period the number of electric cookers 
installed increased from 50,000 to 1,250,000. 
Detailed comments on the recommendations 
of the Advisory Council are contained in 
the memorandum. For example, strong objec- 
tion is raised against the proposal that, 
in subsidised houses, the Government should 
make the use of approved solid fuel appli- 
ances a condition of subsidy and should 
consider the advisability of a free issue of 
such appliances as a part of the subsidy. 
Various other recommendations, concerning 
space and water heating, are vigorously 
deprecated in the memorandum, on _ the 
grounds that they would unduly prejudice 
the use of electricity throughout the com- 
munity. Finally, taking a long-term view, 
the memorandum suggests that the insistent 
and growing demand for all types of ap- 
paratus indicates that the extended elec- 
trification of the country is much more likely 
to meet the social and industrial needs of 






Transport and the Coal 
Shortage 


THE subject of the shortage of coal trucks 
and the coal shortage was raised in the House 
of Commons by Mr. Walkden, on December 
20th. From figures which he had gathered, 
he said that one-seventh of the railway wagons 
in Britain and almost one-seventh of the pri- 
vately-owned wagons are out of commission. 
At the same time, one-fifth of the locomotives 
of this country are waiting repair. With par- 
ticular reference to the Doncaster shops of 
the L.N.E.R., Mr. Walkden said that almost 
one quarter of the Company’s railway engines 
are waiting repair. He believed that in those 
shops alone there were 400 locomotives which 
had not moved for two or three years. It was 
suggested that the export of home-built loco- 
motives should be slowed down for the time 
being and that idle engines in Government 
dumps should be placed in service. In reply- 
ing, Mr. Barnes, the Minister of Transport, 
said that he did not dispute the broad facts 
about the deterioration of locomotive and 
wagon stock, but pointed out that the causes 
obviously are for the moment beyond the 
capacity of the railway companies. During 
the war whilst the railways were carrying an 
abnormal burden, they were not treated as a 
War Department, and did not get priority 
facilities, such as were given to the forces and 
munition factories, with the result that there 
was this accelerated process of deterioration. 
With regard to wagon stock, the Minister said 
that twenty per cent of these were obsolete 
and should be completely scrapped, and that 
fifty per cent were over age. With regard to 
the austerity engines built for war purposes 
they all needed extensive repair before they 
could be put into service and at present all 
workshops were working to their fullest 


capacity. 








A Guided Projectiles Range in 
Australia 


SUBJECT to a satisfactory agreement being 
reached on financial and other aspects, the 
Australian Government has accepted a pro- 
posal from the Government of this country 
that a firing range and associated technical 
facilities for experiments with guided pro- 
jectiles and other long-range weapons shall be 
set up in Australia. To collaborate with the» 
Australian authorities concerned in the detailed 
planning and execution of the project, Lt.- 
Gen. J. F. Evetts, who headed the mission 
which visited Australia in April, 1946, will 
return to that country, accompanied by a 
small technical staff. A statement on the posi- 
tion regarding the setting up of a guided missile 
range and a supporting developmental estab- 
lishment in Australia was given in the Austra- 
lian House of Representatives by Mr. J. J. 
Dedman, in November, last. In this statement 
he said that the firing point will be in the 
vicinity of Mount Eda in South Australia, 
between the Transcontinental and the North- 
South Railways. The direction of the centre 
line of the range is such that, if prolonged, 
it would pass roughly midway between Broome 
and Port Headland, in Western Australia— 
that is, in the middle of the Ninety-Mile Beach. 
The first step will be to build a short range of 
about 300 miles, designed to be capable of 
extension at a later date, and to reserve the 
necessary area. Approval had been given by 
the Australian Government for the reserva- 
tion of. the Salisbury munitions factory for 
use to the extent required for the develop- 
mental work to take place in Australia. The 
capital cost of the immediate project of the 
range-head and the first 300 miles of the 
range was, according to Mr. Dedman, £3,000,000 
and the eventual annual maintenance cost 
of the range project would be an equivalent 
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Industrial and Labour Notes 


Training for Supervisors 
It is often said at present that the 
solution of some of our economic problems 
will be brought about by increasing the pro- 
duction per man hour of the country’s labour 
force. The importance of the supervisor in 
aiding management, and the part he can 
play in this direction is increasingly recog- 
nised, and the Ministry of Labour has recently 
made some further comments on the ‘‘ Train- 
ing Within Industry for Supervisors’’ scheme, 
which it instituted towards the end of 1944. 
The scheme is based on an analysis of the 
essential qualities of a good supervisor, and 
it is suggested that there are five needs common 
to supervisors irrespective of status or type 
of work. They are knowledge of the work ; 
knowledge of responsibilities ; skill in instruct- 
ing; skill in leadership; and skill in the im- 
provement of methods. The training scheme 
does not attempt to deal with the two “ know- 
ledges ’’ which are obviously acquired by super- 
visors on their own jobs, but the scheme is 
concerned with the development of the three 
“skills”? by means of separate programmes, 
classified as job instruction, job relations 
and job methods. Each programme involves 
the attendance of ten supervisors at five two- 
hour sessions, held on consecutive days of the 
week, which are conducted during normal 
working hours usually on the firm’s premises. 
Responsibility for applying the training 
must, of course, rest with management, and 
the Ministry of Labour suggests that the ten- 
hour training plan can be regarded only as 
the first step in introducing the scheme to 
any given firm. Thereafter, it says, it is for 
the management to encourage and stimulate 
supervisors who have attended to apply the 
principles in their daily work so that they 
become a habit or ‘“‘second nature.’ The 
number of supervisors who by the middle of 
November had received the ten-hour training 
on at least one of the programmes was 55,818, 
and the number at present attending groups 
each week is over 1300. 


The Future of the Coal Miner 


The Ministry of Fuel and Power has 
recently issued, through H.M. Stationery 
Office, an illustrated booklet entitled ‘“‘ The 
Future of the Coal Miner,” which outlines 
the recommendations of the Reid report and 
suggests that coming changes mean a new 
deal and new opportunities for all who work 
in the coal industry. 

The booklet aims at giving some idea of 
what mining will be like, and the sort of career 
the mines will offer, as the changes recom- 
mended by the Reid Committee are put into 
effect. Many of these changes, it is stated, 
can be started almost at once, but some will 
take several years to achieve. How fast the 
work goes will largely depend on the output 
of the coal industry itself, since the manu- 
facturers of the machines and other necessary 
equipment require coal for their production. 
With the industry publicly owned, the booklet 
declares, it becomes the business of the country 
as a whole to see that the mineworker gets 
the fair deal he deserves—fair wages, security, 
proper training and opportunities—in return 
for full co-operation and a full and fair day’s 
work. 


American Industrial Affairs 


In a speech at the recent annual 
congress of American Industry, organised by 
the National Association of Manufacturers, 
Mr. W. Averell Harriman, United States 
Secretary for Commerce, made some com- 
ments on the problems and difficulties with 
which the national economy was confronted. 
He said that among the most serious was 
the question of labour management and 


intimated that Congress would consider labour 
legislation in order to clarify the situation. 








He hoped that a long-term view would be 
taken to see that such legislation was “not 
unfairly restrictive of labour, but would pro- 
vide for sound relationship between manage- 
ment and labour.” Referring to the problem 
of inflation, Mr. Harriman asserted that steady 
and increased production was, of course, the 
basic cure for the situation. Now that the 
Government had practically withdrawn from 
the control of prices and wages, it was the 
responsibility of labour and management to 
use restraint in making wage demands and 
adopting price policies. 

Another item of news relating to American 
industry is that in the month of October, 
exports from the U.S.A. amounted in value 
to 537,000,000 dollars, a decrease of 17 per 
cent compared with September; and 34 per 
per cent below the average for the first eight 
months of this year. The decline, it is remarked, 
was attributable to the recent maritime diffi- 
culties, the effects of which were more keenly 
felt in October than in the preceding month. 
The value of imports to the U.S.A. in October 
amounted to 399,000,000 dollars, an increase 
of 6 per cent on the September figure. 


Industry and the New Towns 


Some information regarding the estab- 
lishing of industrial undertakings in the areas 
designated as new towns was given last week 
in a written Parliamentary reply by Mr. 
Silkin, the Minister of Town and Country 
Planning. The reply stated that, so far, 
about 200 firms had shown an interest in the 
possibility of sites in new towns or quasi- 
satellites. Of these, 127 had expressed a pre- 
ference for Stevenage, 21 for Crawley-Three 
Bridges, 22 for Harlow, 13 for Hemel Hemp- 
stead, and the rest had indicated no particular 
preference. 

The Minister was also questioned as to the 
steps being taken to attract industry to the 
new towns, so as to ensure balanced social 
and industrial communities. To this Mr. 
Silkin replied that, in view of the number of 
firms which had shown a keen interest in 
factory sites in the new towns, no difficulty 
was expected in securing sufficient industry 
in each of them to ensure that they were 
properly balanced socially and economically. 
The Board of Trade, in consultation with other 
departments concerned, was responsible for 
considering whether the proposals put for- 
ward by industrialists could be approved for 
the new towns within the terms of the Govern- 
ment’s distribution of industry policy. From 
among the firms so approved, each of the 
development corporations would, in collabora- 
tion with the Board of Trade, select those 
enterprises which, by reason of the type of 
employment afforded, would contribute towards 
making the new towns balanced social and 
industrial communities. 


Five-Day Week in the Mines 

The National Coal Board made an 
announcement at the end of last week regarding 
the institution of a five-day working week for 
miners. It may be recalled that the Minister of 
Fuel and Power stated some months ago that 
the Government had no objection in principle, 
provided that arrangements and conditions 
could be established, to an organised five-day 
week of a kind which would secure the output 

of coal necessary to meet the country’s needs. 
Having accepted the principle of the five-day 
week, and concurring in the desirability of its 
early application, the National Coal Board has 
entered into discussion with the National Union 
of Mineworkers about the conditions to be 
attached to it. A programme of discussions has 
been agreed upon under which any conditions 
not settled by the end of February are to be 
submitted to arbitration. , After consultation 
with the Minister, and being assured of the full 
co-operation of the union in securing the output 





of coal which the country needs, the Board has 
agreed that it will announce the date on which 
the five-day week is to come into force imme- 
diately conditions have been settled or sub- 
mitted to arbitration. Subject to this, the date 
will be the first Monday following May Ist, 
1947 ; but if arbitration is involved, it will be 
the first Monday four weeks after the arbitrator’s 
award is made. 

A delegate conference of the National Union 
of Mineworkers on Friday last approved a report 
from the union executive on various negotia- 
tions with the National Coal Board. After the 
conference, Mr. Lawther, the President of the 
National Union, said that there could be no 
justification whatever for any single stoppage 
in the British coalfields from now onwards 
because there was machinery available at every 
step to deal with any grievance that might 
arise. 


British Overseas Trade 

Exports of United Kingdom goods in 
the month of November amounted in value to 
£92,097,000, and thus exceeded the record 
figure achieved in July. If U.N.R.R.A. and 
N.A.A.F.I. shipments are deducted, the value 
of November exports was approximately 
£87,800,000, which was £1,200,000 above the 
corresponding figure for October. Imports in 
November were valued at £124,300,000 and 
though £3,100,000 below those in October, were 
otherwise the highest both by value and volume 
since the end of the war. Re-exports in 
November were valued at £4,800,000. 

Machinery exports in November were main- 
tained at a high level and amounted in volume 
to 55,200 tons, or two-fifths above the 1938 
average. It is stated by the Board of Trade 
that the tonnage of electrical machinery 
exported was the highest achieved this year. 
The figures show that exports of machine tools, 
cranes, and other lifting machinery were slightly 
lower than in October, but were nevertheless 
about twice as big as in pre-war years. The 
number of motor-cars exported in November, 
9607, reached a new high record and was 
approximately two and a half times the 1938 
average. 

The tonnage of iron and steel exported was 
151,000, which was less than the pre-war 
average and the second lowest monthly figure 
recorded this year. Apart from pig iron and 
ferro-alloys, the decrease was general to all 
descriptions of iron and steel. Coal exports in 
November amounted to 238,000 tons, the 
lowest for more than a year, and less than one- 
tenth of the 1938 average. 


Pre-War Trade Practices 

In 1942, the Restoration of Pre-War 
Trade Practices Act wag passed in pursuance of 
a pledge to the trade unions that trade practices 
relaxed for the purposes of the war effort would 
be fully restored. Before the House of Commons 
rose for the Christmas recess, the Minister of 
Labour was asked whether he had yet decided 
to appoint a date for ending the war period 
covered by the Act. 

In a written reply, the Minister said that on 
the advice of the Joint Consultative Committee 
of the National Joint Advisory Council he had 
decided to appoint a day some time in December, 
1947, as the end of the war period for the pur- 
poses of the Act, and the necessary Order would 
be made in due course. Employers would then 
be under an obligation to restore or permit the 
restoration of a trade practice not later than 
two months after the appointed day, and to 
maintain or permit the continuance of the trade 
practice for a further eighteen months. The 
only exceptions to this obligation provided by 
the Act were where the trade practice had been 
modified or waived by joint agreement or by. 
arbitration. It was therefore essential that the 
two sides of any industry affected should con- 
sider the matter with a view to agreement on 
any point arising. 
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French Engineering News 
(From our French Correspondent) 
Paris, December 20th. 


Production in the Meurthe-et-Moselle steel 
plants has now reached 70 per cent of 1938 
figures, but is held up by shortages of labour and 
materials. Above all, fuel is lacking, and is poor 
in quality, coming either from the Nord or 
Moselle, in which case it is unsuitable for coke 
production, or from the Ruhr, with deliveries 
irregular and of mixed quality. Consumption 
of coke per ton of iron is therefore relatively 
high. This, in turn, makes the fuel shortage 
more acute. Attempts at recruiting labour, 
both for the maintenance of machines and for 
production itself, are proving fruitless. Special- 
ists are needed and are constantly drained off 
for reconstruction work, and there is equal 
difficulty in finding skilled workers for workshop 
construction and maintenance. The position is 
likely to be further aggravated when 5000 
Polish miners are repatriated. 

* * * 

Little improvement in electricity supplies 
can be expected before 1948, and the winter of 
1947-48 is expected to be the hardest to face. 
Several reasons are given for the difficulties 
being experienced, namely, consumption has 
increased 37 per cent compared with 1939, 
while installations remain the same; _ insuffi- 
ciency of hydraulic supplies cannot be com- 
pensated by thermal power, partly owing to 
lack of coal and also because present thermal 
plant can only supply 25 per cent of the needs, 
and even improved hydraulic installations would 
only improve supplies in the autumn, but winter 
would possibly still bring difficulties. The 
solution to the situation is not expected to be 
complete until 1948, when thermal installa- 
tioris ordered from the United States will have 
been set up. 

* * * 

The barrage established above Bordeaux in 
August, 1944, by the Germans to block access 
to the great port has now been removed. The 
last obstacle, the Greek boat ‘“‘Aighai,’”’ which 
struck a mine in 1945, has been destroyed. 
Eighteen boats had been sunk in the channel 
and an attempt was made to refloat them, but 
without success. It was therefore decided to 
blast them with explosives. The depth of 
the channel now available will permit ships 
with a draught of 9-50 m to reach the port. 

* * * 


A plan is at present being studied by the 
Conseil d’Etat, which would, if adopted, cut 
Marseilles into two. At the moment, it is said, 
the whole of the département is living on the 
income of the port, of which only 17 per cent 
is left for the port itself. The plan would 
divide the mouth of the Rh6éne so that on one 
side there would be Greater Marseilles, to which 
the ports would be added to form the Rhéne- 
Mediterranée département; the other, in the 
hinterland, would be the département of Pro- 
vence. The former would draw its living from 
the sea; the latter from its agriculture. It is 
thought that the plan would encourage the rural 
area to live off its own resources. Four great 
basins would be developed into ports, giving a 
great impetus to navigation, and the plan for 
the extension of maritime Marseilles includes 
the construction of an immense workers’ city 
of 30,000 to 40,000 dwellings. In the rural 
area an electrified railway would link Salon 
with Arles and Aix, as well as a network 
extending from Salon towards the ports of 
Marseilles. It is expected that the plan would 
take ten years to complete. 

* * * 

The considerable effort which French industry 
has been making in the construction of mining, 
drilling and boring apparatus has now led to 
announcements that as far as certain apparatus 
and tools, particularly surface tools, are con- 
cerned, French products can bear comparison 
with the American. Until quite recently there 
was considerable difficulty in obtaining certain 
steels, nickel and molybdenum, but the French 
now have steels identical with American 
products. 





Notes and 


Memoranda 


a 


Rail and Road 


Rattway Recerpts.—The traffic receipts of the 
four British main line railways and the London 
Passenger Transport Board for the four weeks ended 
December Ist totalled £25,959,000, a decline of 
41,239,000 compared with the corresponding four 
weeks of 1945. Passenger traffic receipts amounted 
to £13,334,000; merchandise traffic, £8,314,000 ; 
and coal and coke traffic, £4,311,000. The figures for 
the first forty-eight weeks of 1946 show that the total 
traffic receipts were 1330,618,000, compared with 
£352,776,000 in the corresponding period of last year. 
There has thus been a decline during the year of 
£22,158,000, despite the increased rates and charges 
which have been in operation since July. 

CENTENARY OF THE West Coast RouTe.—One 
of this country’s most famous railways, the 
West Coast Route from Euston to Carlisle, attained 
the centenary of its completion this month. It 
was built under the Lancaster and Carlisle Rail- 
way Company’s Act of June 6th, 1844, and carried 
by its engineers, Joseph Locke and J. E. Errington, 
over the Westmorland Fells, by way of the famous 
Shap Summit. The line was partially opened for 
traffic from Lancaster to Oxenholme in September, 
1846. The line was completed for a trial trip be- 
tween Lancaster and Carlisle on December 11th, 
1846, and the ceremonial opening took place four 
days later. The railway was opened to public 
traffic on December 17th, 1846. It was originally 
planned as a single line, but when, in 1845, the 
Caledonian Railway Company obtained its Act 
of Incorporation, the Lancaster-Carlisle line was 
made double-track in anticipation of the eventual 
development of through Anglo-Scottish traffic. 
When the line was first opened, passengers to and 
from Glasgow were carried by coach beyond Carlisle. 
The first section of the Caledonian line out of Car- 
lisle was opened in 1847, and in the following year 
the first through trains were run between Euston 
and Glasgow. 

Miscellanea 

Tue Gas ResearcH Boarp.—In 1938 the Council 
of the Institution of Gas Engineers asked the 
National Physical Laboratory to investigate stress 
phenomena associated with “wind forces on a 
spirally guided gasholder, including a mathe- 
matical analysis thereof.’’ In 1940 the work of the 
Institution’s Research Executive Committee was 
merged into that of the Gas Research Board, which 
has just published the report of this investigation. 
The report from the National Physical Laboratory 
on the wind-tunnel experiments was prepared by 
Dr. G. A. Hankins and Mr. G. H. Lean, and a digest 
of it has been prepared for the Gas Research Board 
by Mr. S. M. Milbourne. 

Nort or Scottanp Hypro-Etectric Boarp.— 
The North of Scotland Hydro-Electric Board has 
brought electricity to the village of Finstown, near 
the Bay of Firth, Orkney. This is the first village 
to receive electricity under the Board’s scheme to 
bring supplies to the isolated districts in the north of 
Scotland. Twenty-two consumers, including the 
local hotel, Post Office and four shops, have been 
connected to the main transmission line from the 
Board’s generating station at Kirkwall. The shops 
and many of the houses have installed fluorescent 
lighting. A large number of applications for lighting 
has been received from the villagers since the elec- 
tricity supply was switched on. 

A Drecastine Exursition.—To enable manu- 
facturers engaged in the production of large quan- 
tities of small metal parts in the cycle, electrical, 
radio and other industries to investigate the possi- 
bilities of the diecasting process, Alfred Herbert, 
Ltd., Coventry, is holding a diecasting exhibition 
and demonstration at its show-rooms at 208, 
Corporation Street, Birmingham, from January 
13th to 17th, 1947. Two machines made by 
Diecasting Machine Tools, Ltd., will be shown in 
operation. One will be a hand-operated machine 
producing “‘zipp”’ fastener components and the other, 
with an air-operated metal injection plunger con- 
trolled by a high-speed foot control, producing pen- 
knife handles. These machines are capable of 
producing zinc-base alloy castings up to 50z in 
weight at very high rates of production. Other 
equipment to be shown will be a cold chamber die- 
casting machine for the production of small alumi- 
nium castings up to 2$0z in weight, a bale-out 
furnace and an “ Edgwick” full hydraulic cold- 
chamber diecasting machine for aluminium, brass 
and magnesium castings up to 141b. A display of 
diecastings and detaiis of their rates of output will 
be included in the exhibition. A colour sound 
film, entitled ‘‘ Diecasting,” will be shown each day. 





LE.E. War Memoriat.—At a recent meeting 
of the Institution of Electrical Engineers, Mr, 
Ernest Leete, deputy chairman of the Benevolent 
Fund, announced that a private estate near London 
had been given to the Fund, and that members had 
already subscribed or promised to the “ Homes 
Fund ” about £10,000 towards the cost of building 
suitable small houses on the site. The estate, “‘ The 
Chesters,”’ at New Malden, Surrey, consists of some 
8 acres of land and a house. It has been given to 
the Institution by Mr. C. W. Speirs, who is himself 
a member of nearly fifty years’ standing. Plans for 
a number of houses have been submitted by Mr. 
Louis de Soissons, A.R.A., F.R.1.B.A., and it is 
hoped that building may soon begin on houses 
which will represent a fitting and useful war 
memorial. 


SHEET STEEL Propuction.—A question addressed 
recently to the Minister of Supply asked what 
steps were being taken to stimulate an increase in 
the output of sheet steel above the present level 
of 80 per cent of capacity. In a written reply the 
Minister stated that until the proposed new con- 
tinuous strip mill came into operation, the problem 
of increasing sheet steel production was primarily 
one of attracting more labour to the older hand- 
sheet mills, which were concentrated during the 
war. The Ministry of Supply, he said, was in close 
touch with the Ministry of Labour, the industry and 
the trade unions concerned, and special arrange- 
ments had been made by the industry for the 
training of new entrants and for the payment of a 
bonus above the unskilled rate to trainees retained 
in the industry. Production from the two existing 
continuous strip mills was already very near 
its maximum, but efforts were being made to 
increase it. 

Etxectronics SECTION OF THE ScrEentTiFIc In- 
STRUMENT MANUFACTURERS’ ASSOCIATION.—Four- 
teen member firms of the Scientific Instrument 
Manufacturers’ Association of Great Britain, Ltd., 
which in all comprises eighty-eight firms and employs 
about 60,000 people, have formed an electronics 
section. The first Chairman is Captain A. G. D. 
West, director of Cinema-Television, Ltd., and the 
firms forming the section are :—Baird and Tatlock 
(London), Ltd., Baldwin Instrument Company, 
Ltd., Cinema-Television, Ltd., Adam Hilger, Ltd., 
Henry Hughes and Son, Ltd., Kelvin, Bottomley 
and Baird, Ltd., Marconi Instruments, Ltd., 
Mullard Wireless Service Company, Ltd., Scophony, 
Ltd., Short and Mason, Ltd., The Sperry Gyroscope 
Company, Ltd., Sunvic Controls, Ltd., Taylor Elec- 
trical Instruments, Ltd., Taylor, Taylor and Hobson, 
Ltd. One of the main objects of the section will be 
to encourage and improve the design and manu- 
facture of British electronic apparatus of the 
highest quality, both in research and industry, 
thus helping production at home and entering 
world markets abroad where there are, at present, 
first-class opportunities for goods that live up to the 
traditional reputation of British skill and crafts- 
manship. 








Contracts 


British Om Encrnes (Export), Ltd., has 
secured a contract for the supply of thirty-five 
diesel electric generating sets to the Argentine 
Government, valued at over £100,000. 








Launches and Trial Trips 


PaTELLA, motor-driven bitumen carrier; built 
by Harland and Wolff, Ltd., for the Anglo-Saxon 
Petroleum Company, Ltd.; length 483ft, breadth 
59ft, depth 34ft ; 12,043 tons deadweight. Engines, 
four-cycle, crosshead type diesel, with eight 
cylinders, 650 mm bore by 1400 mm stroke. Trial 
trip, December 17th. 


MautesE PRINCE, cargo and passenger liner ; 
built by the Burntisland Shipbuilding Company, 
Ltd., for Prince Line, Ltd.; length 322ft, breadth 
46ft 6in, depth 27ft 9in. 3500 tons deadweight. 
Engines, three-cylinder, single-screw, opposed- 
piston, Doxford diesel, developing 2240 b.h.p. at 
120 r.p.m. Trials completed. 


British Ensien, single-screw motor tanker; 
built by Furness Shipbuilding Company, Ltd., for 
the British Tanker Company, Ltd.; length 
490ft 10in, breadth 61ft 9in, depth 33ft llin; 
12,250 tons deadweight. Engines, four-cylinder 
Doxford opposed-piston, reversible oil, cylinders 
600 mm bore by 2320 mm stroke, developing 3100 
b.h.p. Launch, December 10th. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in thie column, are 
requested 





to note that, in order to make sure of their insertion, 
the 'y information should reach this o, on, or 
before, the morning of the Monday of the preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of British Chemical Manufacturers 
Tuesday, Jan. 28th.—MAaNCHESTER BRANCH: Reynolds 
Hall, College of Technology, Manchester. ‘* Fuel 
Efficiency in the Chemical Industry,” A. C. Dunning- 
ham. 3 p.m. 
Association of Supervising Electrical Engineers 
Tuesday, Jan. 21st.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2.  ‘“Delicolor Equipment,” E. E. 
Faraday. 6.15 p.m. 
Bradford Engineering Society 
Monday, Jan. 6th.—Technical College, Bradford. ‘Fuel 
Economy in Facts and Figures,” W. Goldstern. 


7.15 p.m. 
Monday, Jan. 20th.—Technical College, Bradford. 
7.15 p.m. 


“Valve Design,” E. A. B. Greaves. 
British Interplanetary Society 
Saturday, Jan. 4th.—St. Martin’s Technical School, 
Charing Cross Road, W.C.2. ‘“‘The Energy and 
Stability of Atomic Nuclei,” L. R. Shepherd. 6 p.m. 
Derby Society of Engineers 
Monday, Jan. 13th.—School of Arts, Green Lane, 
Derby. “Industrial Electronics,” P. Bowles. 7 p.m. 
Diesel Engine Users Association 
Thursday, Jan. 16th.—Caxton Hall, Westminster, 8.W.1. 
** Recent Developments in Heavy Oil Engine Lubri- 
cation,” R. A. Collacott. 2.30 p.m. 
Illuminating Engineering Society 
Friday, Jan. 3rd.—BrrmMincHaM CENTRE: Imperial 
Hotel, Temple Street, Birmingham. ‘“ Industrial 
Decoration,” J. H. Nelson. 6 p.m. 
Institute of Marine Engineers : 
Tuesday, Jan. 14th.—85, The Minories, E.C.3. ‘‘ The 
Phosphate Treatment of Wearing Parts of Machin- 
ery,” R. E. Shaw. 5.30 p.m.—Betrast JUNiIoR 
College of Technology, Belfast. ‘“‘ The 
Launching of Ships,” Denis Rebbeck. 7.30 p.m. 
Institute of Physics 
Friday, Jan. 17th.—InvustTRiaL RapDIoLocy GRovP: 
Electric Lamp Manufacturers’ Association, 2, Savoy 
Hill, W.C.2. ‘‘Sonie Methods in Non-Destructive 
Testing,” R. Meakin. 6.30 p.m. 
: Institute of Welding 
Saturday, Jan. 18th.—W. ScotLanp Branow: North 
British Station Hotel, George Square, Glasgow. 
Annual luncheon. 1 p.m. 
Institution of Automobile Engineers 
Tuesday, Jan. 7th.—Inst. of Mechanical Engineers, 
Storey’s Gate, 8.W.1. ‘‘ Some Problems of Cylinder 
Bore Wear,” W. A. Robotham. 6 p.m. 
Institution of British Agricultural Engineers 
Tuesday, Jan. 14th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ The Mech- 
anical Requirements of the Small Grower and 
Horticulturist,” A. P. Bevan. 2 p.m. 
Institution of Chemical Engineers 
Tuesday, Jan. 7th.—Geological Society, Burlington 
House, Piccadilly, W.1. “Chemical Engineering 
Aspects of the Fischer-Tropsch Process,” C. C. Hall 
and A. H. Taylor. 5.30 p.m. 
Institution of Civil Engineers 
Monday, Dec. 30th.—Great George Street, 8.W.1. ‘‘ One 
Hundred Miles an Hour by Train,” Cecil J. Allen. 








3 p.m. 

Friday, Jan. 3rd.—Great George Street, 8.W.1. “‘ How 
a Railway is Built: Track, Stations, Tunnels and 
Bridges,” L. G. B. Rock. 3 p.m. 

Monday, Jan. 6th.—Great George Street, 8.W.1. “ How 
Trains are Run: Signals, Train Controls and Time- 
tables,” O. 8. Nock. 3 p.m. 

Thursday, Jan. 9th.— BIRMINGHAM ASSOCIATION : James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. Chairman’s Address, H. J. B. Manzoni. 

Priday, Jan. 3lst.—YoRKsHIRE AssoctaTION: Great 
Northern Station Hotel, Leeds. Twenty-sixth 
annual dinner. 7 p.m. , 

Institution of Electrical Engineers 

Monday, Jan. 6th.—S. Miptanp CENTRE: James Watt 
Institute, Great Charles Street, Birmingham. 
“Development and Design of Colonial Telecom- 
munications Systems and Plant’ and ‘“‘ General 
Planning and Organisation of Colonial Telecom- 
munications Systems,” C. Lawton and V. A 
Winson. 6 p.m. (Joint meeting.) 

Tuesday, Jan. Tth—N.-WESTERN CENTRE: Engineers’ 
Club, Albert Square, Manchester. “The Influence 
of Resistance Switching on the Design of High- 
Voltage Oil Circuit Breakers,” H. E. Cox and T. W. 
Wilcox. 6 p.m. 

Monday, Jan. 13th_—N. Eastern CENTRE: 
Hall, Westgate Road, Newcastle-on-Tyne. 


Neville 
“ The 


Influence of Resistance Switching on the Design of 
High-Voltage Oil Circuit Breakers,”” H. E. Cox and 
6.15 p.m. 


T. W. Wilcox. 





Tuesday, Jan. 14th.—Soottish CentrE: Royal Tech- 
nical College, George Street, Glasgow. ‘* Funda- 
mental Lagos for Electricity Supply to Con- 
sumers,” . Fennell. 6.15 open MIDLAND 
CrenTRE: Corporation Electricity Department, 
Whitehall Road, Leeds. ‘‘ Silicon Carbide Non- 
ohmic Resistors,” F. Ashworth, W. Needham and 
R. W. Sillars. 6 p.m. 

Saturday, Jan. 18th. —N. Miptanp StupEnts: Corpora- 
tion Electricity Department, Whitehall ee 

Chairman’s Address, A. G. Connell. 2.30 
p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Bog Jan, Tth.—39, Elmbank Crescent, Glasgow. 
“Recent Developments in Coal-Mining Practice,” 
R. A. Moore. 

Tuesday, Jan, 21st.—39, Elmbank Crescent, Glasgow. 
“‘ Longitudinal Bending Moments in Ships,” J. M. 
Murray. 

Institution of Factory Managers 

Saturday, Jan. 25th.—Waldorf Hotel, Aldwych, W.C.2. 
Annual general meeting. 2.30 p.m. 

Institution of Heating and Ventilating Engineers 

Wednesday, Jan. lst.—E. MipLanp Brancu: Victoria 
Station Hotel, Nottingham. ‘‘The Metering of 
Fluid Flow,” A. Linford. 6.30 p.m. 

Wednesday, Jan. 8th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘‘ District Heating,” D. V. H. 
Smith. 6 p.m. 

Monday, Jan. 13th.—MAaNCHESTER BRANCH: Milton 
Hall, Deansgate, Manchester. ‘“ Unit Heaters,” 
H. Y. Turnbull and H. Hoyle. 7 p.m. 

Institution of Mechanical Engineers 

Friday, Jan. 3rd.—Storey’s Gate, St. James’s Park, 
8.W:1. “‘The Development of Aircraft Hydraulic 
eS H. G. 
D. A. L, Robson. 5.30 p.m. 

Monday, Jan. 6th.—N. Eastern Brancu: Mining 
Institute, Neville Hall, Newcastle-on-Tyne. ‘‘ The 
Development of an Axial Flow Gas Turbine for 
Jet Propulsion,” D. M. Smith; ‘* Practical Aspects 
of Cascade Wind Tunnel Research,” K. Watson 
Todd. 6 p.m. 

Friday, Jan. 10th.—Storey’s Gate, St. James’s Park, 
8.W.1. “The Development of an Axial-Flow Gas 
Turbine for Jet Propulsion,’ D. M. Smith; “‘ Prac- 
tical Aspects of Cascade Wind Tunnel Research,” 
K. W. Todd. 5.30 p.m. 

Institution of Post Office Electrical Engineers 

Monday, Jan. 6th.—Inst. of Electrical Engineers, Savoy 
Place, W.C.2. ‘The Provision of Line Communi- 
cations for the Fighting Services,” H. R. Harbottle. 
5 p.m. 

Institution of Production Engineers 

Thursday, Jan. 2nd.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘‘ The Structure of Manage- 
ment,” G. Chelioti. 6.30 p.m. 


onway, S. M. Parker and 


Monday, Jan. 6th.—YorxsHrRE Section: Hotel 
Metropole, Leeds. “Training Within Industry,” 
Peter Smith. 7 p.m. 


Wednesday, Jan. 8th.—Lutron Section: Central 
Library, Luton. ‘Manufacture and Application 
of Sintered Carbides,”” H. Eckersley. 7 p.m.— 
NotttncHaM SEcTIon: Victoria Station Hotel, 
Nottingham. ‘“‘ Apprenticeship Training,” B. P. 
Cooper. 7 p.m. 

Friday, Jan. 10th.—N.-EasTeRN GrapvaTes: Neville 
Hall Mining Institution, Newcastle-on-Tyne. ‘“‘Ele- 
mentary Principles of Cutting Tool Design,” T. 
Burton. 6.30 p.m. 

Tuesday, Jan. 14th—BtrMINGHAM GrapUATES: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. ‘“‘The Manufacture of Optical Glass,” 
R. E. Bastick. 7.15 p.m. 

Wednesday, Jan. 15th.—BtrmmncHaM SEcTION: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. ‘ Management in Action,” W.C. Puckey. 


7 p.m. 
Institution of Structural Engineers 

Thursday, Jan. 9th,—11, Upper Belgrave Street, 8.W.1. 
“ Extensibility and Modulus of Rupture of 
Concrete,” R. H. Evans. 6 p.m. 

Thursday, Jan, 23rd.—11, Upper Belgrave Street, S.W.1. 
“The Stress Grading of Timber and its Influence on 
Structural Design,” E. H. Nevard. 6 p.m. 

London Association of Engineers 

Saturday, Jan. 4th._—Charing Cross Hotel, W.C.2. Two 
films, ‘‘ Magic Wand of Industry ” and ‘ The Pre- 
vention and Control of Distortion.” 6.30 p.m. 

Manchester Association of Engineers 

Friday, Jan. 24th.—Engineers’ Club, Albert Square. 
Manchester. ‘‘ The Work of the National Physical 
Laboratory,” Sir Charles Darwin. 6.45 p.m. 

Manchester Geological and Mining Society 

Tuesday, Jan. 14th.—Engineers’ Club, Albert Square, 
Manchester. ‘ Strained Rocks and their Reinforce- 
ment,” Z. 8. Beyl. 3.15 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Friday, Jan. 17th.—Mining Institute, Newcastle-on- 
Tyne. ‘Application of Modern Management 
Methods to the Shipbuilding Industry,” F. A. J. 
Hodges. 6 p.m. 

Royal Aeronautical Society 

Thursday, Jan. 16th.—Inst. of Civil Engineers, Great 
George Street, 8S.W.1. Film, ‘‘ In Occupied Japan.” 
6.30 p.m. 

Thursday, Jan. 30th.—Inst. of Civil Engineers, Great 
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George Street, 8.W.1. ‘‘ Wartime Developments in 
Air Transport,” Sir Ralph Cochrane. 6 p.m, 
Royal Society of Arts 
Wednesday, Jan. 22nd.—John Adam Street, Adelphi, 
W.C.2. ‘‘ Gas Turbines,” Sir Claude Gibb. 5 p.m. 
Rugby Engineering Society 
Wednesday, Jan. 15th.—Corporation Electricity Depart- 
ment, Rugby. ‘‘An Outline of the Relaxation 
Method, with Illustrations from Recent Develop- 
-ments,” D. N. de G. Allen. 7.30 p.m. 
Sheffield Society of Engineers and Metallurgists 
Monday, Jan, 20th.—Royal Victoria Station Hotel, Shef- 


field. ‘‘ Recent Developments in the Aluminium 
Industry,” C. J. Smithells. 6.15 p.m. 
Society of Instrument Technology 


Friday, Jan. 10th.—Soorrisu Section: Royal Tech- 
nical College, Glasgow. ‘‘ Humidity,” A. Lees. 
7 p.m.—MIpLaNp Section: Chamber of Com- 
merce Building, New Street, Birmingham. ‘“ Elec- 
tronic Instruments,” D. Edmundson. 7 p.m. 

Stephenson Locomotive Society 

Saturday, Jan. 4th.—Epinporca Branco: L.N.E.R. 
Offices, Calton Hill, Edinburgh. ‘‘ Great North of 
Scotland Railway,’’ W. D. M. Stephen. 3 p.m. 

Wednesday, Jan. 8th.—32, Russell Road, Kensington, 
W.14. “Railway Preferences and Prejudices,” 
Norman Harvey. 7.30 p.m. 

Saturday, Jan. 11th.—Leeps Brancu: Y.M.C.A., Albion 
Place, Leeds. ‘Some Railway Journeys,” A. E. 
Robinson. 2.30 p.m. 

Women’s Engineering Society 

Thursday, Jan. 9%th.—MaNcHESTER BrancH : Engineers’ 
Club, Albert Square, Manchester. ‘‘ Heating and 
Ventilation,” Miss F. B. Fairbrother. 6.30 p.m. 








Personal and Business 


Mr. E. S. Wappincron has been elected a vice- 
president of the Society of Engineers. 

Mr. R. Stewart has been appointed managing 
director of Lankester and Son, Ltd., Southampton. 

Tue Hon. Davip Bowes-Lyon has been elected a 
director of the Cunard Steam Ship Company, Ltd. 

Str ANDREW Duncan and Mr. R. L. Angus 
have been elected directors of the North British 
Locomotive Company, Ltd. 

Mr. RoBert Buack, sales manager in Scotland, 
and N.E. England, of E. H. Jones (Machine Tools), 
Ltd., is retiring at the end of the year. 

Mr. JoHN RatTer has been appointed Civil 
Engineer (Maintenance), Chief Engineer's Depart- 
ment, London Passenger Transport Board. 

Mr. E. Bruce Batt, Mr. C. D. H. Macartney- 
Filgate, and Mr. W. J. Ruston have been elected 
to the governing council of the British Engineers’ 
Association. 

Mr. Exvtis Hunter, President of the British 
Iron and Steel Federation, has agreed, at the 
unanimous request of the Council, to remain in 
office for another year. 

British ARcA REGULATORS, LTD., announces 
that its office address is now 34, Millbank, London, 
8.W.1 (Telephone, Victoria 4051; telegrams, 
Arcaregul, Sowest, London). 

Messrs. RiteEy, Harsorp and Law, consulting 
metallurgists and chemists, announce that Mr. 
J. C. W. Humfrey, M.Sc., M.Eng., will be joining 
their firm in January Ist, 1947. 

Duntop SpPeciaAL Propucts, Lrp., announces 


‘|the appointment of Mr. N. G. Bassett Smith as 


manager of the compositions side, and Mr. J. G. 
Wright as manager of engineering components. 

Messrs. ALEXANDER GOTHARD AND _ SONS, 
consulting engineers, state that from January 
Ist their address will be 8s Adam Street, Adelphi, 
W.C.2 (Telephone, Temple Bar 4688; telegrams, 
Algopa Rand, London). 

Mr. Georce SuMMERS is retiring at the end of 
the year from his position as general manager of 
the Stirling Boiler Company, Ltd., but is retaining 
his seat on the Board. Mr. S. J. Whybrow is to 
succeed Mr. Summers as general manager, and has 
been elected a director of the company. 

Mason R. Stantey SmituH has resumed practice 
as a consulti ment and production engi- 
neer under the style of R. Stanley Smith and Asso- 
ciates, 359, Strand, W.C.2. (Telephone, Temple Bar 
5647). Arrangements are in hand for the establish- 
ment of branch offices in Bombay and Durban. 

Burton GRIFFITHS AND Co., LTD., announces 
that as from January Ist, by arrangement, it 
will cease to represent the Lapointe Machine 
Tool Company, Ltd. In future, Burton Griffiths 
and Company, Ltd., will be the sole distributors 
of broaches and broaching equipment manufac- 
tured by B.S.A. Tools, Ltd. 
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REMOVAL AND 
| RE-INSTALLATION 
| OF 

PLANT AND 
MACHINERY 


Send us your enquiries for the Dismantling, 
Loading, Transportation and Re-installation, 
in any part of the country, of all types of 
Plant and Machinery. 

All work will be carried out by highly skilled 


personnel of specialized experience. 


GEORGE COHEN 


SONS & COMPANY LIMITED 


BROADWAY CHAMBERS, HAMMERSMITH, LONDON, W.6 
Telephone ; Riverside 4141 Telegrams : Coborn, Telex, London. 


and at Quadrant Street, Canning Town, E.16: 600 Commercial Road, E.14: and 
Sheffield, Birmingham, Manchester, Newcastle-on-Tyne, Southampton, Belfast, etc. 
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Throughout the ages every branch of art, 


VENUS de MILO dating science and industry has produced its 
from end CENTURY— 

DISCOVERED AT MELOS masterpieces. 

in 1820. 


Today the Tecalemit “ Brentford” Mechanical 


Pump —one of a series designed to meet all 





the lubricating requirements of Industry can 


justifiably be designated a masterpiece of 


engineering ingenuity and craftsmanship. 








TECALEMITr 


/ AUTOMATIC MECHANICAL 
LUBRICATION 


Hydraulic & Mechanical, Designing & Manufacturing Engineers 
GREAT WEST ROAD, BRENTFORD, MIDDLESEX 
PHONE: EALING 6661 (16 lines) 
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Herbert No. 10S Vertical Mill. 


KLFRED HERBERT LTD 


FOR IMMEDIATE DELIVERY 


BUILT BY APPROVED MAKERS TO 
OUR DESIGNS AND SPECIFICATIONS 


No. 10S VERTICAL MILL 
I4in. x 6¢in. x 123 in. 
A high-speed machine for light 
milling and die-sinking. 
Hardened spindle runs in roller 
bearings at 106-1200 r.p.m. 


Automatic reversible feed to 
table, jin. to 3in. per min, 


Circular table can be supplied. 


No. 16S TOOL & CUTTER 
GRINDER 


10in. x 25in. 
A self-contained machine for 


sharpening milling cutters, reamers, 
taps and other tools. 


Both machines for 400/440 volts, 3-phase, 
50 cycles A.C. supply. 








HERBERF 


- COVENTRY 





Herbert No. 16S Tool & Cutter Grinder: 








_——* 


anno 


” 
Ah; om 


i4ume 4a? 
\ 1 y 





all 
can 


of 





1. Complete fusion—stud to metal in 
half a second. 

2. Completely portable — weight: Gun 
5 Ib.; complete equipment 50 Ib. 

3. Welds all lengths, diameters and 
irregular shapes of Nelson Stud. 

4. Simplified maintenance—few moving 
Parts. 

5. Entirely automatic operation and 





timing. 500-1,000 welds daily possible 

without previous experience. 

Reduced Base Studs allow cover plates 

to bolt up to the base of the studs. 
Send us your enquiries. 
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Made in England by 
COOKE & FERGUSON LTD. 


VICTORIA ST. + OPENSHAW MANCHESTER 








a 
ck { 
ipa) 


ieee epee eopPeE 


oe ee oe 
‘ — . . _ abba kckee em, 
netetatneniena ae Ie 
ieee ae niiniitiaiii | i i 


ELSON 


ELECTRIC ARC 


STUD 
WELOER 





































THE ENGINEER 


Duo. 27, 1946 








N°? a: NU ‘ 
UNIVERSAL | 


AILLEW 
is" 





. Steel clips, bronze clips, stain- 
less clips, big clips, little 
clips, wide clips, 
natrow clips, in fact 
clips in every conceivable 
shape and size. 
Illustrated here—among others 
7 —atfe two of our stock patterns, 
_/ %oand 81, made in a range of sizes to 
1 gtip from }" to 13’. 
/ Maybe a clip of special shape would be 
necessary for the job you have in mind. 
Well, we can help you because we make 
clips for hundreds of uses. We can make 
to print or specification, or our Research 
Department will design for you. Our 
knowledge of clips has advanced 
side by side with our 91 years’ 
spring-making experience, 4 
a and we should like @ 
WM to send you our 


% and just a few 
F seg. gay 
made to 

order. 


HERBERT TERRY & SONS LTD., REDDITCH 
Lenden = — Birmingham — Manchester 
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For the heavier industrial jobs we make these big sizes of Tru-Wel 
electrically-welded steel tubes. They help with hoisting and 
. conveying ; carry pump water; serve in heating and ventilating 
plants. Maybe Tru-Wel tubes can be of considerable help to you. 
They are light yet very strong and can be supplied to meet your 


specification, covering chemical and physical properties, including 


@* MEMBER OF THE TUBE INVESTMENTS GROUF 


TUBE PRODUCTS LIMITED 


EN.2 


hydraulic testing. 


They are precisely made for easy 


assembly ; they take paints and enamels readily. Write 


to us for our illustrated ‘booklet. 


OLDBURY 


BIRMINGHAM 








Dao. 
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ve may not pur- 
chase suds pump 
motors but there is 
an equally suitable 
motor in the ‘English 
Electric’ Fractional 
H.P. Range for your 
requirements. 
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THE ENGLISH ELECTRIC COMPANY LTD. 


London Office: QUEEN'S HOUSE, KINGSWAY, LONDON, W.C.2. 
INDUSTRIAL MOTOR WORKS 





BRADFORD 





pa POSSILPARK, GLASGOW 





ROWE URRAT™ 


See Illustrated idverdsement! 











Electric Cranes 
of every type 


ROYCE LTD} 


Loughborough 








NIAGARA 


** Niagaras”’ deliver maximum grading 
efficiency in the form of continuous 
high speed output that enables you 
to meet exacting specifications at 


a competitive figure 


with a highly 





satisfactory profit margin. 


NIAGARA SCREENS (6t. Britain) Ltd. 


Straysfield Road, Clay Hill, 


Enfield, Middlesex. 
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CORK MANUFACTURING CO., LTD., South Chingford, London, E.4. (Associated with Flexo Plywood Industries, Ltd.) 








THE ENGINEER 














THESE FEATURES 
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HAVE MADE THE ELECTRIC EEL FAMOU 


@ Patented ‘‘Instinctive Steering’’ reducing 
fatigue, and allowing operation by un- 
skilled operators of either sex. 


@ Transmission troubles eliminated by means 
of independently motorised wheels. 


@ Simple foolproof controls. 


@ Can be driven with the operator facing 
in either direction with ease, precision 
and perfect control. 


| @ 3 speeds in both directions. 
@ Electric-Mechanical elevating platform. 


@ Robust all-welded construction, ensuring 
long trouble-free service. 














Electric Eel Trucks are functionally designed 
for each job they have to do—and built to give 
many years of strenuous Service. The produc- 
tion programme includes types for every 
industry—write for full details. 

If you are interested in short haulage road 
transport, send also for details of Q Electric 
Vehicles. 












STEELS ENGINEERING PRODUCTS LIMITED 
Dept. 14, CROWN WORKS, SUNDERLAND *Phone Sunderland 3236 (7 Lines) 





























